2378-3656

@

and Case Reports

Clinical Medical Reviews

Badovinac et al. Clin Med Rev Case Rep 2018, 5:219
DOI: 10.23937/2378-3656/1410219

Volume 5 | Issue 6

Open Access

CASE REPORT

Diffuse Idiopathic Pulmonary Neuroendocrine Cell Hyperplasia
(DIPNECH) - A Case Report of Successful SSA Therapy after Failure

of Systemic Corticosteroids

Maja Badovinac®’, Matevz Harlander’, Branislava Rankovic?> and Marjeta Tercelj*

l.)

Check for

1Department of Respiratory Diseases and Allergy, University Medical Centre Ljubljana, Slovenia

2Institute of Pathology, University of Ljubljana, Korytkova 2, Slovenia

*Corresponding author: Maja Badovinac, MD, Department of Respiratory Diseases and Allergy, University Medical
Centre Ljubljana, Zaloska 7, 1000 Ljubljana, Slovenia, Tel: +386-1-522-1105, Fax: +386-1-255-2347, E-mail: badovinac.

majal@gmail.com

Abstract

Treatment of diffuse idiopathic pulmonary neuroendocrine
cell hyperplasia (DIPNECH) has not been established yet.
The majority of patients is treated with glucocorticoids. This
article presents a case when such treatment was inefficient.
When switched to somatostatin analogues treatment, pa-
tient’s clinical condition and radiologic findings improved.
Nonetheless, we were not able to prove the expression of
somatostatin receptors in the lung nodules. Somatostatin
analogues normally act through these receptors, yet it is
possible that indirect mechanisms are involved as well. We
suggest somatostatin analogues should be implemented as
standard treatment for DIPNECH, regardless the presence
of somatostatin receptors on lung nodules.
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Introduction

Diffuse idiopathic pulmonary neuroendocrine cell
hyperplasia (DIPNECH) is a rare pulmonary syndrome
[1]. DIPNECH is affecting predominantly middle-aged,
non-smoker women [2,3]. Normally it is asymptomat-

ic, diagnosed incidentally. The clinical course howev-
er, is characterized by slowly progressive, unspecific
pulmonary symptoms such as long-lasting dry cough,
wheezing and exertional dyspnoea [2,4-8]. Nonethe-
less, DIPNECH can also cause severe airflow obstruction
and respiratory failure which can prove fatal [2,3,7,9].

Diagnosis is made on the basis of correlation of clin-
ical presentation and different imaging techniques and
histology. CT displays bronchial wall thickening and mo-
saic attenuation with air trapping, which are typical for
constrictive bronchiolitis. Furthermore, bronchiectasis
and typical neuroendocrine nodular aggregates in the
lung parenchyma may be visualized by chest CT [2,5-
7,10]. Such nodules can be differentiated into tumorlets
(<5 mm) and carcinoid tumours (>5mm) [5,7,11]. Chest
x-ray is unspecific [2,6]. Expression of somatostatin re-
ceptors (SSTR) in tumorlets and carcinoids cells is usual
in DIPNECH, a characteristic that can be demonstrated
by scintigraphy with octreotide or histology [12].

As DIPNECH is a rare and relatively new clinical en-
tity, unanimous treatment guidelines have not been
established yet. Different approaches have been tried:
Observing stable patients, systemic glucocorticoids (GC)
treatment, or chemotherapeutics. Some researchers
started propagating usage of bronchodilators and so-
matostatin analogues (SSAs) [4,6,7]. Surgical resections
have been suggested for severe cases of the disease,
with lung transplantation as the final option [2,5,6,8].
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Table 1: Clinical course of patient with DIPNECH before and after treatment with SSA.

FVC [%] FEV1 [%] DLco [%] Symptoms Lung CT Management
2011 85 88 57 Present Numerous small nodules Surgical procedure
2014 75 80 46 Present Gc
2015 81 85 n.d. Present + GC side effects

82 83 54 Present Progression Surgical procedure
2016

79 60 48 Absent SSA
2017 61 68 n.d. Absent Stagnation

GC: Glucocorticoids; SSA: Somatostatin Analogues; n.d.: no data.

Figure 1: A) CT scan (from 2011) showing numerous small nodules bilaterally, one nodule 11 x 10 mm in size in the right
upper lobe; B) Histopathology (from 2011) showing solid nests of slightly pleomorphic neuroendocrine cells; C) Follow-up CT
scan (from 2016) showing growth of the nodule in anterior right upper lobe, now 15 x 13 mm in size; D) Histopathology (from
2016) showing diffuse proliferation of scattered neuroendocrine cells through alveolar parenchyma.

Recently, few small studies have been published sug-
gesting new treatment options. All reported beneficial
role of octreotide, a SSA, in patients with DIPNECH [7-
9,11,13,14].

Case Summary

In 2011, a 69-year-old, non-smoker female present-
ed with cough, wheezing and progressive dyspnoea.
Lung function was normal (Table 1), chest CT was per-
formed (Figure 1a and Table 1).

Surgical biopsy of the biggest nodule was performed.
The pathomorphological changes as well as the im-
munophenotype were consistent with multiple neuro-
endocrine tumours and tumorlets (Table 1 and Figure
1b).

Accordingly, systemic and inhaled GCs were initiat-
ed, alternating 12 and 8 mg daily. Patient’s condition
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improved, but she still had symptoms. These worsened
when GC dose was reduced below 8 mg of GC daily. Ad-
ditionally, several systemic GC side effects such as cush-
ingoid appearance, osteoporosis with lumboischialgia
and severe lumbar scoliosis, parchment skin and un-
manageable diabetes appeared. For that reason, after
two years of GC therapy, GC were reduced to 8 mg daily.

In 2016, five years after the presentation, the pa-
tient started to experience stronger episodes of dry
cough, wheezing and dyspnoea. A CT scan demonstrat-
ed progression of the biggest nodule (Figure 1c and
Table 1), which was negative on scintigraphy with oct-
reotide (99mTc-HYNIC-octreotide SPECT/CT) suggesting
absence of SSTR. The nodule was surgically removed
(Table 1 and Figure 1d). The later testing for SSTR was
negative, confirming the results of scintigraphy with oc-
treotide.
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Although the tumour did not express SSTR, the pa- During our screening of literature, we could not
tient was recommended a SSA trial therapy (octreotide find any study confirming efficiency of SSA in DIPNECH
20 mg monthly) along with GC treatment discontinua-  with negative SSTR. Still, these receptors are found in
tion due to the numerous GC side effects. At the fol- the microenvironment, on endothelial cells as well. All
low-up visit 6 months after SSA initiation, she reported cells expressing SSTRs are then triggered to indirectly,
complete clinical improvement without any respiratory  through paracrine pathways, inhibit growth factors and
symptoms. A CT scan showed stagnation of all the re- hormones, that normally promote tumour growth [23].

maining lung nodules (Table 1). Furthermore, somatostatin impacts tumour growth

Discussion factor indirectly through inhibition of the growth hor-
mone/insulin-like growth factor-I (GH/IGF-I) axis via central
mechanisms (SSTR2 and SSTR5). Somatostatin also works
through peripheral mechanisms (SSTR2 or SSTR3) [27]. We
could not detect SSTR2 and SSTR5 in our patient’s tumouir,
but these receptors are still present in the microenviron-
ment of her lungs. Accordingly, our patient was treated
with octreotide in that manner as well.

We present a case of patient with DIPNECH which was
successfully managed with SSA after the failure of oral
GCtherapy. In the treatment of DIPNECH inhaled or oral
GC therapy is most commonly used [4,6,7,13]. Accord-
ingly, our patient was first treated with GC but only with
mild clinical improvement. There is currently no con-
vincing evidence of efficacy of any therapy for DIPNECH,
including SSA [15]. Somatostatin is an inhibitory peptide At present, there are not many reported stud-
hormone of the central nervous system [16], also re- ies of indirect mechanisms of somatostatin effects on
ducing the hormonal hypersecretion of neuroendocrine  tumours. The first study we found reported effects
cells in the gastrointestinal tract and presumably in the ~ through inhibition of GH in patients with acromegaly
bronchial carcinoids, too [17]. Furthermore, it has ver-  [28]. The second and the third studies reported effects
satile effects on tumour cells. Antiangiogenic effect via  through pituitary gland hormones on chondrosarcoma
SSTR3 inhibits both endothelial nitric oxide synthase 3 ~ With no SSTRin rats [29] and on pancreatic carcinoma in
(eNOS) and mitogen-activated protein kinase (MAPK) rats [14]. Yet, after SSA application, our patient’s cough
activities [18]. Proapoptotic function acts via SSTR2 and ~ and wheezing completely ceased in less than a month.
SSTR3 in cells independent from the induction of apop-  Furthermore, CT showed no progression of the disease
tosis-related genes, such as p53, p63, p73, Bcl-2, Bax, even after 6 months on the new therapy.

BID, BIK, TNFSF8, and FADD [19] and also works as an
inhibitor of cell invasion through SSTR2. These proper-
ties enable it to carry a discrete antitumor function [20].
Two double-blinded randomised studies on SSAs effects
in similar mid-gut and pancreatic tumours reported sig-
nificant benefit in terms of lengthening the time to tu-
mour progression [21,22]. To date, there were four case
series reported regarding the SSAs therapy in patients
with DIPNECH syndrome. These studies reported signif-
icant improvement or even complete regression of the
respiratory symptoms (especially cough) in almost all Conclusion
patients treated with SSAs [8,9,13,15].

All the above might be the reason why somatostatin
was successful in our patient, in spite of the fact that she is
lacking the presence of SSTRs in the removed tumour cells.
Still, we do not exclude the possibility that the improve-
ment of our patient’s clinical condition was due to the
surgical removal of the largest lesion in the lung and con-
sequential reduction of neuroendocrine burden. Another
possible explanation of successful treatment with SSA in
our patient is our failure to detect all subtypes of SSTR.

In the described case, SSAs appear to be superior
Somatostatin acts through specific receptors, that in symptom control compared to usage of systemic GC
can be detected on scintigraphy or PET with (68) Ga-la- and show better safety profile. Our case shows that it
belled SSA or 99mTc-HYNIC-octreotide [23]. When it ~might be reasonable to attempt SSA trial in symptomat-
comes to gastro-entero-pancreatic neuroendocrine tu-  ic patients with DIPNECH, even in the absence of SSTR.
mours, SSAs are most effective when SSTRs are strong|y More data is necessary on the role of SSTR in DIPNECH.
present [24]. The expression of SSTR in DIPNECH is un-
known as this was not routinely reported by the authors
but it is likely that majority of DIPNECH express SSTR. None.
However, in our case, SSTR were absent on scintigra-
phy, which was later also confirmed histologically by
immunohistochemical staining. In literature there are This research did not receive any specific grant from
evidences of superiority of (68) Ga-labelled SSA over funding agencies in the public, commercial, or not-for-
99mTc-HYNIC-octreotide in detecting SSTR [25,26], Profit sectors.
however at the time of imaging, this indicator was un-
fortunately not available in our institution yet. Conse-
quently, for detection of SSTR we recommend PET with
(68) Ga-labelled SSA.
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