Case Report

An Unusual Association of Interstitial Lung
Disease with Pulmonary Arterio-venous
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Malformation: A Case Report
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ABSTRACT
Interstitial Lung Disease (ILD) in diffuse cutaneous Systemic Sclerosis (SSc) patients is present in about 53% of cases and 35% in
cases with limited cutaneous SSc. Even though there are only a few case reports of ILD associated with Hereditary Haemorrhagic
Telangiectasia (HHT), a direct association of SSc and HHT has not been reported. Hence, little is known about the pathogenetic
link between the two diseases. In this case report, a 24 years old married female patient presented with progressive breathlessness
for one year. Initial evaluation of the patient suggested the diagnosis of SSc based on clinical findings like sclerodactyly along with
telangiectasia. High Resolution Computed Tomography (HRCT) of the chest revealed the presence of pulmonary arteriovenous
malformation along with ILD. Past medical history and family history of epistaxis for three generations suggested the diagnosis
of HHT. This case reports a rare association of Connective Tissue Disease (CTD) and an autosomal disorder of vascular dysplasia
with overlapping features of telangiectasia. This case is presented to highlight the possible association of HHT with CTDs. With the
currently available literature, an attempt is made to find a plausible pathogenetic link between HHT and SSc. Transforming Growth
Factor-p (TGF-p) is a pleiotropic growth factor that regulates the growth and differentiation of various cell types, and immune
regulation has been implicated in the pathogenesis of both HHT and SSc. The other pathogenetic mechanism common to both
diseases is impaired nitric oxide-mediated vasodilation. This case report emphasises the need for further research for a better
understanding of the pathogenesis of both diseases.
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CASE REPORT

A 24-year-old married female who is a homemaker, presented
with progressive breathlessness for a duration of one year that
worsened with exertion. The patient also had a cough with
white and mucoid expectoration for one year, associated with
intermittent haemoptysis. Her history also revealed dry skin,
pigmentary changes, tightening of the skin, generalised pruritus,
and hair loss. She had complaints of joint pain in both elbow
and knee joints, difficulty in rising from a sitting position, and
limited movement in the small joints of all limbs. She also had
difficulty in opening her mouth, dysphagia, a burning sensation
in her mouth upon taking spicy foods for one year, along with
intermittent nausea and vomiting. These symptoms started when
the patient conceived one year back but continued to progress
even though she had a spontaneous abortion at four months of
gestation. No other significant respiratory or cardiac symptoms
were present, and there was no history of drug intake, radiation
exposure, or occupational or environmental exposure. The
patient denied any similar significant illnesses in her family during
the initial evaluation.

On examination, the patient was conscious, in mild respiratory
distress, with 97% oxygen saturation on room air. Systemic
examination of the respiratory system was found to be normal. A
careful dermatological examination was done with assistance from
a dermatologist reveaing the following signs.

Diffuse tightening of the skin over the face, neck, and both
upper and lower limbs-sclerodactyly [Table/Fig-1];

Ragged cuticle over fingernails, with pitted scars over the tips
of the digits;

Salt-and-pepper pigmentation over the neck, upper and lower
limbs, and lower abdomen;

Ingram sign (inability to retract the lower eyelid);

e Barnett’s neck sign (ridging and tightening of the neck on
extension);

e Mizutani sign (disappearance of peaked contour on finger pads
and replaced with hemisphere-like fingertip contour);

e Microstomia with a fish-mouth appearance [Table/Fig-2];

Ar

[Table/Fig-1]: Dermatoscopic image showing thickening of skin of hands with

contractures (sclerodactyly).

appearance.
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e  Fingers-calcinosis cutis and pan digital clubbing;
e Tiny erythematous macules over palmar surfaces [Table/Fig-3];

.

[Table/Fig-3]: Dermatoscopic image showing multiple erythematous macules over
palms with telangiectasia.

Small red clusters of dilated vessels over the face, lips, palate,
tongue, palms, and soles-telangiectasia [Table/Fig-2-4].

[Table/Fig-4]: Dermatoscopic image showing telangiectasia over face.

According to the American College of Rheumatology/European
League Against Rheumatism (ACR-EULAR) classification [1],
the patient had a score of 16 based on the clinical findings,
which suggested a definitive diagnosis of SSc. Indirect
immunofluorescence was positive for Antinuclear Antibody (ANA)
(84) with a nuclear-dense, fine-speckled fluorescence pattern.
Anti-topoisomerase-1 antibody (Anti-Scl-70) was also positive,
confirming the diagnosis of SSc. Chest radiography showed
haziness in the right lower zone [Table/Fig-5].

HRCT chest showed bilateral lower lobe subtle ground glass
opacities with septal thickening in bilateral lung fields with subpleural
sparing, suggestive of Non-Specific Interstitial Pneumonia (NSIP)
pattern, a dilated oesophagus throughout its course. In addition
to the above findings, HRCT also revealed multiple tangled dilated
hyperdense structures in the medial segment of the right lower
lobe, draining the right inferior pulmonary vein suggestive of AVM.
Computed Tomographic Pulmonary Angiography (CTPA) revealed
an NSIP pattern [Table/Fig-6], multiple tangles of vessels measuring
3.3x3.7x3.3 cm draining into the right inferior pulmonary vein
[Table/Fig-7], which was dilated 11 mm with feeding from the
coeliac artery [Table/Fig-8]. An arterio-venous fistula was noted
in the superior segment of the left lower lobe draining into the left
inferior pulmonary vein. Two-dimensional echocardiography done
for the patient was normal. Abdominal ultrasonography was found
to be normal. Routine blood investigations were normal.
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[Table/Fig-5]: Chest X-ray revealing right lower zone haziness.

24128
PULMONARY ANGIO
5 mm Lung

[Table/Fig-6]: Contrast angiogram revealing right-sided Pulmonary AVM with
non-specific interstitial changes with peripheral sparing (white arrow - AVM and the
black arrows -interstitial changes).

[Table/Fig-7]: The 3D reconstructed image showing pulmonary AVM draining into
pulmonary vein.
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The initial evaluation of the patient led to the diagnosis of SSc
with ILD. Further evaluation of the patient showed the presence
of Pulmonary AV Malformation (PAVM). There was no evidence
of other visceral AVMs. The presence of telangiectasia along with
Pulmonary AVM suggested a possible diagnosis of HHT. A revisit
of the past medical history revealed the presence of recurrent and
spontaneous epistaxis, a condition assumed by the patient to be
less significant and not informed initially due to the familial nature of
similar episodic epistaxis for three generations.

Hence, a final diagnosis of SSc with ILD and a rare association of
HHT with pulmonary AVM was established.

Differential diagnosis: Even though the clinical presentation of the
present case was highly suggestive of SSc, the possible differential
diagnosis of SSc includes Eosinophilic fasciitis [2], scleredema
adultorum buschke, scleromyxedema, rare possibilities like
nephrogenic systemic fibrosis, occupation-related scleroderma
mimics. Cutaneous amyloidosis can mimic scleroderma, and
systemic amyloidosis presents rarely with Pulmonary Arterio Venous
Malformations (PAVMS), but the absence of systemic involvement
makes it implausible. The other possible causes of the co-existent
pulmonary AVMs like post-congenital heart disease surgery, and
hepatopulmonary syndrome were not correlating with the patient
history, normal liver enzymes, and abdominal sonography [3,4].

The familial inheritance pattern of the disease and the bilateral
nature of pulmonary AVMs with lower lobe preference, as in the
present case, strongly suggest HHT as the diagnosis, compared to
sporadic cases which present as single AVMs [5].

Treatment: The patient was started on Mycophenolate Mofetil (MMF)
500 mg once daily for seven days and was upgraded to twice daily
doses on subsequent visits, also, started on methylprednisolone
16 mg twice daily. Tablet Diltiazem 30 mg thrice daily was
started prophylactically to prevent renal crisis and Raynaud’s
phenomenon. Supportive care like nasal moisturiser, paraffin skin
lotions, treatment for Gastroesophageal Reflux Disease (GERD),
and contraceptive measures were also advised. The patient was
planned for trans-catheter embolisation as CTPA revealed multiple
tangled vessels measuring 3.3x3.7x3.3 cm draining into the right
inferior pulmonary vein, but this procedure could not be done as
the patient was not willing.

Outcome and follow-up: After starting immuno-modulator therapy,
the patient tolerated the drugs well and was discharged. She is on
follow-up and has been symptomatically better.

DISCUSSION

SSc is a rare chronic autoimmune CTD characterised by fibrosis,
skin tightening, and microvascular injury to multiple organs. The
presentation of this disease may be limited or diffuse. Diffuse
cutaneous SSc has generalised involvement, ILD, severe arthralgia,
and anti-Scl-70 positivity, as seen in the present patient [6].

Eosinophilic fasciitis presents with symmetrical pain and swelling
of limbs followed by induration and joint contractures, with skin
features that mimic SSc, but the absence of eosinophilia and
hypergammaglobulinemia rules it out [2]. Scleredema adultorum
Buschke may have features of SSc due to involvement of skin
over the face and extremities, but predominant distal involvement,
absence of diabetes, and failure of resolution over one year (as
it usually occurs following Streptococcal infection and resolves
over a year) make it less plausible. Scleromyxedema [7], a
disease where dermal deposition of mucin with the proliferation
of stellate fibroblasts and disordered collagen deposition, presents
with dysphagia, arthralgia, and waxy papules symmetrically
distributed over arms, hands, and face, which can have a similar
presentation to SSc. However, this condition may be distinguished
by the absence of telangiectasia, papules, and normal thyroid
levels. Other rare possibilities like nephrogenic systemic fibrosis
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and diabetic chieroarthropathy can be included in the differential
diagnosis due to the presence of shared clinical features like
joint contractures and the absence of Raynaud’s phenomenon.
However, age at presentation, abdominal sonography, and other
blood investigations help in differentiating it from our diagnosis.
The absence of exposure to organic solvents, silica, and other
chemicals rules out occupation-related scleroderma mimics [8].

According to the ACR-EULAR diagnostic criteria, a score of nine
and above is diagnostic of SSc [1]. This case had a high positivity
with a score of 16 according to this criterion, with the presence of
skin thickening in all fingers of both hands extending proximal to
metacarpophalangeal joints, presence of ILD, anti-Scl-70 positivity,
fingertip pitting scar, and telangiectasia.

HHT, also known as Osler-Weber-Rendu disease, is a rare autosomal
dominant genetic disorder characterised by AV malformations and
telangiectasias [9]. The Curacao criteria, established by the HHT
Foundation International, are useful for clinical diagnosis. Three or more
of the following four criteria suggest a definite clinical diagnosis: 1)
Spontaneous recurrent nosebleeds; 2) Mucocutaneous telangiectasia;
3) Visceral AVMs; 4) an affected first-degree relative [10].

Presently discussed patient fulfilled the first three criteria for the
diagnosis of HHT, along with a family history of epistaxis. Most
PAVMs are congenital, with 80-95% eventually manifesting with
HHT. Studies have shown HHT to be present in 36% of patients with
single PAVMs and 51-88% of patients with multiple PAVMs [11,12].
Pulmonary AVM draining into the inferior pulmonary veins with a
feeding artery from the coeliac artery is a very rare presentation.

Effect of Pregnancy on HHT and Systemic Sclerosis (SSc) (The
pregnancy link): The onset of symptoms after pregnancy in the
present case correlates with both diseases. Pregnancy has been
associated with an increased rate of PAVM growth and its associated
complications [13]. Increased blood volume and cardiac output in
pregnancy lead to increased pulmonary blood flow across low-
resistance PAVMs, causing them to dilate. Secondarily, increased
venous distensibility secondary to the progesterone effect causes
augmentation of blood flow and increases PAVM size and associated
complications [14]. Hence, the possibility of HHT in patients
presenting with haemoptysis during pregnancy must be borne in
mind. Conversely, scleroderma symptoms may also worsen with
pregnancy, which is particularly noted in the first three years of the
onset of scleroderma [15]. In the present case, the patient reported
the onset and worsening of telangiectasia and skin changes in her
first trimester, which progressed even after the abortion in the fourth
month. Pregnancy with SSc is also considered to be a high-risk
pregnancy, due to the high-risk of preeclampsia and kidney failure
[16]. Hence, the patient was strictly advised contraception as it will
have a deleterious effect on both diseases.

HHT and CTD Link: Even though there are few case reports, the
association of HHT with CTDs and its pathogenesis has not been
established. Kanchwala AA et al., reported a case of Rheumatoid
arthritis with lung involvement in association with HHT in a middle-
aged male patient [17] and suggested the possible association
of the HHT gene product with CTDs. de Caravalho JF et al,,
also reported a similar case of Rheumatoid arthritis with HHT in
an elderly female patient [18]. The authors emphasised the role
of the TGF-B signaling pathway in both diseases. Jain D et al.,
reported a case of an elderly female who was diagnosed with HHT
but also had associated ILD and calcinosis cutis [19]. The authors
of the study suggested a possible need for serology testing for
autoimmune antibodies in patients with HHT due to its unusual
associations. Another study published in the Journal of Dermatology
in Japan demonstrated HHT with dystrophic calcinosis cutis and
retinal vascular lesions in an elderly female who had multiple
telangiectasias [19]. However, no case of SSc has been found in
association with HHT in an extensive review of the literature.
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Pathophysiological Link of HHT and SSc: Based on the above
reports, a plausible pathophysiological link between these two
diseases can be understood. TGF-p is a pleiotropic growth factor
that regulates the growth and differentiation of various cell types
and immune regulation has been implicated in the pathogenesis
of both HHT and SSc [20]. HHT is caused by decreased ENG and
activin receptor-like kinase (ALK-1) genes, which are associated
with TGF-B signaling [21]. TGF-B has also been studied to be an
essential mediator for both fibrosis and vasculopathy in SSc [22].

The other pathogenetic mechanism common to both diseases is
impaired nitric oxide-mediated vasodilation. In SSc, initial vascular
insult due to various factors leads to endothelial cell activation
and release of Endothelin 1 (ET-1), a potent vasoconstrictor.
Transdifferentiation of these endothelial cells into mesenchymal cells
with functional abnormalities results in impaired responsiveness
to nitric oxide leading to vasoconstriction and tissue hypoxia [23].
In HHT, mutations in the ENG or ALK-1 gene are seen which
interact with endothelial Nitric Oxide Synthase (eNOS) and regulate
its activation. This leads to reduced ENG or ALK-1 protein in
endothelial cells, eNOS uncoupling, and generation of Reactive
Oxygen Species (ROS) instead of nitric oxide, leading to impaired
nitric oxide-mediated vasodilation [24].

Henceforth, further research is needed to understand the role of
the TGF-B pathway and nitric oxide in the pathophysiology of both
diseases that may yield new therapeutic approaches for treatment.

CONCLUSION(S)

The present case report proposes a possible association of HHT
with CTDs, especially scleroderma. The pathogenetic link between
the two diseases could be the TGF- and nitric oxide pathways.
The role of antioxidants and their implications in the management
of both diseases needs research. Even though rare, HHT has to
be borne in mind as a differential diagnosis in pregnant females
presenting with haemoptysis, which can be challenging as imaging
requires radiation exposure.
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