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ABSTRACT

Langerhans cell histiocytosis (LCH) is a multisystemic disease affect-
ing mainly the skeleton and the lungs. Itis an uncommon interstitial
lung disease whose radiological findings are characterized by cen-
trilobular nodules and cysts of varying sizes of mid to upper lung
distribution. Pulmonary LCH can be associated with pulmonary
hypertension (PH) which is often severe. We report two cases with
Pulmonary Langerhans cell histiocytocis who were referred to our
pulmonary hypertension clinic because of echocardiographic signs
of severe PH. Right heart catheterization confirmed the presence
of precapillary PH in both patients; however in one patient the se-
verity of PH was disproportional to lung disease, as revealed from
pulmonary function tests and highresolution computed Tomography
chest findings, suggesting pulmonary vascular involvement. We
would like to emphasize the wide spectrum of Pulmonary LCH - as-
sociated PH and the rationale to treat some patients with specific
PAH medication.
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INTRODUCTION

Langerhans cell histiocytosis (LCH) is a smoke related multisystemic
disease, with an estimated annual incidence of 4 cases per million popula-
tion of children under the age of fifteen'. It has a wide spectrum of clinical
and pathological findings because of the invasion of a clonal growth of
a differentiated cell of the monocyte-macrophage line (Langerhans cell)
to various tissues?. Approximately 60% of adults have lung-only disease,
namely pulmonary LCH (PLCH), which is an uncommon cause of chronic
interstitial lung disease (ILD). Among patients with PLCH, symptoms and
signs of pulmonary hypertension (PH) of variable severity are common?3. PH
due to chronic lung diseases is usually moderate, mean Pulmonary Artery
Pressure (mPAP) rarely exceeds 35 to 40 mm Hg, and is related to altera-
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tions in blood gases, abnormal pulmonary mechanics
and relatively subtle vascular remodelling®.

We present two cases with PLCH referred to our Pul-
monary Hypertension clinic, in order to show the wide
spectrum of PLCH- associated pulmonary hypertension,
the multifactorial mechanisms of PH development and the
need to treat some patients with specific PAH medication.

CASE REPORTS

Patient A, a 51 years-old female with a smoking history
of 70 pack-years and active smoker, was diagnosed with
PLCH two years before admission. The diagnosis was based
on clinical and radiological findings and documented
by positive immunocytochemical and cytofluorimetric
study for CD1a cluster (5.4%) in bronchoalveolar lavage
fluid. She was referred to our PH clinic because of clinical
deterioration (WHO functional class lll) and echocardio-
graphic findings of severe PH (RVSP 60mmHg). She was
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receiving oxygen 12 hours per day for the last 6 months.

Patient B, a 37 years-old female, with 40 pack-years
smoking history, was diagnosed with LCH at the age of 7.
The diagnosis was made by cervical lymph node biopsy
and she has had symptoms of diabetes insipidus. She
was referred to our PH clinic due to clinical deterioration
(WHO functional class lll) and echocardiographic find-
ings of severe PH (RVSP 110mmHg). She was not under
oxygen therapy.

They were both evaluated with 6-minute walk test (6-
MWT), blood tests including specific markers of cardiac
dysfunction (N-terminal pro brain natriuretic peptide
NT-proBNP and troponin), Pulmonary Function Tests
(PFTs) including Diffusion Capacity for carbon monoxide
(DLco), high-resolution computed tomography (HRCT) of
the lungs and CT angiography, perfusion lung scanning
and Right Heart Catheterization (RHC). The results of the
diagnostic workup are tabulated in Table 1.

The radiological findings of Patient’s A chest HRCT,

TABLE 1. Functional status and main findings of diagnostic workup

Patient A Patient B

Demographic characteristics, Sex/Age (years old) Female /51 Female /37
Clinical evaluation

1. WHO functional class Il I

2.6-MWT (m) 390 415

3. Hypoxaemia at rest Yes No
Dopler echocardiography

RVSP (mmHg) 60 110

Tricuspid Regurgitation maximal velocity V'max (m/s) 3,5 4,7
PFTs

FEV; Liters (% predicted) 1,47 (54) 1,98 (79)

FVC Liters (% predicted) 1,97 (59) 2,64 (91)

FEV1/FVC 0,75 0,75

TLC Liters (% predicted) 3,37 (64) 3,66 (89)

DLco (% predicted) (mmol/min/kPa) 34 58
RHC

RAP (mmHg) 6 18

PAP (mmHQ)systolic/piastolic (Mean) 52/26 (36) 108/44 (66)

CO (L/min) 4,7 44

PVR dynes.s/cm* (Wood Units) 480 (6) 947 (11,8)

Abbreviations: WHO=World Health Organization; 6-MWT= 6 Minutes Walk Test; RVSP= Right Ventricular Systolic Pressure; V'max=maximal velocity;
PFTs= Pulmonary Function Tests; FEV;= Forced Expiratory Volume in the first second; FVC= Forced Vital Capacity; TLC=Total Lung Capacity; DLco=
Diffusing capacity of the lung for carbon monoxide; RHC= Right Heart Catheterization; RAP= Right Ventricular Pressure; PAP= Pulmonary Artery

Pressure; CO= Cardiac Output; PVR= Pulmonary Vascular Resistance.
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(Figure 1), were strikingly abnormal, showing reticular
opacities and multiple thin-walled bilateral cysts of various
sizes. The dimensions of cardiac chambers were slightly
enlarged. On the contrary, the findings on Patient’s B chest
HRCT, (Figure 2), regarding lung parenchyma were far
less prominent compared to those of Patient A, showing

FIGURE 1. High Resolution CT (HRCT) axial image of Patient
A showing multiple innumerable thin wall cysts, some bizarre
shaped with nodules in the intervening lung parenchyma.
Cardiac silhouette is of normal size.
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FIGURE 2. Axial CT image (lung window) of Patient B showing
mosaic attenuation, small thin-walled bilateral cysts and severe
enlargement of the right cardiac chambers.
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FIGURE 3. In patient B, coronal reconstruction of high reso-
lution chest CT shows multiple cystic lesions, some bizarre
shaped, with an apicobasal gradient distribution and relative
sparing of the lung bases and costophrenic angles.

mosaic attenuation and small thin-walled bilateral cysts.
Nevertheless, there was severe enlargement of the cardiac
chambers, mainly of the right ventricle.

PFTs for patient A revealed a mixed obstructive-re-
strictive pattern of moderate severity, whereas for patient
B tests revealed an isolated moderately low diffusion
capacity disturbance.

RHC confirmed precapillary pulmonary hypertension
for both patients. For patient A, RHC (mPAP 36 mmHg,
and Pulmonary Vascular Resistance - PVR 6 WU) revealed
moderate PH which was in accordance with the severity of
the underlying parenchymal lung disease and hypoxaemia,
as indicated by HRCT, PFTs and blood gases. For patient
B, RHC results (mPAP 66mmHg, PVR 11,8 WU) confirmed
the presence of severe PH which was inconsistent with
the underlying relatively mild parenchymal lung disease.

We treated patient B with specific PAH therapy includ-
ing an endothelin receptor antagonist (ERA) (macitentan
10mg), a phosphodiesterase type 5 (PDE5) inhibitor
(tadalafil 40 mg once daily) and subcutaneous infusion
of a synthetic analog of prostacyclin (PGI2) (treprostinil
up to 50ng/kgr/min). Six months later on the follow-up
visit, patient’s functional class was improved, recorded
as late I, 6-MWT was 502 meters and this improvement
was verified by RHC showing a drop in PVR at 8.1 Wood
units. There were also no significant side effects except
for pain at the site of infusion.



46

DISCUSSION

PH is a pathophysiological disorder implicated in mul-
tiple clinical conditions, often complicating the course of
the majority of cardiovascular and respiratory diseases.
According to 2015 ESC/ERS guidelines, PH is clinically
classified into 5 groups based on the similarity of clinical
presentation, pathology, haemodynamics and treatment
strategy®. PH due to left-sided heart diseases (Group 2) and
chronic lung diseases and/or chronic hypoxemia (Group
3) comprise the vast majority of patients.

PH associated with PLCH manifests more commonly
and with greater severity than in patients with other diffuse
lung disease®’. LCH is a multisystemic disease, classified
in Group 5 WHO classification for PH, which encompasses
diseases of unclear and multifactorial mechanisms. It is
characterized by aberrant function, differentiation and pro-
liferation of Langerhans histiocytes, which are phagocytic
cells with mononuclear morphologic features'. The aggre-
gation of these cells in the center of the bronchiole of the
lungs forms granulomatous lesions which are responsible
for the smallirregular or stellate nodules of centrilobular
location observed in early stages chest CT?, As the disease
progresses nodules cavitate and form cysts which finally
coalesce to create asymmetrical cysts, so characteristic of
LCH. Histopathologic observations have also suggested
that in addition to bronchiolocentric inflammation and
fibrosis, widespread vascular abnormalities are found in
the majority of cases®. Langerhans’ cell granulomas can
infiltrate the walls of small and medium-sized pulmonary
arteries, primarily in regions of prominent pulmonary his-
tiocytosis X nodules, whereas medial and subintimal wall
thickening may occur in areas uninvolved with pulmonary
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nodules®. This pattern shows that among the mechanisms
involved in the pathogenesis of PLCH, there is an intrinsic
pulmonary vascular disease, which is independent of small
airway or lung parenchyma involvement*52'°, |t has been
shown thatin ILDs, even at early stages where pulmonary
function tests are minimally affected, DLco and abnormal
physiologic dead space ventilation (VD/VT) strongly sug-
gest the presence of pulmonary vascular abnormalities®'
DLco was found abnormal in both our cases. For Patient
A, the severely reduced DLco was in accordance with the
severity of primary disease as revealed from chest imaging
and PFTs. For patient B, whose radiological findings were
less striking and PFTs were almost within normal limits,
the moderate reduction of DL, was suggestive of PH
existence. Indeed DLco has been described as the most
common indicator of PH coexistence in non end-stage
PLCH patients, with inexplicable symptoms and signs’.
Because PHin PLCH is also encountered prior to end-stage
disease’, this marker could be useful in guiding diagnosis
as well as clinical monitoring of PH; the latter isimportant
since with the advent of specific treatment options, such
as endothelin receptor antagonists, phosphodiesterase
5 inhibitors, and prostanoids clinical improvement has
been reported’ 2,

Our cases present evidence that the severity of PH in
patients with PLCH, does not necessarily correlate with the
severity of chest imaging findings or hypoxaemia; there
is arationale of vascular involvement, supporting the use
of specific PAH therapy in some cases. Therefore, patients
with PLCH and echocardiographic findings of PH should
be referred to a PH centre, to undergo all the necessary
diagnostic work-up and finally receive the optimum for
their case treatment.
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NMEPINHWH

Mvevpovikn Yéptaon oxeTi{Opevn pe mvevupovikn lotiokuttdpwon Langerhans:
Mapovuciaon 800 KAIVIKWV MEPIMTWOEWV

Akatepivn OAeRdpn’, ZTuAlavog ApyEvTtog?, ZTUAlavog Op@avog?, ENévn Ztaydkn’,
ANe€avdpa Opoyouddkn?, Anuntploc Kwvotavtwvng’, ABavdaociog Manmdc®,
Anootolog Apuayavidng’, Avactacia Avon'

Mveupovohdyoc-EvtatikoAoyog, 2n KAwvikr Evtatikng Ogparneiag latpikig xoAng EBvikou
& Kamodiotplakou Mavemotnuiov ABnvwy, M.IN. “Attikov’, ABriva, 2AkTivoAoyog, B Epyaotrplo
AkTtivoloyiag latpikng XxoAri¢ EBvikou & Kamodiotpiakou Mavemotnuiou ABnvwy, M.EN. “ATTiKOV',
ABrva, 3Kabnyntng MaBoloyiag-Evtatikng Ogpamneiag latpikig XxoAng EBvikol & Kamodiotplakou
Mavemotnuiov ABnvwv Kal KAIVIKOG cuv-AleuBuvTr¢ AlakAvikoU latpeiou NMveupovikig Yméptaong,
M.LN. “Attikov’, ABrva, “Kapdiohdyog, 2n Kapdioloyikr) KAvikn latpikiig 2xoAng EBvikov
& Kamodiotplakou Mavemotnuiov ABnvwy, M.LN. “Attikov’, ABriva, *Kapdiohdyoc-EvtatikoAdyog,
2n Khwvikny Evtatikric Ogpamneiag latpikng XxoAng EBvikou & Kamodiotplakou Mavemotnuiou
ABnvwy, M.LN. “Attikov”, ABriva, SNoonAeuTtric, 2n KAvikn EvtaTikig Oepamneiag kat 2n Kapdiooyikn
KAwvikn latpikrig 2xoAng EBvikol & Kamodiotplakou Mavemotnpiov ABnvwy, MN.IN. “Attikov’, ABrva,
’KaBnyntng Mveupovoloyiag-Evtatikng Oepaneiag latpikrig 2xoAn¢ EBvikoL & Kamodiotpiakol
Mavemotnuiov ABnvwv kai AtlevBuvtn¢ B’ Mavemotnuiakig KAvikng Evtatikig ©spamneiag latpikig
Yxohr¢ EBvikou & Kamodiotplakou Mavemotnuiov ABnvwy, M.EN. “Attikév’, ABriva

H iotiokuttdpwon Langerhans (LCH) ivai pta moAuouotnuartikry véoog, mou mpoodBdAAel Kupiw¢ ooTd Kai
TIVEUUOVEG. ATTOTEAET OTTAVIO aiTio SIAUEDNC TTVEUUOVOTTABEIAC Kal EXEl WG AKTIVOAOYIKA EUPHUATA KEVTPO-
Mofidiaka olibia kat SiapopeTikoU peyéBouc KUOTEIG, TTOU KaTavéuovTal 0Ta Avw Kal UEoA TTVEULOVIKA
media. H TVEUUOVIKT] I0TIOKUTTAPWON UTTOPE( va OXETIOTEL LUE TTVEULOVIKY UTTEQPTAON, TTou ouvnBwg sival
Bapiag puoperic. Mapouoidlovue U0 KAIVIKEG TTEQITTTWOEIG TTVEUUOVIKIG ICTIOKUTTAPWONG, TTOU TTAPATTEU-
@Onkav O0To TURUA TTVEUUOVIKIG UTTEPTAONG TNG KAIVIKAG UaG emeldn) gixav nyokapdloypapikd eupriuata
ooPapric mvevuovikn¢ vméptaonc. O 6e€16¢ kapdiakdc kabetnpiacudc emPBeLaiwoe TV mapouaoia mpo-
TPI(OEISIKIG TIVEUUOVIKIG UTTEPTAONG Kal 0TIG SU0 aoBeveic, wotdoo otn uia ek Twv SUo n Baputnta g
véoou fitav SuoavdAoyn TnG TVEUUOVIKIG TAPEYXUUATIKIG VOOOU, 011w auth aéloAoyriBnke ue SoKiuaoieg
AelToupyIkoU eEAéyxou TNG avarmvoriG Kat UTTOAOYIOTIKY Topoypapia Bwpakog uYnAri¢ eukpivelag, umodnAw-
VOVTAG TNV TTAPOUCIA TTVEUUOVIKIC AYYEIAKS vooou. Oa BéAaue va Toviooupe To eupU paoua ekSNAwWoswv
TNG ITVEUUOVIKAG UTTEQTAONG TTOU OXETICETAI LUE TNV TIVEUUOVIKH I0TIOKUTTAPWON, KABWE KAl TO OKETMTIKO TNG
X0prynong o€ Kamoloug emAeyuévous aoBeveic eiSIKAG Katd TNS MVEVUOVIKAGC apTNPIAKAG UTTEPTACNS pap-
UAKEUTIKG Bepareiac.

lvebpwv 2019, 32(1-2):43-48.
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