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Abstract

Lymphangioleiomyomatosis (LAM) is a rare, slowly
progressive lethal lung disease primary afflicting
young women. LAM is characterized by proliferation of
abnormal smooth muscle cells that target the lungs,
causing cystic destruction and eventual respiratory
failure leading to death. Recent ten year mortality
due to end stage LAM has been reported to be
approximately 10%-20%, but may vary. The decline in
lung function in LAM is gradual, occurring at a rate of
about 3% to 15% per year but can vary from patient
to patient. But recently therapy with mammalian target
of rapamycin (mTOR) inhibitors such as sirolimus has
shown promising results in the stabilization of lung
function and reduction of chylous effusions in LAM.
Lung transplantation is a viable option for patients who
continue to have decline in lung function despite mTOR
therapy. Unique issues that may occur post-transplant
in a recipient with LAM include development of chylous
effusion and a risk of recurrence. We describe a case of
LAM recurrence in a bilateral lung transplant recipient
who developed histological findings of LAM nine years
after transplantation.

Key words: Lymphangioleiomyomatosis; Mammalian
target of rapamycin inhibitors; Lung transplantation;
Sirolimus; Lung rejection
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Core tip: Lymphangioleiomyomatosis (LAM) is a rare,
slowly progressive lethal lung disease characterized
by proliferation of abnormal smooth muscle cells
that target the lungs, causing cystic destruction and
eventual respiratory failure and death. Mammalian
target of rapamycin (mTOR) inhibitors such as sirolimus
have shown promise in stabilization of lung function.
Lung transplantation is a viable option when lung
function continues to decline despite use of mTOR
inhibitors. However, recurrence of LAM in transplanted
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lung has been reported. We describe a case of LAM
recurrence in a bilateral lung transplant recipient nine
years after transplantation, our therapeutic approach
once recurrence was documented with review of the
literature.
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INTRODUCTION

Lymphangioleiomyomatosis (LAM) is a rare, progressive,
cystic lung disease of young women characterized
by abnormal proliferation of smooth muscle like LAM
cells causing pulmonary tissue destruction and cystic
changes™. LAM is commonly sporadic (S-LAM) however
30%-40% of cases are related with tuberous sclerosis
complex (TSC-LAM) carrying mutations in TSC1 or TSC2
genes™?, Interestingly, TSC2 mutation has also been
reported in sporadic type which is indicative of genetic
basis for LAM!, Patients with LAM can have several
clinical findings including dyspnea on exertion, thoracic
lymphadenopathy, recurrent pneumothorax, chylotho-
rax and chylous ascites as well as angiomyolipomas
and lymphangiomyomas™’. Histologically, LAM is
characterized by infiltration of abnormal spindle shaped
smooth muscle cells called LAM cells. They express
common melanoma related antigens (HMB-45, gp-100,
MART-1) and smooth muscle antigens (S100) which
are useful in histological identification™. Regardless
of association with TSC, LAM cells have bi-allelic
inactivation of TSC which is a tumor suppressor gene
leading to activation of mammalian target of rapamycin
(mTOR) pathway and uncontrolled proliferation and
metastasis of LAM cells. Because of existence of genetic
aberration in smooth muscle cell in organs other than
the lungs and their ability to metastasize, recurrence of
LAM after lung transplantation has been reported even
in the absence of angiomyolipomas. Generally the lung
function decline is extremely slow and may take up to
1-2 decades before LAM patients developed respiratory
failure. Early hormonal treatment was thought to be
beneficial but Oprescu et af*! in 2013 showed that such
therapy doesn’t improve the outcome. mTOR therapy
with sirolimus has showed to stabilize lung function
and improve quality of life. In patients that have
exhausted all medical therapies, lung transplantation
may be the only option. The recurrence of LAM
following lung transplantation is rare and only nine
cases have been reported in the literature™**%, The
largest LAM database from Europe demonstrated only
single digit recurrence rate of LAM after transplantation
(6%-7%)""", Due to the rarity of LAM and low rate
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of recurrence following lung transplantation, there
is a paucity in our current knowledge regarding the
treatment and rate of its progression. Although looking
at the LAM registry in general, out of the nine patients
who underwent transplantation the most common
cause of death was respiratory failure (44%) followed
by infection but no documentation was noted regarding
recurrence as a cause of death', Here, we present
the tenth case of recurrence of LAM following bilateral
lung transplantation (BLT) and describe our therapeutic
approach once the recurrence was demonstrated.

CASE REPORT

A 66-year-old African-American woman underwent
sequential BLT for LAM in 1999. Her initial diagnosis
of LAM was established at age 51 years when she
was found to have cystic changes involving the lungs
and histo-pathologic findings of abnormal proliferation
of LAM cells on biopsy. The lung was the only organ
involved with no evidence of angiomyolipomas
before and after the transplant. Her early post-
lung transplantation regimen included prednisone,
tacrolimus, mycophenolate mofetil along with
trimethoprim-sulfamethoxazole for pneumocystis
jiroveci and acyclovir for viral prophylaxis. She
underwent left upper lobe lobectomy for pseudomonas
abscess in 2000 with no decline in her lung function
or findings of chronic lung allograft dysfunction. Eight
years later, she developed right upper lobe mass
and nodules along with declining lung function and
underwent BAL with transbronchial biopsy (TBBX). Her
BAL demonstrated Aspergillus Ustis, Pseudomonas and
Mycobacterium avium-intracellulare infection, which
was treated with voriconazole, inhaled amphotericin-B,
ciprofloxacin, azithromycin and ethambutol. There was
no evidence of acute or chronic rejection at that time.
Her symptoms improved with returning of FEV1 back
to her baseline. Follow up bronchoscopy and TBBX
in December 2008 revealed presence of bundles of
smooth muscle cells with sparse atypical spindle/LAM
cells without evidence of acute or chronic rejection
or infection. Even though the immunohistochemical
studies for HMB-45 were negative likely due to scant
number of LAM cells, in the absence of other findings
clinical diagnosis of LAM recurrence was made. She
did well during the following years with stable lung
function and her immunosuppression remained the
same. In March 2011, she developed dyspnea on
exertion despite stable lung functions which led to
a bronchoscopy with TBBX which showed similar
findings of LAM cells without rejection or infection.
She was placed on sirolimus which was discontinued
after six months of therapy due to the need for an
urgent surgery. In December 2013, one year later she
noticed worsening of dyspnea with gradual decline
in FEV1 from 1.36 to 1.0 L (Table 1). On chest X-ray
right upper lobe interstitial and nodular changes were
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Table 1 Serial pulmonary functions in a lung transplant recipient for lymphangioleiomyomatosis

PreTx-1999 PostTx-2000 2009 2011 2013 2014
FVC 0.81 (27%) 1.70 (57%) 2.06 (71%) 1.90 (80%) 1.83 (79%) 1.76 (77%)
FEV1 0.26 (10%) 1.39 (56%) 1.36 (59%) 1.33 (71%) 112 (62%) 1.0 (56%)
FEV1/FVC 321 (39%) 81.6 (100%) 65.7 (83%) 69.9 (89%) 61.2 (78%) 57.1 (73%)

FVC: Forced vital capacity; FEV: Forced expiratory volume.

Figure 1 Chest X-ray postro-anterior view at 15 years. Note right upper
zone nodular and interstitial opacities.

noticed (Figure 1). A computed tomography (CT)
of the chest showed right upper lobe nodules with
bilateral interstitial thickening and scattered ground
glass opacities which were unchanged from 2008
(Figure 2). A flexible bronchoscopy with BAL and TBBX
again showed sparse LAM cells (Figure 3) negative
for HMB-45 with no evidence of infection and acute or
chronic rejection suggesting LAM recurrence as likely
cause of her symptoms and findings on CT.

In an effort to stabilize lung function, tacrolimus
was switched to sirolimus monotherapy resulting in
brief stabilization of lung function. She subsequently
developed respiratory failure due to HINI viral infection
and mycoplasma pneumonia a few months later.
However, despite therapy for the viral and mycoplasma
infections her lung functions continued to deteriorate
with a decline in her functional status, this was thought
to be due to chronic lung allograft dysfunction of bron-
chiolitis obliterance type. She was not considered for
re-transplantation due to her deconditioned state and
age. She ultimately entered hospice care and died of
complications likely due to chronic rejection along with
LAM recurrence.

DISCUSSION

LAM is a rare disease with prevalence of 2 per 1 million
of the population™. It almost exclusively affects young
women. With respect to the rarity of LAM and limited
knowledge on treatment and prognosis of these patients,
here we presented a fifteen year follow up post-bilateral
lung transplant of a patient with LAM recurrence. It
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is evident from the literature that LAM could recur as
early as within two years after the lung transplantation.
Although the recurrence of LAM is rare, the post-
transplant survival of these patients when compared to
all other indications of transplant is better'*!l. But the
number of patients that have undergone transplantation
for LAM as the primary indication is very small and
predications regarding this disease and survival post-
transplant should be tempered.

To date lung transplantation represents one of the
most effective and acceptable therapeutic option for
LAM patients with respiratory failure. Both single and
BLTs have been performed (Table 2). The estimated five
year post lung transplant survival among LAM patients
is between 60%-70%. The recurrence is rare, and
the rate between 3.7%-7% has been reported in the
largest European and United States studies™™*'". It is
likely that recurrence rate could be higher in long term
survivors as early recurrence may be asymptomatic.
These studies demonstrated that respiratory failure,
BOS and infectious complications are the most common
causes of death in the later period post-transplant
similar to other cases of transplant. The LAM recurrence
is rare and doesn’t compromise long term survival. As
in our patient LAM recurrence diagnosis was made after
nine years post-transplant and remained asymptomatic
for at least four more years.

Due to the limited knowledge regarding specific
treatment of LAM, the goal remains relief of symptoms
and management of complications. In 2011 MILES
study showed promising results of sirolimus in
LAM patients with stabilization of lung function
with improvement in quality of life and functional
performance™®. In Europe, the dose of rapamycin
varies individually from 0.5 mg every other day, to 2
mg daily while in MILES study the dose was adjusted
by keeping serum levels between 5-15 pg/dL!%*%,
As LAM recurrence post lung transplant is mostly
asymptomatic it is unclear when to start mTOR
inhibitors. It is less likely that a large, randomized
trial in this group of patients post-transplant can be
carried out due to the rare nature of this disease;
however our clinical acumen supports the notion
that in lung transplant recipients with LAM, sirolimus
should be considered as a primary anti-rejection
medication either as mono or as dual therapy with a
calcineurin inhibitors (CNI). Theoretically, therapy with
mTOR inhibitors is likely to delay the progression or
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Figure 2 Computed tomography of the chest. RUL nodules with bilateral interstitial thickening and scattered ground glass opacities.

Table 2 Summary of cases with recurrence of lymphangioleiomyomatosis following lung transplantation

Ref. No. of Type of Age at Donor Post-transplant Post-transplant Outcomes
patients  transplant  transplantation immunosuppressive complications
(yr) drugs
O'Brien et al® 1 Single right NA NA NA NA NA
Bittmann 1 Single right 34 Male NA Pneumothorax  Survival 2 yr COD: pneumothorax and
et al®” Cadaveric hypoxemia
Karbowniczek 1 Single right 42 Male Cyclosporine, Chylous pleural Survival 2 yr COD: Aspergillus
et al cadaveric Azathioprine, effusion pneumonia,
Prednisone Recurrence of LAM was confirmed on
autopsy
Chen et al”) 1 Bilateral 23 Mother and NA Massive chylous Not known, but she was diagnosed
Living-donor sister pleural effusion and ~ with recurrence of LAM in left lung
lobar ascites 2 yr after transplantation due to
characteristics cystic changes and
pathological confirmation
Sugimoto 1 Bilateral 23 Brother Tacrolimus, Un-eventful course Dyspnea and pleural effusion
et al'” Living-donor Prednisone following 5 yr post-transplant,
lobar sirolimus 1-2 mg/d helped resolve
pleural effusion and improved lung
function and symptoms
Benden et al"" 4 NA NA NA Cyclosporine, Surgical Not specified for recurrence of LAM, 5
Tacrolimus, complications, yr survival was estimated to be 34%
Prednisone, respiratory
Azathioprine tract infections,
pneumothorax,
pulmonary
embolism

NA: Not available; COD: Cause of death; LAM: Lymphangioleiomyomatosis.

recurrence of LAM. However, there are no randomized
trials to support the recommendation due to the rarity
of the disease and its presentations. It is advisable to
place the patients on lifelong mTOR inhibitors following
the lung transplantation to delay the recurrence of LAM
in the allograft. Intolerance or complications of mTOR
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inhibitors may limit their use in some patients, who
may then require re-transplantation.

Our case highlights the possibility of LAM recurrence
following BLT. Though rare, it remains asymptomatic
and doesn’t seem to affect long term survival. The most
common cause of death remains respiratory failure,
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Figure 3 Histopathological examination of the transbronchial biopsy
revealing spindle shaped lymphangioleiomyomatosis (arrows) cells
suggestive of recurrence.

development of BOS and infectious complications.
Sirolimus should be considered as a primary anti-
rejection medication either as monotherapy or as dual
therapy with a CNI in this patient population but timing
of initiation remains under debate.

COMMENTS

Case characteristics
A66 year of women post bilateral lung transplantation for lymphangioleiomyomatosis
(LAM) presented with dyspnea on exertions 9 years post transplantation.

Clinical diagnosis
Her clinical examination remained unremarkable and didn't change since prior
visits.

Differential diagnosis
Acute cellular rejection, chronic rejection, obliterative bronchiolitis syndrome,
opportunistic infection, recurrence of LAM.

Laboratory diagnosis
All laboratory work up was within normal limits.

Imaging diagnosis

Chest X-ray showed chronic right upper lobe interstitial and nodular changes.
CT of the chest showed right upper lobe nodules with bilateral interstitial
thickening and scattered ground glass opacities which were unchanged from
prior studies.

Pathological diagnosis

Histopathological examination of the transbronchial biopsy revealing spindle
shaped LAM cells without evidence of infection or rejection, suggestive of LAM
recurrence.

Treatment

Calcineurin inhibitor immunosuppressive therapy was switched to sirolimus
monotherapy but had to be stopped due to surgery. Later again restarted
resulted in brief stabilization of lung function. However the patient developed
complications of infection and rejection which proved to be fatal.

Related reports

Lung transplantation represents one of the most effective and acceptable
therapeutic option for LAM patients with respiratory failure. The recurrence is
rare and mostly remains asymptomatic. Sirolimus has shown to stabilized lung
function in patients with LAM. However, post transplantation its role is not clear.

Baishidenge ~ WJT | www.wjgnet.com

253

Term explanation

Broncholitis obliterans syndrome is a form of chronic lung allograft dysfunction
that commonly presents with obstructive ventilatory defect and decline in forced
expiratory volume in 1 s post lung transplantation.

Experiences and lessons

LAM is a rare disease and its recurrence post lung transplantation is even rarer.
Sirolimus therapy slows the progression of disease in patient with LAM. This
clinical acumen supports the notion that in lung transplant recipients with LAM,
sirolimus should be considered as a primary anti-rejection medication either
as monotherapy or as dual therapy with a calcineurin inhibitors. Intolerance or
complications of mammalian target of rapamycin inhibitors may limit their use in
some patients, who may then require re-transplantation.

Peer-review
Itis a very rare phenomenon.
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