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EDITORIAL
Montelukast for chronic lung allograft dysfunction:
Not quite the “Full Monty”
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An effective medical therapy for chronic lung allograft

dysfunction (CLAD), either bronchiolitis obliterans syn-

drome (BOS) or restrictive allograft syndrome (RAS), is

one of the greatest unmet clinical needs in lung transplanta-

tion (LTx).1,2 One could argue that the panoply of potential

therapies that has been used for CLAD (or BOS in previous

literature) is a strong statement that none is universally

effective3; hence, the need to examine alternatives, even

those that may not be the complete or definitive solution

(i.e., not the “Full Monty”).

Montelukast (MLK) is one such alternative that has been

reported previously in the bone marrow transplant (BMT) liter-

ature as a potential option for chronic graft-versus-host disease

of the lung after hematopoietic cell transplantation, manifest as

post-BMT “BOS,” where, in combination with fluticasone and

azithromycin, with or without N-acetylcysteine, steroid-sparing

effects were observed as well as a reduction in the rate of physi-

ologic progression, particularly in early disease.4−6 MLK is a

selective antagonist of the type-1 cysteinyl leukotriene receptor,

so may be expected to ameliorate the progression of leukotri-

ene-driven inflammatory and fibrotic processes after LTx. This

hypothesis has been supported by limited experimental evi-

dence in a rat model of BOS, where oral MLK led to a reduc-

tion in fibrosis in sub-cutaneously embedded tracheae,

presumably by leukotriene B4 inhibition.7 Sub-cutaneous tra-

cheae, of course, do not experience the vicissitudes of airflow

and are deprived of the normal mucociliary escalator, so

comparisons with obliterative bronchiolitis, the dominant histo-

pathologic determinant of BOS, must perforce be conservative.

The current report by Vos et al,8 describing the potential

role of MLK in CLAD, builds on prior work from their unit.

In 2011, Verleden et al9 reported a non-randomized, non-pla-

cebo−controlled pilot study, using a retrospective control

group, in which 11 patients with BOS stage < 3, bronchoal-

veolar lavage neutrophilia < 15%, and current azithromycin
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use commenced MLK at 10 mg/day. After 6 months, the rate

of forced expiratory volume in 1 second (FEV1) decline was

significantly reduced. Subsequently, in 2018, Ruttens et al,10

from the same group, reported a single-center, prospective,

interventional, randomized, double-blind, placebo-controlled

trial, with a 2-arm parallel group design, in 30 consecutive

patients with late-onset (> 2 years after LTx) BOS. MLK had

no effect on lung function decline in the overall cohort but

was associated with an attenuation of the rate of FEV1 decline

in recipients with BOS stage 1. There was no additional sur-

vival benefit, although the study was underpowered.

On the basis of these results, the group performed a single-

center retrospective analysis of all LTx recipients who

received a transplant from July 1991 through December 2016

and who were treated for at least 3 months with MLK for pro-

gressive CLAD, despite at least 3 months of prior azithromy-

cin therapy. The study enrolled 153 patients with CLAD

(BOS, n = 115; RAS, n = 38). MLK was associated with

attenuation of the rate of FEV1 decline after 3 and 6 months,

respectively (both p < 0.0001). Not surprisingly, patients

whose FEV1 improved or stabilized after 3 months of MLK

(81%) had significantly better progression-free (p < 0.0001)

and overall survival (p = 0.0002) after CLAD onset.

It is a statement attesting to the attention to detail and

transparency of the group that individual patient data are pre-

sented. This is most informative and demonstrates clearly

that the absolute FEV1 improved in just over 50% of all

patients at 3 months and also at 6 months. Markers of poten-

tial response included slow progression before commencing

MLK and, interestingly, blood eosinophilia, a finding that

bears further scrutiny. Conversely, patients with a rapid dete-

rioration in FEV1 before commencing MLK or a RAS phe-

notype were less likely to stabilize. The term stabilize is

used judiciously, noting the longer-term results in particular.

Notwithstanding these potentially positive results, the nat-

ural history of airflow parameter change in CLAD needs to
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be considered as a possible confounder. Insufficient data are

presented to comment meaningfully about a potential dose-

response effect, but it is important to raise the possibility of

therapeutic drug monitoring for future trial analyses.

Only the passage of time will confirm whether MLK

achieves a meaningful role as an adjunct to the medical

treatment of CLAD or whether, like so many other thera-

pies, will pass by the wayside. Azithromycin has utility and

is commonly used but is not the panacea once hoped. Note

that all patients in the current MLK study had received at

least 3 months of azithromycin before commencing MLK.

An adequately powered, prospective, multicenter, placebo-

controlled study would provide better quality information

and greater confidence in the putative role of MLK and

might be achievable given the potential cost-utility vs other

expensive and limited-access modalities, such as extracor-

poreal photopheresis and total lymphoid irradiation, with a

likely more favorable risk-to-benefit ratio.11,12 Indeed, a

similar call to arms has been expressed recently in the

BMT literature, calling for accessible therapies.13

This then is the great conundrum of contemporary LTx:

Certain therapies appear to offer hope for selected patients,

but the level of evidence is low. Faced with desperate situa-

tions, clinicians managing individual patients with CLAD will

often trial numerous options, which confounds the way for-

ward. At least in the current study, it is apparent that the

patients reported were carefully selected and outcomes clearly

delineated so we have additional evidence, but is it enough?

Given the almost ubiquitous nature of CLAD, one could argue

to commence MLK prophylactically in all LTx recipients

knowing that the cost is acceptable, the adverse effect profile

generally tolerable, and the chance of mitigating progression

of CLAD reasonable. The equipoise of science and individual

patient care was always thus, and the current report provides a

thoughtful appraisal of a potential therapy. One anticipates

that many LTx units will broaden their therapeutic armamen-

tarium accordingly, perhaps more in hope than confidence.
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