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Abstract

:

Among those who study granulomatous diseases, sarcoidosis is of tremendous interest, not only because its cause is unknown, but also because it is still as much an enigma today as it was 150 years ago when Jonathan Hutchinson first described the cutaneous form of the disease as “livid papillary psoriasis”. This piece editorializes a comparative effectiveness study of methotrexate versus methylprednisolone in treatment naïve pulmonary sarcoidosis patients for CT-guided clinical responses and drug-related adverse events.
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Sarcoidosis is a multisystem, noncaseous granulomatous disease that may affect any organ, suggesting a wide spectrum in disease presentation, symptomatology, and severity. Therefore, there is even greater variability in the individuals’ need for pharmacological therapy as well as for other clinical interventions. The disease commonly involves the lungs and less commonly the peripheral lymph nodes, skin, eyes, and the liver. For sarcoidosis diagnosis, histologic confirmation of granulomatous inflammation from at least two organs is required [1,2,3]. Since sarcoidosis has no known causes, this further complicates basic sciences’ search for definitive biomarkers, diagnostics and therapeutics because of unavailability of viable in vitro and in vivo models. The first official American Thoracic Society (ATS) guidelines acknowledges that sarcoidosis diagnosis is “never secure” [2]—but we would also add, “neither are the pharmacotherapeutics”. The currently recommended pharmacologic interventions are empiric, have an unsubstantiated rank order and hardly contain much in terms of radars to track disease progression, predict disease relapse or support the use of one therapy over the other. Perhaps clearer pictures will emerge with ongoing better designed randomized controlled trials with clinically meaningful surrogate pharmacodynamic endpoints [4], including of antimycobacterial therapy (levofloxacin, ethambutol, rifampin and azithromycin, also called CLEAR regimen) in phase II (NCT02024555) and a variety of other drugs, such as host-directed therapies in different stages of clinical trials [3]. Of the 257 sarcoidosis trials registered at Clinicaltrials.gov [as of 29 July 2021], 49 (19%) were actively recruiting patients. Nevertheless, for goals of therapy that seek to prevent or minimize end-organ damage, relieve symptoms and improve health-related quality of life (HRQoL) measures, the following adage for first-line sarcoidosis therapy “…are there acceptable substitutes for systemic corticosteroids?” is still true and relevant today, as it was in 1975, when it was first asked at an international symposium in New York, and thereafter at numerous other times [1,5,6,7,8,9].



Sarcoidosis accounts for almost $10 billion annually in healthcare-related spending [10], has an annual incidence and point prevalence of 8.3 and 59.8 per 100,000 population, respectively, [rates are twice as high among blacks] in the US [11]. While considerable variability in geo-spatiotemporal factors, particularly with regards to overall disease burden (incidence/prevalence/mortality) by sex is still unravelling [12,13,14,15,16], there is no doubt that sarcoidosis significantly contributes to global diseases burden and is a source of constant pain and anguish to the brave individuals living with the disease. Notably, among those who study granulomatous diseases, sarcoidosis is of tremendous interest, not only because of the unknown cause, but also because it is still as much an enigma today as it was 150 years ago when Jonathan Hutchinson first described the cutaneous form of the disease as “livid papillary psoriasis” [17].



In the current issue of the journal, Gavrysyuk et al. use real-world evidence [18], obtained from an observational study of 143 newly diagnosed pulmonary sarcoidosis patients, including 45 (31.5%) with extrapulmonary manifestation and 29 (20%) with moderate/severe disease, to demonstrate same rates of treatment completion and side-effects in head-to-head comparison of methylprednisolone (MP) and methotrexate (MTX). In their study, 97 (68%) enrolled patients were assigned to MP and the remaining 46 patients who could not tolerate corticosteroids for a variety of reasons, such as diabetes mellitus and obesity, were assigned to MTX. The proportion of patients with severe disease was equally balanced between the two groups, with abnormal pulmonary functions test observed in 17/97 (18%) and 12/46 (26%), respectively, p = 0.235. The authors reported that treatment completion reviewed with normalization of computed tomography (CT) data with MP was in 68 (70%) patients, while that with MXT was in 29 (63%) patients, p = 0.399; adverse events were 5 (5%) and 5 (11%), respectively, p = 0.211. Interestingly, the time-to-remission was 18% faster with the MXT arm (mean ± standard deviation [SD] in months 12.7 ± 3 versus 10.8 ± 2.7, p < 0.05). What is noteworthy too is that most of the gains in the steroid-sparing regimens were realized in patients who received higher doses of MXT at 15 mg/week, while 9/10 failures (those who failed to demonstrate treatment effectiveness on radiological examination) were in those who received lower dose: 10 mg/week of MXT. In the words of the authors, “MXT monotherapy did not significantly differ with MP monotherapy, in effectiveness and in serious side effects” [18]. Indeed, the group from Kyiv must be commended for their hard work, clinical competency and the timely release of these data that will certainly enhance the care of sarcoidosis patients.



There are some shortcomings in the study, however. For example, time-to-event analyses perhaps with propensity scoring to balance baseline risk factors would be a more elegant approach to tease out individual treatment effect sizes. Alternatively, novel pharmacometrics and agnostic data-science driven approaches, such as stochastic gradient boosting with regression trees, as was shown recently for the sister caseating granulomatous disease tuberculosis [19,20,21], helps with data reduction leaving factors driving treatment response variance to be fully examined. Such approaches, would give the answers to the following important questions: Who stands to benefit most with steroid-sparing? When do we exhaust the benefits of first-line steroid therapy? How much of the variance in outcomes is explained by other covariates, including initial and follow-up spirometry, radiology and blood readouts (using Friedman’s H-index [22])? The optimal means to track and quantify treatment responses for sarcoidosis are still unclear [1,2,3]. However, in addition to serial imaging (high-resolution CT scans), serial changes in symptoms, physiologic and pulmonary function, as well as other HRQoL measures are required and necessary when tracking disease progression. Gavrysyuk et al. reported symptoms and CT imaging only [18]. All clinical observations are important, and they give us valuable insights about a disease we still know little about during therapy. Therefore, those data and any other additional observational data must be quantitatively examined in better ways. The following more basic and generic questions still need answers: what ranked factors and patterns predict therapeutic response? Identifying linear correlations would be interesting and rare but picking nonlinear and more complicated relationships is more likely. Meanwhile, 16-weeks of the CLEAR regimen (NCT02024555) failed to improve forced vital capacity (−1.1% versus 0.02%, p = 0.64), radiography, HRQoL or the 6-min walk distance when compared to placebo [23]. Thus, the work to better describe the relationships between pharmacotherapeutics and patients’ response; such as drug dose responses and identifying optimal exposures associated with patients’ outcomes, as demonstrated with MXT in the study by Gavrysyuk et al. [18], still lies ahead of us.



These critiques do not in any way diminish the findings by Gavrysyuk et al. [18]. What is more reassuring is that there are similar findings reported by the same group previously, and related findings by others [7,8,9]. For example, prolonged use of low dose corticosteroids with methotrexate was associated with preserved ejection fraction and fewer adverse events in patients with cardiac sarcoidosis lesions, suggesting that the benefits of methotrexate as first-line extends beyond pulmonary disease [7,8,9]. Together, these studies suggest that the findings might be reproducible in different populations and in different geographic settings. Increased sustained funding for larger international and collaborative studies is much needed for sarcoidosis.
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