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Background Table 1. PICO framework for the Bayesian network meta- Figure 1. Evidence Network: CRPS-1 Pharmacological Treatments vs Placebo” Discussion

- Complex Regional Pain Syndrome Type 1 (CRPS-1) is a rare, chronic analysis of pharmacologic treatments for CRPS-1 (placebo- = This analysis demonstrates the value of moving beyond average treatment effects to
condition with no FDA-approved medicines and no clear controlled RCTs) Gabapentin inform clinical decision making and guideline development. Focusing on the probability
pharmacological standard of care.! m of achieving a clinically meaningful pain reduction sharpened separation among

* Few therapies demonstrate efficacy in rigorous clinical trials, and Population Adults with Complex Regional Pain Syndrome Type 1 Corticosteroids treatments and provjo}es decisjion-useful numbers for shared decision-making, guideline
while randomized controlled trl.al.s (RCTs) report.average treatment (CRPS-1) enrolled in randomized controlled trials panels,.ar.Id |'!TA decision making. | | |
effects, these have not led to clinical consensus in the management Intervention Pharmacologic treatments available in the US or in : Clear. d.IStInCtIOnS f;\cross pharmacologlc trea.tments were evident by focusing analyses
of CRPS-1.1 on clinically meaningful magnitude of benefit.

development for CRPS-1 in the U.S. (e.g., Alendronate

. . . Scavengers MG = Within the bisphosphonate class, meaningful differences in both effect magnitudes and
neridronate, alendronate, ketamine, gabapentin)

certainty of effects were observed with neridronate over alendronate and pamidronate.
* Some of these trials included participants with CRPS-1 who were early in their
disease course and/or presented with a specific clinical phenotype. If treatment
effects are influenced by the disease timeframe (e.g., early) and/or phenotype
(e.g., warm subtype), then early diagnosis and prompt initiation of treatment may
be important.
= CRPS-1 subtypes and mechanisms of action varied across these studies, and it will be
important to evaluate these influences in future research.

* Prior evidence-syntheses have focused on detecting average

differences from placebo, but this approach does not estimate how
likely the population-average treatment effect is to deliver benefit of =~ Comparator Placebo (common comparator across all included
a magnitude that is meaningful to patients or clinicians. trials)

Outcome Clinically meaningful reduction in pain, defined as a

IVIG
Neridronate

Objective

* To identify which pharmacologic treatments are most likely to deliver
a clinically meaningful reduction, for adults with CRPS-1, using
Bayesian network meta-analysis

>20 mm decrease in pain on the 100 mm VAS

Results Mannitol
Across 17 trials, a total of 375 subjects were randomized to
active treatment arms, and 379 to placebo. The evidence

) . . Pamidronate Limitations
Methods ngtwork was a pla!cebo anchored star (Flggre 1), with edgg Ketamine - | | |
. _ , , thickness proportional to the number of trials per comparison. = Network meta-analysis is widely used to synthesize comparative effectiveness for health
* Data Source: E“g'ble randomized controlled trials were derived from Treatments included: "Placebo node shown in black. Bisphosphonates use distinct colors (neridronate in green, pamidronate in purple, alendronate in teal); technology assessment and clinical guide“ne development. It relies on indirect
a published meta-analysis of pharmacologic treatments available in Scavengers/Mg in light blue; other pharmacological treatments in light gray. The thickness of the connector lines reflect the number of COMDArisons Versus a common comparator. and results should be treated as subportive
the US or in development for CRPS-1 in the US that reported mean : trials comparing each treatment with placebo. D . P ’ PP ’
, , _ = Neridronate: n=160 not definitive.
difference in VAS pain score between treatment and placebo arms.? _ . , , , , ,
The study question and eligibility criteria were prespecified using 2 Ketamine: n=/9 " |Indirect comparisons assume trials would have shown the same relative effects if they
PICO framework (Table 1). - Alen.dronate: n=53 Neridronate (investigational), followed by alendronate, most likely to meet the 220 mm had compared the same treatments. Differences in effect modifiers (e.g., diagnostic
. Statistical Approach: A Bayesian network meta-analysis (NMA) was - Pamldron?te: n=48 clinically meaningful benefit threshold for reduction in pain criteria, timing of pain assessments, disease duration/subtype, dosing, geography, etc.)
" Gabapentin: n=46 may affect trial outcomes and were not explored in this analysis.

conducted using a random-effects model, implemented in the gemtc s Corticosteroids: n=41

oackage in R. A normal likelihood and identity link function were Mannitol- nedl Table 2. Probability of a Clinically Meaningful Benefit in Pain Reduction*+ = Existing CRPS-1 trials are small and vary in design and risk of bias. RCTs included in this
e : ST - : : - - N= meta-analysis were assessed by Fassio et al. as having low risk of bias using the

specified. Posterior distributions were estimated via Markov Chain . IVIG: n=13 Treatment Probability Mean Difference vs | 95% Credible Interval el ’Zool it endeZt s 5 5
Monte Carlo sampling with four chains, 5,000 adaptation iterations, « Scavengers / Magnesium Sulfate: n=257 590 mm Placebo (mm) (Crl, mm) P :
and 20,000 sampling iterations. Mean treatment effects were _ '
estimated relative to placebo and reported with 95% credible Ranked posterior probabilities of achieving a 220 mm VAS pain 1 Neridronate 83.18% -24.4 -35.3to0 -13.2
m’i(.erva:séCrI).tBe'twein-s'Slcuddydhet.el;?gen?ty \Zas qu?fntlflecslgy(;cfle reduction, alongside average placebo-adjusted effects and 95% 2 Alendronate 65.31% -21.5 -31.9t0 -8.6
ZSOI;]acc(jrr(fso|oso(::;zll(i)nrgstinana:’2 ofelvﬁ/loTnh?s iLadl:c;)t?semc?;:sfc st;tis;ical credible intervals, are summarized in Table 2. 3 Pamidronate 19.17% 3.9 291003 * This Bayesian network meta-analysis demonstrates neridronate

] ’ 0 0 - - . ofe . . . . .
heterogeneity and supports indirect Comparisons across the . Neridronate demonstrated the |argest p|aceb0-adjusted 4 IVIG . 15180%) 11.1 23.2t0 7.3 treatment haS the h|ghe5t prObab”lty Of aCh|EV|ng d C||nlca”y mean|nng|
network. o 5  Mannitol 3.25% -0.4 -21.4t0 20.6 pain reduction (220 mm VAS pain reduction) in CRPS-1.

. Threshold for Clinicall ot i nicall e treatment effect (—24.4 mm, 95% Crl: —35.1 to —13.2) and the 6 Ketami 5 £g0; 9.1 0.1 t0 1.0

; res;c. © odr (]E.lnlga Y Mf:anltr)\g ud.Benedlt. dA ‘ I.mcé yvxseam.ng . highest probability (83.2%) of the average effect exceeding the ctamine o070 - 20 S * Evidence synthesis based on the probability of achieving 220 mm VAS

ene 'tf"iazi) © '”eG > i P iﬁe O'iOJUSte d':‘? uction in 1053'” clinically meaningful threshold (=20 mm). /7 Corticosteroids 0.58% 4.3 -16.91t03.4 improvement as a clinically meaningful benefit (rather than treatment
SC(.)reV(;S'h rEm' dr?f e; a:ha mm & efrelhc.e OI? ° | m:n * Alendronate followed with a placebo-adjusted effect of 8  Gabapentin 0.29% 8.1 -8.9 10 25 averages alone) offers clearer guidance for patients, clinicians, and
pf';un jds cenh aetine .as .e m|n|r.n.um ot clinicatly r-e eve?n —21.5 mm (95% Crl: —31.8 to —8.6) and a probability of 65.3%. 9 Scavengers MG 0.04% 0.9 -7.5t0 8.9 uideline developers.?
difference in several chronic pain conditions. Therefore, in this study, . Other treatments — includi i . h " 8 PErs.
we prespecified a higher threshold to reflect a magnitude truly of TTEQTmEnTS — METHAING Pamiarona’e, Samapentn, *All trials from the Fassio et al* meta-analysis were included except 3 trials related to treatments (i) not available in the US or (ii) not in * Future studies in CRPS-1 should consider the use of responder outcomes

inaful . 3p . babiliti d ketamme, and scavengers/magnesmm sulfate—had lower development for a potential FDA-approved indication. Clinically meaningful benefit defined as a 220 mm VAS pain reduction. ) i ]
meaningtu to patlentS. osterior probabi Ities were used to magenitudes of effect and lower posterior probabilities of . : . : , and thOSe eValuat|ng b|SphOSph0nateS as pOtentIa| treatments ShOUId
astimate the likelihood that the true ( obulation-avera e) treatment 8 P P T Probabilities represent the posterior probability that the true (population-average) treatment effect versus placebo is at least a 20- _ . .
POP 5 achieving clinical benefit. 95% Crl exceeded O for these mm reduction on the 100-mm VAS.. Negative values indicate greater pain reduction relative to placebo. compare or rank blsphosphonates vs. alternatives pharmacologlc

effect exceeded this threshold.

treatments, reflecting a chance of worsening. treatments.
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