An Evidence Based Comparison and Decision Making Algorithm for the use of o
Ryanodex Formulation Versus Traditional Dantrolene
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Objective Review of Literature Data Collection Process

The purpose of this study 1s to examine current evidence and « D A single investigator was involved 1n data collection from each

compare the outcomes of malignant hyperthermia (MH) | | Literature Search article. While reviewing each article, the purpose and objective of
patients following administration of either Ryanodex or Databases: Academic Search Complete (11), CINAHL (3), PubMed (2), this study was pertinent in determining inclusion or exclusion.

. - . Gale OneFile: Informe Academico (1), MEDLINE (124). A . .
standard dantrolene, in order to develop a decision making Search Terms: Ryanodex, dantrolene, and malignant hyperthermia Administration of either Ryanodex or dantrolene, patient outcomes,

algorithm for safe and cost efficient treatment. 0 ) and costs of treatment with these medications were noted 1n order to
@ perform a comparison of the two populations. Type of study,
- credibility of sources, and potential bias were reviewed to validate
IntrOd uction { Search results combined (n=141) J cach study. Upon completing each article review, information was
Malignant hyperthermia (MH) is an autosomal dominant gathered that met the objective of examining current evidence and
. . . @ comparing the outcomes of malignant hyperthermia (MH) patients
pharmacogenetic muscle disorder triggered by halogenated . .. . .
volatile anesthetics and the depolarizing neuromuscular a _ . - _ N following administration of either Ryanodex or standard dantrolene.
, , , Articles meeting search criteria: Academic Search Complete (3), CINAHL (2),
blocker, succinylcholine, both commonly used in general PubMed (1), Gale OneFile: Informe Academico (1), MEDLINE (2) T
anesthesia (Just et al., 2015). Historically, MH during or \ J Stu dy Characteristics
after general anesthesia had mortality rates as high as 80 @
percent. In 1979, dantrolene became the first drug approved @ N Eight of the nine sources utilized 1n this study are journal articles.
by the FDA for the treatment of MH. According to the Excluded (n= 131) Within these articles, authors utilize continuing education tools and
North American Malignant Hyperthermia Registry Unavailable: 58 crossover studies. For each study, the additional following features

Exclusion Criteria: 36
Foreign Language: 19
Duplicates: 18

were assessed: study size, drug used (either dantrolene or
Ryanodex), limitations, independent and dependent variables,

(NAMHR), mortality associated with MH 1s now less than 6
percent (Rosenberg et al., 2015). Although a life-saving

drug, dantrolene is a highly lipophilic ryanodine receptor 0 4 results, and implications for MH management. The resulting study
antagonist making 1t dlfﬁcult to dissolve in water. It is @ ?haraCteriStiCS Wlth the Categories IISted abOVG WCTIcC then Compﬂed
commercially distributed in twelve 20 mg vials with twelve In table format (see Table 1).

60 ml vials of sterile water for reconstitution. In order to [ Included (n=9) ]

administer the recommended 2.5 mg/kg of dantrolene for a
70 kg patient, 175 mg of dantrolene must be dissolved in Conclusion

525 ml of sterile water (Giraldo-Guticrrez, 2018). Not only Table 1: Cost Com Ppa rison The introduction of dantrolene sodium in 1979 as the sole

18 reconstitution and administration of this drug time pharmacologic treatment for MH was positively revolutionary. In

C?Iilsu'l(lilm'g 1n a Vf}?lfy tlme se.nsmve 31.tuat10n, bu(ti.the amount 2014, an improved version of this revolutionary drug was developed
ot tluid given to the patient 18 excessive. According to | Citation/Year Drug (Trade Name) Cost of Resources but its use comes at a much higher cost. Saving countless lives and
Cieniewicz et al., for every 30 minutes that treatment with

improving patient outcomes, both dantrolene formularies are crucial

dantrolene is delayed, the risk for complications doubles Amar, 2016 a. Dantrium a. 54,028 to ensuring patient safety in the surgical population. While data is
(2019). | | b. Revonto b. $3,192 limited containing cost benefit analysis of the new drug Ryanodex,
R}t/an(;)dex(i a d;(r)lirélolene sodium nanotsuipdenslion, v;/.as t c. Ryanodex c. 58,280 current literature supports the use of the drug prepared and
introduced 1n as a more concentrated alternative to . : L -
dantrolene. Supplied in 250 mg vials that require only 5 ml Denholm & Spruce, 2015  Dantrolen sodium vs $196,320 per patient saved administered with ease, thereby saving time and most importantly
’ - - tients.
' ituti ' Ryanodex by stocking Dantrolene in be . L L .
of sterile Wat.er. for reconstitution, .Ryanodex has gained Y AgF 5 Nine articles met inclusion criteria and were utilized to perform a
much recognition as th.e new and 1mproveq Fr.eatment of MH cost benefit analysis between traditional dantrolene and Ryanodex.
(Just. e.t al, 2.015)' Wh.l le most SUSELY faClh.tleS that. Giraldo-Gutierrez et al., a. Dantrium a. $119.38 USD per vial Aside from increased cost and a shorter shelf life, Ryanodex ranks
Z%\I}lﬁl;frtgioe:(t)llli\;?;itélig:ilsetgestifs f;giigi;;yxﬁiine have 2018 b. Ryanodex b. $2,300.00 USD per vial superior 1n all other categories. The potential risks to the patient of
’ delayed treatment during MH crisis are great. Each study that
dantrolene formulation to administer is often clinician Khan, 2016 a. Dantrolene a. 52,340 co mﬁ ared initial dose p rge paration times %vas N —— 13171 reporting
Preferen&f' Izlyalll)?dil}i, Wth 1tsfs§fe tan? efﬁ(czent pr;(lilegt)lesa b. Ryanodex b. $6,900 Ryanodex to be much easier and quicker to prepare and administer.
15 THOTE Hdh COUDIE HHE price 01 AanitOiche tamdr, ' : : Patients also benefited from receiving less volume and less mannitol
Additional study is needed to determine true cost Zavilla et al., 2016 a. Dantrolene (dantrium a. $62,000 annually to . | | |
effectiveness of stocking Ryanodex in facilities that rarely or revonto) keep MH carts stocked with M treatment. Finally, the highly (.:oncentrated V18..18 of
, | ) , Ryanodex take up less space and are easier to transport in an
treat MH patients. Moreover, the development of a decision b. Ryanodex with dantrolene emergency than the MH cart. Based on the results of this IRR
making algorithm in fac111tles. that stocf both I.{yanode?c and b. “Ryanodex costs more further data collection and research 1s needed to verify the long term
dantrolene cou.ld redupe hospital spending while ensuring than double” benefits of utilizing Ryanodex over dantrolene in the treatment of
safe and effective patient care. MH.
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