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ABSTRACT

Hypothesis / aims of study
Evidence grade of B and C undergirds the recommendation for the off- I“Tnnn“chn“ nEsulTs nlsc“SSInN
label bladder instillation of FDA approved drugs, Lidocaine and Heparin,

respectively to manage the recalcitrant symptoms of Painful Bladder
Syndrome/Interstitial Cystitis (IC) patients. While the aqueous solubility

nstilaion,there s a huge disparty In he systeric uptake of hepari > Off-label bladder instillation of FDA approved drugs, Lidocaine and > While lidocaine is a tertiary amine with pKa of 7.8 (an amphiphilic > Pharmacodynamic evidence for rapid absorption of instilled

iy (e ot baore o the said disarity (o <hod et o the anid Heparin for symptomatic management of Painful Bladder xenobiotic), heparin is a negatively charged glycosaminoglycan lidocaine- >10mm Hg systolic BP{ within 98.1+ 59sec in spinal
o (1ot 2) e o stan e harmacoKinatic Syndrome/Interstitial Cystitis (IC) is backed by evidence grade B that binds with the endogenous clotting factors cord injured patients (ref.1)- questions the validity of

1o haarm and Itocams 1< prevlcated on e aqymmety o and C, respectively > Since endogenous heparin complicates the determination of pharmacokinetic evidence obtained from blood sampled > 25min
molecularwelght, size, polarty, and volume of isiribution (V): > Aqueous solubility of heparin and lidocaine allows cocktail absorbed dose fraction (F), the F of instilled radio iodinated serum with C,,., declining from T,.., of 30 min (ref.4) and >60min (ref.2)
Using moder ndependent pharmacokineic equations, we analyzed the administration, but two drugs differ dramatically in systemic uptake albumin (66.5KD) used as proxy for F of heparin ~0.01% > Lidocaine applied topically to vagina and cervix achieves C,,,, Of
o dotorm e e extont of systomis dilition uting ve mescured afer (Table 1) owing to asymmetry in molecular weight, size, polarity, > Serum heparin levels accurately reflect the lower F of heparin 0.5 £ 0.45 pg/mL at T, of 5min with mild BP{ (ref.7)

e et ot ot 1ot THoeaing and Loarin vias inecarecd i partition coefficient and volume of distribution (Vd) because large size limits intracellular entry and volume of > Alkalinization increases lidocaine absorption by increasing the
et e o oy retles oted on e public databases for > While local anesthesia/ analgesia for TURB and intradetrusor inj is distribution-Vd- normalized to body weight of 0.05-0.1 liters/kg unionized fraction in bladder lumen (Fig.1A)

i e o Do achieved safely with instillation of lidocaine 2%, systolic blood > In contrast, Vd of lidocaine is 0.13-4.5 liters/kg =105L> 15 times of > Lidocaine complies with the Lipinski ‘s Rule of Five : < 500

Results pressure drops (BPY) within 2 min of instillation (ref.1) heparin Vd ~7L for a 70kg adult (Table 1; ref.1,2,4,7) Daltons, hydrogen bond donors < 5, number of hydrogen

endogenOus glycasaminogyean & heterogencous mmre of | > Here, we analyzed whether instilled lidocaine is extensively diluted > With a mean Vd of 105L and reported C,,,, of 0.59+0.31ug/mL, F acceptors <5, and octanol-water partition coefficient (log P) <5 to
sl s S e L Lol after rapid absorption ? of instilled lidocaine >23% (F= C,.,* Vd/dose) is comparable to earn higher F and Vd than heparin (Table 1)

glihdrfv'vfls Jthttgjgttdy‘ﬁ?i; t”::’p*:f?htthhsth METHODS AND MATERIALS : axybutynin, a tertiary amine (ref.8) > Adult F with lower Vd leads to lidocaine toxicity in child (ref.3)
radiopharmaceutical, iodinated albumin (66.5Kd) after instillation in ence, low serum lidocaine levels masks the true F and blood

T eT0166 of s Instliad tiose. Bosatsaha melocLlat S8 af heparinis : : o : sampled > 25min post instillation (Fig.1A) generates erroneous CONCLUSIONS

e e el e > Bl e HRR Semetol el ELelUNEIE SeUeins, te reading of T, = 30min(Fig.1A; ref.4) and >60min (ref.2) because e _

Therefore, the d of heparin nommalized t body weight 0. 0501 analyzed the reported serum levels aiter instillation in bladder of unionized fraction of lidocaine is absorbed rapidly and immediately > Instilled lidocaine is rapidly absorbed from bladder with F >23% to
s ot e B e T e Mot i human subjects and then determined the extent of systemic diluted in blood volume plus extracellular volume for reversible be diluted in a large Vd~105L and blood sampled 5min post
ol e R dilution using Vd calculated after intravenous administration of binding with Na and HCN channels in intracellular compartment instillation can match BP{ with the true T,,,,

s B e e heparin and lidocaine and their physiochemical properties listed projected Projected > Lipinski ‘s Rule of Five explains F ~0.01% and Vd ~7L for heparin
e e T on the public databases: https://druginfo.nim.nih.gov/drugportal A G vd ~105L B Cp, vd ~18.75L and the equivalence in F of lidocaine and oxybutynin (357.48
e R e uldoRe Rl et el ol "~ Healthy Adults —~IC/BPS 10 |} Daltons) at 5% capacity (ref.8), much higher than the F of Evans
Propertes docane __ricpain 16|\ Akainie S i, = 0061 lue (9605 Daons) a >30% biadder capacy (1 10)

the extent of distribution from lidocaine serum levels of 0.59+0.31ug/mL 2344 6000 tO 20,000

bution from I _ ko, =-1.579 ht
measured at 30min after instillation (10mL of 2%w/v solution)(ref.2) 3 95 Angstrom 9 + 1 Angstrom

Toxic Threshold

Serum Lidocaine
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approximately 15 times the blood volume, serum lidocaine levels can

(dotted) lines before C Equivalent F~23% results in lower and toxic serum levels in
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idocaine in IC patients 38 elimination rate (k) is slower for IC/BPS and in adults. The role of vasculature injured by 3 [Qeues cel FirEipedrees o et e el e in hesli el
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