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Abstract

The current cardiac safety testing paradigm centers on detecting
drug-induced repolarization delay as a surrogate endpoint for the rare

Results and Discussion

Figure 1. Percent of positive clinical QT studies for peptides and
proteins is lower than that for small molecules.

Introduction

Figure 3. Performance of in vivo QT assessment in aligning and
predicting clinical QT prolongation.
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Introduction

 Two ICH guidelines were implemented in 2005 to prevent
unanticipated drug induced QTc prolongation and Torsade de
Pointes:
e S/B:Invitroand in vivo QT studies to assessing the
potential of a test substance to delay ventricular
repolarization

 E14: Clinical studies to characterize QT/QTc interval changes

for drugs with systemic bioavailability

* Prior studies have demonstrated an association between hERG
nlock!* or in vivo QT prolongation’3= and clinical QT
prolongation, but predominantly focused on small molecules
(<1 kDa).

 Many small molecules block hERG channels by binding to
common amino acid residues with side chains projecting
toward the K* permeation pathway, accessed from the
intracellular side of the membrane.®’

« Concentrations tested in nonclinical studies were compared

with free or total C,, ., after administering therapeutic or
maximum dose In humans.

Statistical analysis

 Performance of hERG or in vivo QT assay In correctly
Identifying clinical QT outcomes was assessed by generating
sensitivity, specificity, and other related measures.

o Sensitivity (= TP / (TP + FN)) reflects the proportion of
positive nonclinical studies that correctly identifies products
associated with clinical QT prolongation.

o Specificity (= TN/ (TN + FP)) reflects the proportion of
negative nonclinical studies that correctly identifies products
that did not prolong the QT interval in clinical studies.

* Positive and negative predictive values (PPV and NPV,
respectively) were also calculated using the following
equations to yield the probability of each nonclinical study
outcome In correctly predicting the positive or negative clinical
outcome: PPV =TP/ (TP + FP); NPV =TN / (TN + FN).

oroducts ranged from 3 to 550 amino acids in length (0.53 to 59.7 kDa),
nence included both peptides and proteins. A) HERG current inhibition vs.
nighest in vitro concentration tested, expressed as multiples of free or total
C..- 1he light and dark dotted gray curves represent hypothetical products
with safety margins of 30 and 100, respectively. The product to the left of
the dotted gray curves was considered hERG positive; the rest, hERG
negative. B) Left panel, confusion matrix summarizing outcomes of the
hERG assay (predicted results) relative to clinical QT outcomes (actual
results). Right panel, performance measurements.
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outcomes. Several retrospective studies had reported that the predictive
performance of in vivo QT studies for clinical QT prolongation was
good at exposure levels 10X to 30X higher than clinical C_ ... A dotted

gray line thus marks 10X free or total C

Mmax?

B, C) Left panel, confusion

matrix summarizing outcomes of the in vivo QT/QT. outcomes
(predicted results) relative to clinical QT outcomes (actual results) for
all products (B), or for products with in vivo exposure level >10X

multiples of free or total C

measurements for this assay.

Mmax*

Right panel, various performance

Peptides and proteins have lower QT prolongation risk than

small molecules.

Peptides and proteins that do prolong the QT interval do not
directly block hERG channels.

These data can be considered by the international Council for
Harmonization working group updating the ICH S7B and E14
regulatory guidelines. The concept paper from this working
group shows agenda to set criteria for defining low risk
molecules that may not need dedicated QT-focused evaluation.
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