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2 calc.rule

calc.bnd Stopping Boundary Calculation

Description

Internal workhorse function to calculate stopping boundary for a given method

Usage

calc.bnd(n, p@, cval, type, param)

Arguments
n Maximum sample size for safety monitoring
po The toxicity rate under the null hypothesis
cval Critical value for stopping rule method
type The method used for constructing the stopping rule
param Extra parameter(s) needed for certain stopping rule methods. For binomial
Wang-Tsiatis tests, this is the Delta parameter. For Bayesian beta-binomial
model, this is the pair of hyperparameters for the beta prior on the toxicity rate.
For modified SPRT, this is the targeted alternative toxicity rate p1.
Value

A vector of stopping boundaries at the sample sizes 1, 2, ..., n

calc.rule Stopping Rule Calculation

Description

Calculate a stopping rule for safety monitoring

Usage

calc.rule(ns, p@, type, param = NULL, alpha, iter = 50)



calc.rule

Arguments

ns
po

type

param

alpha

iter

Value

A vector of sample sizes at which sequential testing is performed
The toxicity rate under the null hypothesis

The method used for constructing the stopping rule. Choices include a Pocock
test ("Pocock"), a Wang-Tsiatis test ("WT"), a Bayesian beta-binomial model
("BB"), a truncated SPRT ("SPRT"), and a maximized SPRT ("MaxSPRT").

Extra parameter(s) needed for certain stopping rule methods. For binomial
Wang-Tsiatis tests, this is the Delta parameter. For Bayesian beta-binomial
model, this is the pair of hyperparameters for the beta prior on the toxicity rate.
For modified SPRT, this is the targeted alternative toxicity rate p1.

The desired type I error / false positive rate for the stopping rule

The number of iterations used to search for the boundary

A matrix with two columns: the sample sizes ns and their corresponding rejection boundaries
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Examples

# Binomial Pocock test in 50 patient cohort at 10% level, expected toxicity rate of 20%
calc.rule(ns=1:50,p0=0.20, type="Pocock”,alpha=0.10)



4 lines.rule
findconst Search for Calibration Value
Description
Internal workhorse function to calculate the calibration constant value that attains level alpha for
given method
Usage
findconst(ns, p@, type, alpha, 1, u, iter = 50, param)
Arguments
ns A vector of sample sizes at which sequential testing is performed
po The toxicity rate under the null hypothesis
type The method used for constructing the stopping rule
alpha The desired type I error / false positive rate for the stopping rule
1 Lower starting value of bracket for calibration constant
u Upper starting value of bracket for calibration constant
iter The number of iterations used to search for the boundary
param Extra parameter(s) needed for certain stopping rule methods. For binomial
Wang-Tsiatis tests, this is the Delta parameter. For Bayesian beta-binomial
model, this is the pair of hyperparameters for the beta prior on the toxicity rate.
For modified SPRT, this is the targeted alternative toxicity rate p1.
Value
The calibration constant used for subsequent stopping boundary calculation
lines.rule Add Stopping Rule Curve to Current Plot
Description
Add a stopping rule graphically as a curve on current plot
Usage

## S3 method for class 'rule'’

lines(x,
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Arguments
X A rule object, being a matrix with two columns: the sample sizes at which
sequential testing is performed, and their corresponding rejection boundaries
Other options to be passed to generic lines function
Value

No return value; function solely modifies current plot

Examples

# Binomial Pocock test in 50 patient cohort at 10% level, expected toxicity rate of 20%
poc_rule = calc.rule(ns=1:50,p0=0.20,type="Pocock”,alpha=0.10)

# Bayesian beta-binomial monitoring in 50 patient cohort at 10% level, expected toxicity rate of 20%
bb_rule = calc.rule(ns=1:50,p0=0.20, type="BB",alpha=0.10,param=c(1,7))

# Plot stopping boundaries for stopping rules
plot(poc_rule,col="blue")
lines(bb_rule,col="red")

OC.rule Operating Characteristics Function

Description

Compute operating characteristics for a stopping rule at a set of toxicity rates. Characteristics
calculated include the overall rejection probability, the expected number of patients evaluated, and
the expected number of events.

Usage

0C.rule(rule, ps)

Arguments
rule A matrix with two columns: the sample sizes at which sequential testing is
performed, and their corresponding rejection boundaries
ps A vector of toxicity rates at which the operating characteristics will be computed
Value

A matrix with four columns: the toxicity rates ps, the corresponding rejection probabilities, the
corresponding expected numbers of evaluated patients, and the corresponding expected numbers of
events
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Examples

# Binomial Pocock test in 50 patient cohort at 10% level, expected toxicity rate of 20%
poc = calc.rule(ns=1:50,p0=0.20, type="Pocock"”,alpha=0.10)

# Compute operating characteristics at toxicity rates of 20%, 25%, 30%, 35%, and 40%
0C.rule(rule=poc,ps=seq(0.2,0.4,0.05))

opchars Operating Characteristics Function

Description
Internal workhorse function to calculate operating characteristics for a given stopping rule and event
rate

Usage

opchars(rule, p)

Arguments
rule A matrix with two columns: the sample sizes at which sequential testing is
performed, and their corresponding rejection boundaries
p The event probability
Value

A list with four objects: the toxicity rate p, the corresponding rejection probability, the correspond-
ing expected number of evaluated patients, and the corresponding expected number of events

plot.rule Plot Stopping Rule

Description

Display a stopping rule graphically as a curve

Usage
## S3 method for class 'rule’
plot(x, ...)
Arguments
X A rule object, being a matrix with two columns: the sample sizes at which

sequential testing is performed, and their corresponding rejection boundaries

Other options to be passed to generic plot function
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Value

No return value; function solely generates a plot

Examples

# Binomial Pocock test in 50 patient cohort at 10% level, expected toxicity rate of 20%
poc_rule = calc.rule(ns=1:50,p0=0.20, type="Pocock”,alpha=0.10)

# Plot stopping boundary with smoothing
plot(poc_rule,col="blue")

print.rule Print Stopping Rule

Description

Display a stopping rule in tabular form

Usage
## S3 method for class 'rule’
print(x, ...)
Arguments
X A rule object, containing a matrix describing a stopping rule
Other options to be passed to generic plot function
Value

A matrix with two columns: the sample sizes at which sequential testing is performed, and their
corresponding rejection boundaries

Examples

# Binomial Pocock test in 50 patient cohort at 10% level, expected toxicity rate of 20%
poc_rule = calc.rule(ns=1:50,p0=0.20,type="Pocock”,alpha=0.10)

# Print stopping rule in table
print(poc_rule)
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smooth.bnd Smooth Stopping Rule Boundary

Description

Function to compute smoothed stopping rule boundary. Takes as input a stopping rule computed
by calc.rule(), where the rejection boundary is a step function, and returns a piecewise linear
stopping boundary with identical rejection criteria.

Usage

smooth.bnd(rule)

Arguments
rule A matrix with two columns: the sample sizes at which the stopping rule is eval-
uated and their corresponding rejection boundaries
Value

A matrix with two columns: the sample sizes at which the stopping rule is evaluated and their
corresponding smoothed rejection boundaries

stoppingrule Create and Evaluate Stopping Rules

Description

Provides functions for creating, displaying, and evaluating stopping rules for safety monitoring in
clinical studies.

Author(s)

Michael J. Martens <mmartens@mcw. edu>
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table.rule Tabulate Stopping Rule

Description

Summarize a stopping rule in a condensed tabular format

Usage

table.rule(rule)

Arguments
rule A matrix with two columns: the sample sizes at which sequential testing is
performed, and their corresponding rejection boundaries
Value

A matrix with two columns: the ranges of evaluable patients, and corresponding rejection bound-
aries for these ranges
Examples

# Binomial Pocock test in 50 patient cohort at 10% level, expected toxicity rate of 20%
poc_rule = calc.rule(ns=1:50,p0=0.20,type="Pocock”,alpha=0.10)

# Tabulate stopping boundary
table.rule(poc_rule)
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