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MULTI-ATTRIBUTE DRUG COMPARISON 

RELATED APPLICATIONS 

The present invention claims priority to and is a Continu 
ation-in-Part of US. patent application Ser. No.: 09/368, 
203, entitled “Apparatus, Method and Product for Multi 
Attribute Drug Comparison,” ?led Aug. 4, 1999 now US. 
Pat. No. 6,529,892. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to linguistic appli 

cations or attribute matching in information retrieval and 
data processing and, more particularly, to systems or meth 
ods for measuring similarities betWeen Words or betWeen 
representations of multiple attributes of products or items, 
especially attributes related to pharmacological products or 
items. 

2. Related Art 
Errors in the administration of medications, such as occur 

When the Wrong drug or the Wrong dosage are provided to 
a patient, represent a serious problem that has been much 
discussed by health professionals, patient Welfare groups, 
academics, insurers, and others. Various causes for these 
errors have been identi?ed, including the misunderstanding 
of physicians’ orders due to illegible handWriting, similarity 
betWeen drug names, confusing pharmaceutical packaging, 
poor design of devices for administering drugs, and other 
factors. An overvieW of some systemic causes of medication 
errors is provided in M. R. Cohen, “Drug product charac 
teristics that foster drug-use-system errors,” 52 Am. J. 
Health-Syst Pharm (February 1995) pp. 395*399, hereafter 
referred to as “the Cohen article,” Which is hereby incorpo 
rated by reference in its entirety. Another overvieW of the 
subject is found in M. R. Cohen (ed.), Medication errors, 
American Pharmaceutical Association, Washington, DC. 
(1999). 
A variety of groups and government agencies have pro 

grams designed to identify the sources of medication errors 
and to reduce the likelihood of their occurrence. For 
example, the American Society of Hospital Pharmacists has 
issued “ASHP guidelines on preventing medication errors in 
hospitals,” 50 Am. J. Hosp. Pharm. (1993) pp. 305*314; the 
US. Food and Drug Administration (FDA) has established 
a Subcommittee on Medication Errors; the National Coor 
dinating Council for Medication Error Reporting and Pre 
vention has information available on the Internet (WWW.us 
p.org/standard/9805/9805i08ahtm) and elseWhere; and a 
medication-error reporting netWork has been established by 
the nonpro?t Institute for Safe Medication Practices and the 
Drug Product Problem Reporting NetWork of the US. 
Pharmacopeia, Inc. (USP). 
One class of errors that has been identi?ed and studied by 

these groups and agencies is related to the use of drug names 
that sound like, and/or look like, other drug names. Lists of 
these sound-alike or look-alike drugs have been published, 
as in N. M. Davis, et al., “Look-alike and sound-alike drug 
names: the problem and the solution,” 27 Hosp. Pharm. 
(1992) pp. 9598, 102*105, 108*110; and N. M. Davis, 
“Drug names that look and sound alike,” in Hospital Phar 
macy, vol. 32, pages 1558*70 (1997). Agencies such as the 
FDA, the United States Adopted Names Council (USAN), 
the International Nonproprietary Name (INN) Committee of 
the World Health Organization, the European Agency for the 
Evaluation of Medicinal Products (EMEA), and the US. 
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2 
Patent and Trademark Of?ce (U SPTO), have regulations and 
programs related to the possibility of confusion among drug 
names. Also, pharmaceutical companies typically expend 
signi?cant effort in proposing and perfecting trademarks for 
neW drugs. 

NotWithstanding the activities of these, and other, orga 
niZations, neW drugs continue to be given names that may be 
confused With those of existing drugs, not infrequently 
leading to serious or fatal consequences for patients. Con 
fusion betWeen Celebrex® and Celexa® is a recent example, 
as documented in USP Quality Review, May 1999, no. 66 
(U .S. Pharmacopeia, Rockville, Md.). Also, existing look 
alike or sound-alike drug names remain on the market. One 
reason for these continuing problems is the diverse, and 
sometimes con?icting, goals of the agencies and companies 
involved in the naming of drugs. For example, pharmaceu 
tical companies seek trademarks based not just on the 
objective of distinguishing their drugs from the competition, 
but also on enhancing recognition and recall and creating 
brand loyalty. The USAN and the INN, although concerned 
With name confusion, are also interested in ensuring that 
drug names are useful to health care professionals, i.e., that 
drug names preferably convey some medical information 
rather than being merely arbitrary or fanciful. Similarly, the 
USP has an interest in encouraging the use of drug names 
that are consistent With the existing compendial nomencla 
ture. In contrast, one element used by the courts and the 
USPTO to determine the likelihood of confusion betWeen 
trademarks is the strength of a mark. A mark may be strong, 
and therefor entitled to broad protection, because it has a 
relatively remote relationship With the product, such as a 
mark that is arbitrary or fanciful. 

Another reason for the continuing problem of drug name 
confusion is attributable simply to the large number of drugs 
available. For example, there are over 15,000 medications 
sold in the United States alone, and there are over 35,000 
names in the US. Patent and Trademark Of?ce’s database of 
trademark registrations for pharmaceuticals. Approximately 
half a million pharmaceutical trademarks are registered in 
the major industrialiZed countries. Even agencies, such as 
the FDA, that are focused squarely on reducing medication 
errors due to name confusion are hard pressed to anticipate 
sources of name confusion due to the large number of pairs 
of proposed and existing names, proposed and proposed 
names, or existing and existing names. 

Moreover, assessment of the likelihood of drug-name 
confusion often is limited by reliance on the subjective 
judgment of human experts. For example, the FDA employs 
panels of experts Who are directed to make their evaluations 
based on guidelines that generally are open to subjective 
interpretation. The inevitable disagreements that arise result 
in What social scientists commonly refer to as “poor inter 
rater reliability.” Similarly, practitioners before the USPTO, 
and the examiners and other o?icials of that agency, must 
apply complex guidelines (statutory, regulatory, and judi 
cial) that call ultimately for the application of subjective 
judgments. 

E?forts have been made to systematiZe the analysis of drug 
names by human experts. For example, the Cohen article 
refers to a system used by the pharmaceutical industry “for 
assessing proposed trademarks for possible medication-error 
problems.” 52 Am. J. Health-Syst Pharm (February 1995) p. 
398. More generally, the same article refers to “a system for 
ranking pharmaceutical labeling and packaging for error 
potential.” Id. at p. 399. Both systems appear to be based on 
the participation of experts Who, in accordance With an 
evaluation protocol, apply conventional social-science rat 
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ing techniques to some factors that are considered to be 
relevant to the potential, for errors. For example, experts 
pronounce product names read from handwritten drug orders 
from physicians, and rank the potential for confusion on a 
scale of one to ten. Other experts assign point values to each 
factor. These scores for each factor may then be combined 
to provide an overall rating betWeen one and ten that is 
intended to be indicative of the potential for confusion. Id. 
at p. 398. Although a quantitative rating is thus produced, 
this approach relies on the subjective judgment of experts. 
As is evident, the judgment of any person may vary on the 
same subject from one trial to another, and the judgments of 
tWo people may vary on the same subject. Thus, the 
approach is not deterministic in the sense that a particular 
input (a handWritten drug order, for example) may produce 
one output (the quantitative rating) for one trial and the same 
input may produce another output for another trial. Also, the 
approach is not “automatic” in the sense that determination 
of the quantitative rating requires human involvement. 
Some computer-implemented techniques have been 

employed to provide a more objective, and automated, 
analysis of drug-name similarity. For example, pharmaceu 
tical companies typically screen potential neW drug names 
by computerized searching, apparently based on similarity 
of spelling and/or sound of the neW drug names as compared 
With existing drug names. Typically, hoWever, regulatory 
agencies do not require results of these searches to be 
submitted as part of the evaluation process. Trademark 
attorneys and commercial trademark-searching ?rms simi 
larly use computer-based searching techniques, including 
Internet searching, to assess the likelihood that a registration 
for a proposed drug name Will be granted by the USPTO. 
The utility to public agencies and the public of these search 
techniques is limited, hoWever, by the fact that the precise 
methods by Which the searches are conducted generally are 
not publicly disclosed. Consequently, due to this lack of 
transparency, and due to uncertainty as to Whether the same 
or similar standards are applied to one or more searches by 
one or more ?rms, comparisons of the likelihood of confu 
sion across a Wide population of drugs is problematic or 
impracticable. 

Moreover, these automated conventional techniques, have 
various characteristics that limit their ef?cacy in reducing 
confusion among drug names. For example, most of these 
techniques provide only an approximate relative measure. 
That is, the searching techniques may simply rank reference 
names in order of similarity to a target name. Thus, With 
respect to a target drug named “AAA,” reference drug “AA” 
may be ranked ?rst, reference drug “A” second, reference 
drug “AB” third, and so on. Moreover, if additional quan 
titative information is provided, it may be limited to a simple 
score that is not tied to a benchmark. That is, according to 
some conventional techniques, one pair of target and refer 
ence drugs may have a score of “1.2” and another pair a 
score of “0.7,” but neither score provides any absolute 
measure of the likelihood of confusion. Rather, only a 
relative measure is provided by these techniques. That is, a 
score of 1.2 may indicate a higher likelihood of confusion, 
based on the names of the drugs, than a score of 0.7. 

SUMMARY OF THE INVENTION 

In one aspect of the invention, a drug comparator for 
assessing the confusability of one or more target drugs and 
one or more reference drugs based on one or more attributes 

of each target drug and each reference drug is disclosed. The 
drug comparator comprises a name attribute comparator that 
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4 
performs a composite quantitative comparison of a name 
attribute of the one or more target drugs and the one or more 

reference drugs and generates one or more name-attribute 
similarity scores based on said comparison. Each name 
attribute similarity score represents a similarity of the com 
pared name attributes, Wherein the name attribute compara 
tor comprises tWo or more analyZers selected from the group 
consisting of an orthographic analyZer that generates one or 
more name-attribute similarity scores based on one or more 

orthographic measures of the name attributes of the one or 
more target and reference drugs, a phonetic analyZer that 
generates one or more name-attribute similarity scores based 

on one or more phonetic measures of the name attributes of 

the one or more target and reference drugs, and a phono 
logical analyZer that generates one or more name-attribute 
similarity scores based on one or more phonological mea 

sures of the name attributes of the one or more target and 
reference drugs. 

In another aspect of the invention, a drug comparator for 
assessing the confusability of one or more target drugs and 
one or more reference drugs based on one or more attributes 

of each target drug and each reference drug is disclosed. The 
drug comparator comprises a product attribute comparator 
that performs a composite quantitative comparison of at 
least one product attribute of the one or more target drugs 
and the one or more reference drugs and generates one or 
more product-attribute similarity scores based on said com 
parison. Each product-attribute similarity score represents a 
similarity of the compared product attributes, Wherein the 
product attribute comparator comprises any one or more 
comparators selected from the group consisting of a strength 
comparator that generates at least a ?rst product-attribute 
similarity score based on one or more dosage strengths of the 
target and reference drugs, an indication comparator that 
generates at least a second product-attribute similarity score 
based on one or more indicated uses of the target and 
reference drugs, a dosage form comparator that generates at 
least a third product-attribute similarity score based on one 
or more dosage forms of the target and reference drugs, an 
administration route comparator that generates at least a 
fourth product-attribute similarity score based on one or 
more administration routes of the target and reference drugs, 
a manufacturer comparator that generates at least a ?fth 
product-attribute similarity score based on one or more 
manufacturers of the target and reference drugs, a pharma 
cological category comparator that generates at least a sixth 
product-attribute similarity score based on one or more 
pharmacological categories of the target and reference 
drugs, a storage requirements comparator that generates at 
least a seventh product-attribute similarity score based on 
one or more storage requirements of the target and reference 
drugs, a color comparator that generates at least an eighth 
product-attribute similarity score based on one or more 

colors of the target and reference drugs, a shape comparator 
that generates at least a ninth product-attribute similarity 
score based on one or more shapes of the target and 
reference drugs, a legal standing comparator that generates 
at least a tenth product-attribute similarity score based on 
one or more legal standings of the target and reference drugs, 
a trademark description comparator that generates at least an 
eleventh product-attribute similarity score based on one or 
more goods and services trademark descriptions of the target 
and reference drugs, and a schedule comparator that gener 
ates at least a tWelfth product-attribute similarity score based 
on one or more dosage intervals of the target and reference 
drugs. 
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In a further aspect of the invention, a drug comparator for 
assessing the confusability of one or more target drugs and 
one or more reference drugs based on one or more attributes 

of each target drug and each reference drug is disclosed. The 
drug comparator comprises a name attribute comparator that 
performs a composite quantitative comparison of a name 
attribute of the one or more target drugs and the one or more 
reference drugs and generates one or more name-attribute 
similarity scores based on said comparison. Each name 
attribute similarity score represents a similarity of the com 
pared name attributes. A product attribute comparator per 
forms a composite quantitative comparison of at least one 
product attribute of the one or more target drugs and the one 
or more reference drugs and generates one or more product 
attribute similarity scores based on said comparison, each 
product-attribute similarity score representing a similarity of 
the compared product attributes, Wherein the drug compara 
tor automatically generates the attribute similarity scores 
upon receipt of an indication of the one or more target drugs. 

In yet another aspect of the invention, a drug comparator 
for assessing the confusability of one or more target drugs 
and one or more reference drugs based on one or more 

attributes of each target drug and each reference drug is 
disclosed. The drug comparator comprises a name attribute 
comparator that performs a composite quantitative compari 
son of a name attribute of the one or more target drugs and 
the one or more reference drugs and generates one or more 
name-attribute similarity scores based on said comparison. 
Each name-attribute similarity score represents a similarity 
of the compared name attributes, and a neighborhood den 
sity calculator calculates a neighborhood density score for at 
least a ?rst target drug of the one or more target drugs based 
on a number of a ?rst set of reference drugs, Wherein each 
of the ?rst set of reference drugs has a determined distance 
from the ?rst target drug that is not greater than a threshold 
distance, Wherein each determined distance is a function of 
the one or more attribute similarity scores. 

In a further aspect of the invention, a drug comparator for 
assessing the confusability of one or more target drugs and 
one or more reference drugs based on one or more attributes 

of each target drug and each reference drug is disclosed. The 
drug comparator comprises a name attribute comparator that 
performs a composite quantitative comparison of a name 
attribute of the one or more target drugs and the one or more 
reference drugs, and generates one or more name-attribute 
similarity scores based on said comparison, each name 
attribute similarity score representing a similarity of the 
compared name attributes, and a neighborhood familiarity 
calculator that calculates a neighborhood familiarity score 
for at least a ?rst target drug of the one or more target drugs 
based on a familiarity of the ?rst target drug and the 
familiarity of each of a ?rst set of reference drugs, Wherein 
each of the ?rst set of reference drugs has a determined 
distance from the ?rst target drug that is not greater than a 
threshold distance, Wherein each determined distance is a 
function of the one or more attribute similarity scores. 

It should be understood that a number of embodiments 
and implementations of the invention are possible, along 
With different aspects that may be included in each of the 
summarized embodiments. It should also be understood that 
the embodiments, implementations, and/or aspects are not 
necessarily inclusive or exclusive of each other and may be 
combined in any manner that is non-con?icting and other 
Wise possible. It should also be understood that these 
embodiments, implementations, and/ or aspects of the inven 
tion are exemplary only and are considered to be non 
limiting. Further, various embodiments, implementations, 
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6 
and/or aspects of the present invention provide certain 
advantages and overcome certain draWbacks of conven 
tional techniques While other embodiments, implementa 
tions, and/or aspects provide the same or different advan 
tages and overcome the same or other draWbacks in the same 

or different manner. Thus, not all embodiments, implemen 
tations, and/or aspects of the invention share the same 
advantages, and those that do may not share them under all 
circumstances. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and further advantages of the invention Will be 
more clearly appreciated from the folloWing detailed 
description When taken in conjunction With the accompa 
nying draWings, in Which like reference numerals indicate 
like structures or method steps, in Which the leftmost one or 
tWo digits of a reference numeral indicates the number of the 
?gure in Which the referenced element ?rst appears (for 
example, the element 410 appears ?rst in FIG. 4, the element 
1020 ?rst appears in FIG. 10), solid lines generally indicate 
control How, dotted or dashed lines generally indicate data 
How, rectangles generally indicate function elements or 
method steps, parallelograms generally indicate data 
objects, and Wherein: 

FIG. 1 is a functional block diagram of an illustrative user 
computer With Which one embodiment of a drug comparator 
may be implemented; 

FIG. 2A is a functional block diagram of the drug com 
parator of FIG. 1, including its connections to one embodi 
ment of a memory of the user computer of FIG. 1; 

FIG. 2B is a simpli?ed schematic representation of one 
embodiment of a drug attribute database generated, updated, 
and operated upon by the drug comparator of FIG. 2A; 

FIG. 2C is a simpli?ed schematic representation of one 
embodiment of an illustrative example of target-reference 
data generated by one embodiment of a target-reference data 
provider of the drug comparator of FIG. 2A; 

FIG. 2D is a graphical representation of one embodiment 
of an illustrative 2-dimensional attribute space, shoWing 
positions of a target drug and a reference drug based on an 
exemplary embodiment of the target-reference data of FIG. 
2C; 

FIG. 3A is a functional block diagram of one embodiment 
of a composite analyZer of the drug comparator of FIG. 2A; 

FIG. 3B is a schematic representation of one embodiment 
of a composite quantitative comparison generated by the 
composite analyZer of FIG. 3A; 

FIG. 3C is a schematic representation of another embodi 
ment of a composite quantitative comparison generated by 
the composite analyZer of FIG. 3A; 

FIG. 4 is a functional block diagram of one embodiment 
of an attribute similarity scores generator of the composite 
analyZer of FIG. 3A; 

FIG. 5 is a functional block diagram of one embodiment 
of a name attribute comparator of the attribute similarity 
scores generator of FIG. 4; 

FIG. 6 is a functional block diagram of one embodiment 
of a product attribute comparator of the attribute similarity 
scores generator of FIG. 4; 

FIG. 7 is a functional block diagram of one embodiment 
of a severity of confusion scores generator of the composite 
analyZer of FIG. 3A; 

FIG. 8 is a functional block diagram of one embodiment 
of a confusability score generator of the composite analyZer 
of FIG. 3A; 



US 7,099,857 B2 
7 

FIG. 9 is a graphical representation of one embodiment of 
an illustrative 2-dimensional attribute space, showing posi 
tions of a target drug and a population of other drugs, for 
processing by one embodiment of a confusability score 
generator of the composite analyZer of FIG. 3A; 

FIG. 10 is a simpli?ed ?oW diagram of one embodiment 
of a method for comparing target and reference drugs. 

DETAILED DESCRIPTION 

Introduction 
The present invention is directed to comparing pharma 

ceutical drugs based on multiple attributes of the drugs. 
Comparisons betWeen or among drugs may be based on the 
names of the drugs as Well as a number of other attributes of 
the drug product. These other attributes are collectively 
referred to herein for convenience as “product attributes,” as 
distinguished from a drug’s “name attribute.” For example, 
product attributes may include the dosage strengths of the 
drugs, their route of administration, or their color or shape. 
Additional speci?c examples are described beloW. A reason 
to include the product attributes of drugs in addition to their 
name attributes is that medication errors may arise not only 
because tWo drugs have similar names, but also because they 
physically resemble each other, are administered in a similar 
Way, are made by the same company and thus have similar 
packaging or other similarities, and so on. 
As used herein, the Word “drug” Will be understood to 

have a meaning that is possibly much broader than its 
ordinary dictionary meaning as applied to pharmaceutical 
drugs. In particular, “drug” Will be understood to refer herein 
to any pharmaceutical drug, any biological preparation, and 
to any Word or phrase (irrespective of the mode of commu 
nication), device, product, substance, method, procedure, or 
other item that may be the subject of medical communica 
tions, such as prescriptions. For example, a prescription may 
be Written for a device, such as a hypodermic needle, or a 
product, such as a bandage. The confusion of one device for 
another device, or one product for another product, may 
have consequences that are as severe as the confusion of one 

pharmaceutical drug for another. Many of these devices, 
products, and so on, have both name and product attributes 
so that comparisons may be made for them, in accordance 
With the present invention, in essentially the same manner as 
comparisons may be made With respect to pharmaceutical 
drugs. 

Moreover, the present invention may also be applied to 
deterministically provide quantitative comparisons betWeen 
devices, products, substances, methods, procedures, and 
other items, that are not ordinarily the subject of medical 
communications. As one non-limiting example, the present 
invention may be used to quantify the likelihood of confu 
sion betWeen a product name related to a consumer Internet 
application With a product name related to a softWare 
application for use by developers of database softWare. The 
names of these illustrative products are not the only 
attributes that may be operated upon in accordance With the 
invention. Other “product” attributes may include, for 
example, the type of customer for Whom the products are 
designed (i.e., consumers and softWare developers in this 
example), the type of market into Which the products are 
sold (computer softWare in both cases), and so on. 
The Word “name” is used broadly herein. For example, a 

drug may have one or more generic names, chemical names, 
proprietary brand names, non-proprietary names, abbrevia 
tions, informal names, and so on. For background informa 
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8 
tion in this regard, see D. Boring, “The development and 
adoption of nonproprietary, established, and proprietary 
names for pharmaceuticals,” in Drug Information Journal, 
vol. 31, pages 62li634 (1997). Generally, the “name” of a 
drug, as used herein, may refer to any one or more Words or 
symbols that are used to identify or describe a drug, 

Comparisons generally are described herein as being 
made betWeen one or more “target” drugs and one or more 

“reference” drugs. In one situation, a single target drug is 
compared to a single reference drug by analyZing their name 
and product attributes. The target drug may then similarly be 
compared to another reference drug, and so on through a list 
of reference drugs. These “one-to-one” comparisons may 
then be repeated for another target drug in relation to each 
of the reference drugs. In other situations, the attributes of a 
single target drug may be compared to composite attributes 
of tWo or more reference drugs; i.e., a “one-to-many” form 
of comparison. Similarly, the composite attributes of tWo or 
more target drugs may be compared to a single reference 
drug in a “many-to-one” form of comparison, or to the 
composite attributes of tWo or more reference drugs in a 
“many-to-many” form of comparison. For convenience, 
references typically are made herein simply to the one-to 
one form of comparison, although it Will be understood that 
these references generally could alternatively be stated in 
terms of any of the other forms. For example, the term 
“target-reference pair” may be used herein With reference to 
a one-to-one form of comparison of the attributes of an 
illustrative single target drug With an illustrative single 
reference drug. HoWever, this term should be understood to 
also implicitly constitute an illustration of the other forms. 
For example, the term “target-reference pair” generally may 
also apply to the one-to-many form of comparison of the 
attributes of a single target drug With the composite 
attributes of tWo or more reference drugs. Similarly, for 
example, a description directed to a singular “reference 
drug” of the target-reference pair should be understood to 
include, in the illustrative alternative case of the one-to 
many form, tWo or more reference drugs. 

In some applications, such as When it is proposed to 
introduce a neW drug to the market, the target drug may be 
the proposed neW drug and the reference drug may be 
selected from a list of existing drugs. HoWever, it need not 
be so; both drugs may be neW drugs, both may be existing 
drugs, the target drug may be old and the reference drug neW, 
or either may be categoriZed in a different Way. 
The Word “comparison” and its grammatical variants, Will 

be understood to have a broad meaning as used herein. Thus, 
a “comparison” may include processes such as statistical 
correlation; adaptive and other types of association; appli 
cation of any mathematical or logical functions, including 
those derived analytically or those that may be learned from 
examples or by other adaptive methods (such as decision 
trees and any other learning method); or any other similar 
process or form of analysis that is noW knoWn or that may 
be developed in the future. 

Moreover, a comparison of drugs need not be-limited to 
the purpose of assessing their similarity or, alternatively 
stated, the likelihood of confusion betWeen them. For 
example, in some aspects of the invention, the target 
reference pair may also be compared in order to determine 
a measure of the severity of confusion. For example, if the 
target-reference pair consists of information related to drugs 
A and B, and the erroneous substitution of drug B for drug 
A is likely to have fatal consequences, then there is a high 
measure of severity of confusion. In some implementations, 
the severity of confusion is combined With a measure of the 
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similarity of the name and product attributes of the target 
reference pair to provide a “severity-Weighted similarity 
score.” In other implementations, separate scores may be 
provided for the severity of confusion, and for the similarity, 
of each target-reference pair. In either case, the present 
invention has the additional advantage over conventional 
systems of providing a quantitative measure of the conse 
quences of confusion. This measure may be integrated, or 
juxtaposed, With a quantitative measure of the likelihood of 
confusion. 

Aspects of the invention also include a composite score 
generator that operates on the similarity scores, and option 
ally operates on the severity of confusion scores, to provide 
a composite quantitative comparison betWeen the target and 
reference drugs. More speci?cally, the term “composite 
quantitative comparison” is used herein to refer to one or 
more quantitative measures of the similarity, and optionally 
of the severity of confusion, of a pair of target and reference 
drugs. This quantitative output of the invention is, at the 
least, a valuable adjunct to the exercise of human judgment. 
That is, even in those applications in Which composite 
quantitative comparisons are provided to human experts for 
further processing or analysis, rather than relied upon 
directly, the decision-making process of the experts is 
greatly facilitated by the availability of objective informa 
tion that has been generated deterministically and assembled 
based on a variety of relevant factors. 
More speci?cally, some embodiments of the present 

invention (referred to hereafter as the “apparatus” embodi 
ments), are directed to a drug comparator for comparing one 
or more target drugs With one or more reference drugs based 
on attribute data that describes a plurality of attributes of 
each target drug and each reference drug. The drug com 
parator includes a product attribute comparator that gener 
ates one or more product-attribute similarity scores repre 
senting a similarity of product attributes of a selected one or 
more target drugs and a selected one or more reference 
drugs. The drug comparator also includes a composite score 
generator that generates one or more composite quantitative 
comparisons based, at least in part, on one or more attribute 
similarity scores comprising the one or more product-at 
tribute similarity scores. 

The one or more composite quantitative comparisons are 
deterministic in typical implementations of these embodi 
ments. The term “deterministic” is used in this context 
generally to mean that the outputs of the system or method 
of the present invention vary only if the inputs to the system 
vary. In more speci?c terms, an example may be assumed in 
Which a user selects a particular drug A to be the target drug 
and drug B to be the reference drug. Because the system or 
method is deterministic, the one or more composite quan 
titative comparisons that are generated Will be the same each 
time drugs A and B are selected, provided that there is no 
change in the input data regarding the attributes of the target 
and reference drugs (referred to herein as “target-reference 
data”). Thus, comparisons of the same drugs are replicable 
by different users and over periods of time. Similarly, a 
measure of the similarity, or of the severity of confusion, of 
a particular target-reference pair may be reliably compared 
to corresponding measures generated With respect to other 
target-reference pairs. That is, the results of these compari 
sons Will not vary from one user to the next, or one trial to 
the next (if the target-reference data remain the same and the 
functions or steps of the system or method have not been 
changed). Another important bene?t of this deterministic 
property is that regulators may make an objective assess 
ment of the utility of the comparisons produced. If the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
comparisons are found to be helpful in identifying certain 
drugs subject to confusion (and optionally of having severe 
consequences of confusion), then the deterministic nature of 
the process used to generate these comparisons provides a 
degree of assurance that other confusing drugs Will similarly 
be identi?ed. This assurance generally is not present in 
non-deterministic systems in Which human judgment, or 
other unpredictable factors, may in?uence the outcome. 
A similar advantage of some embodiments of the present 

invention as compared to conventional systems and methods 
is that transparency and standardiZation are possible. Trans 
parency in this context means that functions or steps in 
accordance With embodiments of the present invention gen 
erally may be precisely described and disclosed. Thus, users 
may form their oWn judgments as to hoW those functions or 
steps operate and Whether they adequately take into account 
and/or process relevant information. Standardization means 
that, because of transparency, users may be con?dent that the 
same or equivalent functions or steps have been used to 
determine likelihood and/or severity of confusion from one 
target-reference pair to another, or betWeen trials of the same 
target-reference pair. 

After a user selects target and reference drugs, the one or 
more composite quantitative comparisons typically are auto 
matically generated. That is, they may be generated in some 
implementations of the invention Without any further 
involvement of the user. The present invention thus provides 
an advantage over conventional systems or methods that are 
not automated in this sense because the processing of the 
inputs to provide an output involves the use of humans to 
analyZe facts and/or make decisions. Particularly When the 
human involvement is in the form of highly paid and busy 
experts, the savings in money and time due to automatic 
operation may be substantial. This advantage may be par 
ticularly important When a large number of target-reference 
pairs are involved. In particular, the system or method of the 
present invention generally provides a practical Way for 
comprehensively comparing very large numbers of target 
and reference drugs. Similarly, comparisons of a particular 
target-reference pair With a large population of other target 
reference pairs are possible due to automatic operation, 
typically carried out by a computer system. In contrast, a 
comprehensive comparison of large numbers of target and 
reference drugs may not be practicable using conventional 
systems or methods because of the time and/or expense 
involved. 

In some further implementations, the invention includes a 
name attribute comparator that generates name-attribute 
similarity scores representing a similarity of name attributes 
of the selected target and reference drugs. The name-at 
tribute similarity scores are a type of attribute similarity 
scores; that is, the attribute similarity scores may be made up 
partially, or entirely, of name-attribute similarity scores. In 
some aspects, the name attribute comparator includes an 
orthographic analyZer that generates a name-attribute simi 
larity score based at least in part on one or more comparisons 
betWeen orthographic representations of the names of the 
selected target and reference drugs. These comparisons may 
be based on N-gram measures and/or edit distance measures 
of orthographic similarity. In some aspects, the name 
attribute comparator may include a phonetic analyZer that 
generates a name-attribute similarity score based at least in 
part on phonetic measures of the names of the target and 
reference drugs. The term “phonetic measures” is used 
herein as a convenient Way of indicating that phonetic 
transcription techniques are employed, and then a measure 
of orthographic similarity, such as N-gram measures or edit 














































