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ABSTRACT

In the last decade, the use of bioidentical hormones
(BHSs) to treat menopause-related symptoms has
become increasingly popular. However, the many
different definitions of BHs have led to a great deal
of confusion often making it difficult for health care
providers to discuss this area with patients.
Obijective: The purpose of this paper was to
produce a concise definition of bioidentical
hormones, based on a review of the literature.
Methods: Searches, using systematic review
methodology, were conducted from inception to
June 2010 in PubMed, EMBASE, IPA, The Journal
of International Compounding and the Internet to
identify definitions of bioidentical hormones. There
were no restrictions on type, date or language of
publication. Included papers/website included those
that contained a definition of BHs. Definitions were
extracted, similarities and differences summarized,
and these were then examined to produce a
concise definition.

Results: Sixty-three definitions were found. Based
on the analysis of similarities and differences, the
following definition, comprised of three components
(term being defined; category to which term
belongs; distinctive characteristics of term) was
produced: “Bioidentical hormones are chemical
substances that are identical in molecular structure
to human hormones.”

Conclusions: This definition clearly and concisely
explains the meaning of BHs which should lead to a
common understanding of the term and limit
confusion among health care providers, the general
public and the scientific community.
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DEFINIENDO HORMONAS BI Ol DENTICAS
PARA SINTOMASASOCIADOSA LA
MENOPAUSIA

RESUMEN

En la década pasada, se havuelto popular €l uso de
hormonas bioidenticas (HB) paratratar los
sintomas asociados ala menopausia. Sin embargo,
las muchas definiciones de HB han llevado auna
gran confusion haciendo, a menudo, dificil paralos
profesionales de la salud discutir esto con los
pacientes.

Objetivo: El proposito de este articul o es producir
una definicidn concisa de hormonas bioidenticas,
basandose en unarevision de laliteratura.
Métodos: Paraidentificar definiciones de HB, sSe
realizaron busquedas en PubMed, EMBASE, IPA,
Journal of International Compounding e Internet
desde su inicio hastajunio de 2010, utilizando
metodologia de revision sistemética. No hubo
restricciones en cuanto al tipo, fechao idiomade
las publicaciones. Los articul os/péginas web
incluidas comprendian aquellas que contenian una
definicion de HB. Se extrajeron las definiciones, y
seresumieron las similitudes y diferencias, y
después se examinaron éstas para producir una
definicion concisa.

Resultados: Se encontraron 63 definiciones.
Basandose en €l andlisis de similitudesy
diferencias, se produjo la siguiente definicién, que
comprendia tres componentes (término bien
definido; categoriaala que pertenece € término;
caracteristicas distintivas del término): “Hormonas
bi oi denticas son substancias quimicas que son
idénticas en estructura molecular alas hormonas
humanas’.

Conclusiones: Esta definicion explicaclaray
resumidamente el significado de HB lo que deberia
[levar aun entendimiento comdn del término y
reducir la confusion entre los profesionales de la
salud, €l publico en general y lacomunidad
cientifica

Palabras clave: Tratamiento hormonal sustitutivo.
Menopausia. Diferenciasy Disputas.

INTRODUCTION

In the last decade, the use of bioidentical hormones
(BHs) have become popular in the management of
menopause-related symptoms, in part, due to
popular press coverage from books such as that
published in 2006 by Suzanne Somers titled:
Ageless: The Naked Truth About Bioidentical
Hormones." In spite of their widespread use, there
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is actually a great deal of confusion as to the exact
meaning of the term “bioidentical hormone (BH)".
According to Rosenthal, the original use of the term
“bioidentical hormones” can be traced to a book on
natural hormone replacement authored by Wright
and Morganthaler in 1997.2 Initially, the term was
used to describe the difference between patentable
and unpatentable hormones.? The meaning of BH
has evolved and there are now a variety of
definitions available in the lay press as well as in the
health and scientific literature including those from
various health organizations that have policy or
position statements published on the topic of BHs or
bioidentical hormone therapy.3’5 For example, one
paper6 defines BHs as “customized preparations
that contain hormones that are identical to those
endogenously produced in the human body” while
another author refers to BHs as “hormones that are
specific to perform the functions our bodies
require”.7 The lack of a consistent definition for BHs
has led to some misperceptions, such as the
common belief that BHs are “natural” and therefore
safer than hormones traditionally wused for
menopause —related symptoms.8 There is also the
belief that BHs are only available in the widely
promoted  preparations that are  custom
compounded for specific patients; many do not
realize that BHs are also available in commercial
products. The variety of definitions and beliefs about
the meaning of bioidentical hormones can make it
challenging for a health care provider to answer a
patient’s questions about BHs.

Therefore, the objectives of this project were to 1)
examine the range of published definitions of
bioidentical hormones and 2) summarize the results
to synthesize a concise definition of BHs.

METHODS

Literature searches and data extraction were
conducted using systematic review methodology.

Literature Search

A systematic search of the literature was conducted
(May to June 2010) using Pubmed, EMBASE, IPA
and the International Journal of Pharmaceutical
Compounding to identify articles that contained
definitions of the term bioidentical hormones. The
term ‘bioidentical hormones’ is not a MeSH, and
therefore the following text word searches were
performed in PubMed to identify relevant articles:
“bioidentical hormone replacement therapy”,
“pbioidentical hormone therapy”, “bioidentical
hormones review”, “bio-identical hormones”, and
“bioidentical hormones”. Similar text word searches
were performed in the other databases and the
International Journal of Pharmaceutical
Compounding. There were no limits set for type,
date or language of publication or species (human
or animal). One reviewer screened the initial search
results to remove duplicate articles. Remaining
articles were then assessed by two reviewers to
determine if they contained a definition of BHs.
Disagreements were resolved using a third
investigator to reach consensus. Articles were
excluded if they defined “bioidentical hormone

therapy” or “bioidentical hormone replacement
therapy”. Definitions for ‘natural hormones’ were
excluded unless the article specifically stated that
the terms ‘natural hormone’ and ‘bioidentical
hormone’ were synonymous.

Internet Search

Google was used, in June 2010, to conduct a
search of the internet using the text words “what are
bioidentical hormones”. This search was not
intended to be comprehensive but rather a scan of
internet sites containing definitions of ‘bioidentical
hormones’ that would be commonly encountered by
the general public. Screening of websites was
limited to the first 10 websites, based on research
that indicated consumers typically look no further
than the first 10 websites or the first page of search
results.>*® The same methodology that was used in
identifying definitions in the literature was applied to
those identified on the internet.

Analysis

Definitions from the literature and internet searches
were extracted and compiled into tables. Definitions
were examined for similarities and differences. Data
extraction and examinations were performed
independently by two investigators and then
compared. In cases of disagreement, the third
investigator was consulted and a consensus
reached. Following  consensus  agreement,
summaries of the similarities and differences from
both the internet and literature searches were
collated. A definition of bioidentical hormones that
reflected the similarities among definitions was
constructed. This was framed using the three
components of a definition: 1) term being defined; 2)
category the term belongs to; and 3) characteristics
of the term that make it distinctive from others in its
class.™

RESULTS

The search of the databases and journal identified
279 articles, 101 of which were eliminated as
duplicates (Figure 1). Of the remaining 178 articles,
55 contained definitions of ‘bioidentical hormones’
and were included in the analysis.?**"#%! The
search of the internet resulted 181,000 hits and the
first 10 websites were screened for definitions of
‘bioidentical hormones’ (Figure 2). Eight sites
contained definitions of ‘bioidentical hormones’ and
were included in the analysis.>*%%®

Similarities and differences among the definitions
were summarized (Table 1). The most consistent
similarity among the definitions was the use of the
word ‘identical’. However, what BHs were identical
to and how BHs were ‘identical’ differed among
definitions. For example, the terms endogenous or
human were frequently used to describe what BHs
were identical to. Words used in conjunction with
how BHs were identical included: structurally,
chemically, molecularly, biologically, and
biochemically.

Several additional differences were identified
among the definitions. There were several
definitions that stated the source of BHs, and
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identified the source as either plant-derived, from
animals, through de novo synthetic production,
laboratory-fabricated, or not human in origin. Some
definitions mentioned specific hormones that were
BH, such as estrogen, progesterone, estrone,
estriol, testosterone, dehydrepiandrosterone,
estradiol, thyroxine, cortisol, and 17 beta estradiol,
while others used general terms to refer to
hormones (e.g., steroids, estrogens, and
compounds). The degree to which BHs were
identical varied between definitions, with some
using the word “identical”, while others used words
such as: similar, exact, same, matches, and
precisely. Several definitions mentioned®® that BHs
were ‘natural’ or were “a more natural approach to
hormone therapy” but there was no consensus on
using the term ‘natural’ in conjunction with BHSs.
There were a small number of definitions that
mentioned either safety or function of BHs. Some
definitions stated that BHs were safer than
conventional hormones and other definitions
indicated that BHs acted to produce the same
physiologic response in the body as endogenous
hormones. Finally, several definitions mentioned
that BHs were specific for individual patients or
were customized preparations.

279 records identified and
screened

(Pubmed, BEMBASE, IPA,
International Journal of
Pharmaceutical Compounding)

101 Bxcluded
-Duplicate articles

y
178 assessed for definition of
bioidentical hormone

123 Excluded

-48 Did not mention
“bioidentical”

» -55Mentioned
“bioidentical” but did not
provide a definition

-20 Book reviews,
calculations or
formulations

y
55 provided a definition of
“bioidentical hormones’ and
were included in analysis

Figure 1: Results of the Database and Literature Search

Subsequent to this review of the similarities and
differences, the following definition was produced to
reflect the similarities among the definitions:
bioidentical hormones are chemical substances that
are identical in molecular structure to human
hormones.

Google search: 181,000 hits

(First 10 Websites saved and printed)

180,990 Excluded

(Web users most likely to
review only the first 10
results)

10 website assessed for definition of
bioidentical hormone

2 Excluded

-Did not contain a
definition of “bioidentical
hormones’

A4
8 Websites contained a definition of
“bioidentical hormones’ and were
included in analysis

Figure 2: Results of the Internet Search

DISCUSSION

This review identified over 60 definitions for
‘bioidentical hormones’, both from the literature and
websites. In clarifying the meaning of BHs, we
elected to frame the definition using the three
components of a definition.™* The first component is
the term being identified — that is ‘bioidentical
hormones’. For the second component, we needed
to state the category to which the term belongs.
Hormones, in general, are referred t0®® as ‘chemical
substances’, and therefore we elected to describe
BHs using the same terminology.

To address the third component of a definition, we
needed to express the characteristics of the term
that make it distinctive from others in its class. In
doing this, several factors were considered. Firstly,
as previously stated, there was a consensus of use
of the word ‘identical’ among the definitions for BHs.
Although some identified definitions used words
such as ‘similar’, ‘same’, ‘exact’ and “precisely” to
describe the degree of Ilikeness to human
hormones, the word ‘identical’ was used in our
definition as this was the word used by the majority
of definitions.

Secondly, ‘endogenous’ or ‘human’ were most often
used to describe what BHs were identical to. The
word ‘endogenous’ refers to something that is
produced within an organism and is not necessarily
specific to humans.”® As BHs are, in the context of
women’s health, a term specific to humans, we
elected to describe BHs as being identical to
‘human hormones’ and not ‘endogenous hormones’.

Thirdly, we needed to describe exactly how BHs
were identical to human hormones. Terms
commonly used in definitions to describe how BHs
were identical to human hormones included
structurally, chemically, molecularly, biologically,
and biochemically. The term ‘molecular structure’
was selected from the 5 terms as being the most
descriptive because it refers to the s;)ecific
arrangement of the atoms of a compound. ! The
use of the term ‘molecular structure’ in the definition
therefore means that the structure of the BH is an
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Table 1. Summary of similarities and differences among definitions of ‘bioidentical hormones’ identified in the literature and

on the Internet.

Similarities

Differences

Use of term ‘Identical’ — either alone or in combination
with other words —‘Identical structure’, ‘ldentical to

Origin of hormone - human, women, human ovary, ovary,
women'’s ovaries

human hormones’, ‘Identical to endogenous hormones’

Description  of ‘identical’ ‘structurally’,  ‘chemically’,
‘molecularly’, ‘biologically’, ‘biochemically’ (or variations of these
terms)

Source of hormone— plant derived, animals, through de novo
synthetic production, laboratory-fabricated, not human in origin

Type of Hormones

-General — steroid, estrogens, compounds
-Specific estrogen, progesterone,
testosterone, dehydroepiandrosterone,
cortisol, 17-beta estradiol

estriol,
thyroxine,

estrone,
estradiol,

Degree of ‘identical’ — replicate, matches, similar, precise
duplicates, exact, exact mimics, same, precisely

Natural — a more natural approach, these products are natural,
sometimes referred to as ‘natural’ hormones

Safety/Function — safer than more conventional pharmaceutical
hormones, exert same physiologic response as endogenously
produced hormones in the body

Population/Dosage  —  individual  patients,  customized
preparations
exact copy of the human hormone not only in regardless of its source. Other people may

chemical make-up but also in special arrangement
of the structure. Neither the term biological nor
biochemical was used to explain identical, because
these terms refer more to the action of the hormone
in the body, rather than structure.*’

Using this approach we produced a clear, precise
definition for BHs that reflected the similarities
among the identified definitions. Although similar
definitions were identified in our search®38444854
none of these appeared to be framed as concisely
as ours using the three components that comprise a
definition.

Several concepts and terms were not included in
the definition as they appeared to be descriptors
intended to aid in understanding the term but were
not part of a concise, clear definition. For example,
many definitions indicated that BHs are plant-
derived. However, a hormone does not have to be
plant-derived to be bioidentical.?’ The definition of
BHs is an explanation of what a hormone must be
to be considered BH and not a description of where
they came from, or could come from. Therefore the
source of the hormone was not included in our
definition.

Several definitions in the literature included a list of
specific hormones such as estradiol, progesterone
or testosterone. We considered these to be
examples of BHs rather than a part of the definition.

The word ‘natural’ was not included in our definition
although it was mentioned several times. It was not
included because ‘natural’ can be interpreted in
several different ways. For example, it can be used
to indicate that the hormone came from a natural
source, such as a plant. Although this may be true,
plant-sourced hormones must undergo a chemical
conversion before they are actually identical in
structure to the hormones the human body
produces.'® It is controversial, then, whether the
final hormone can still be considered “natural”

associate the term ‘natural’ with ‘safety’.?" In fact, it
was reported that the terms ‘natural’, ‘nonsynthetic’
and ‘bioidentical’ were used as part of public
relations strategies to increase sales.”® In a survey
assessing women’s beliefs about natural hormone
replacement therapy only 10.8% of women believed
the term ‘natural hormone’ meant bioidentical to
human hormones.”®> However, this survey did not
ask the question in reverse, “what do you believe
the term ‘bioidentical hormone’ means?”.”

There were definitions identified that included
references to safety, efficacy, target populations or
dosage forms. None of these aspects were included
in our definition of BHs. The safety and function of
these products has not been fully elucidated and is
part of the description of BHs rather than the
definition.” Bioidentical hormones are available in a
variety of dosage forms and therapy is often
individualized to specific patients, both of which
provide further description of BHs but are not part of
the definition.®

Strengths and Limitations

This appears to be the first paper to systematically
review the literature for definitions of the term
‘bioidentical hormones’ and to produce a definition
based on similarities and differences. There were
significant challenges associated with searching for
definitions of BHs, as well as producing a definition
of the term. The literature search was conducted
using text word searches as there are no terms
associated with BHs that are available as MeSH or
Emtree terms. Although a text word search was
clearly the only option for searching this topic, it is
known that text word searching is less precise than
searching using MeSH or Emtree terms. Therefore,
in addition to relevant results, additional records
were generated that were not necessarily pertinent
to the topic of BHs and required elimination from
analysis.”*"* Another challenge of our search was
the discrepancy regarding the spelling of the term
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‘bioidentical’. In some references it was spelled
‘bioidentical’ while in others the term was
hyphenated as ‘bio-identical’. To account for this, all
searches were performed with and without the
hyphen.

The internet search was performed using the search
engine Google™, the most popular internet search
engine according to Nielsen ratings from September
2009."° The search term used in the internet search
was <what are bioidentical hormones>, in an
attempt to imitate a search by a typical consumer.
This allowed us to identify the types of definitions
that were easily accessible and likely to be obtained
by consumers interested in the topic of bioidentical
hormones.

CONCLUSIONS

Assessment of over 60 definitions of the term
‘bioidentical hormone’ revealed that there was a
lack of consensus throughout the literature and on
the internet as to a standard definition for the term.
After a complete analysis of similarities and

differences for all identified definitions the following
definition was proposed: bioidentical hormones are
chemical substances that are identical in molecular
structure to human hormones”. It is hoped that a
clear, concise definition will lead to a common
understanding of the term and limit confusion
among health care providers, the general public and
the scientific community.
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