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Preamble
It is the position of the American Academy of Anti-Aging Medicine (A4M), its numerous

worldwide affiliated scientific and medical societies, and befriended organizations, that the use of
banned drugs or hormones for athletic enhancement constitutes inappropriate misuse. The A4M, its
affiliates, and its befriended organizations (hereinafter referred to as "AM"), do not endorse or
condone the use of any illicit substances for the purpose of athletic enhancement or sports cheating.

However, AM is resolute in defending the rights of the patient working in conjunction with
their physician in choosing any and all justifiable therapies, drugs and interventions which can be
shown to improve either the quality or duration of the human lifespan or the form and function of the
individual's physiology in order to achieve greater vitality and health at every age. It is in fact the
physician's duty to act as an advocate for the patient's right to obtain the full lawful measure of
scientific medical therapeutics necessary for optimum health and personal freedom of choice in
healthcare.

Introduction
The American Academy of Anti-Aging Medicine (A4M), its affiliates, and its befriended

organizations (hereinafter refered to as "AM), promotes the appropriate application of modern and
advanced medical technologies to address the changes in chemical, hormonal, physical, and nutritional
needs that occurs with aging.  The scientific literature supports the benefits claimed by returning
hormones to their physiological state when determined to be deficient.

Experienced anti-aging physicians have been prescribing bio-identical hormone replacement
therapy (BHRT) for more than 20 years.  For women, benefits may include:

• reduced osteoporosis and restoration of bone strength
• reduced hot flashes and vaginal dryness
• better maintenance of muscle mass and strength
• improved cholesterol levels
• reduced risk of endometrial and breast cancer
• reduced risk of depression
• improved sleep
• better mood, concentration and memory
• improved libido
• fewer side effects than with synthetic hormones

[Reed KD. Natural hormone replacement therapy: what it is and what consumers really want.
International Journal of Pharmaceutical Compounding. 2001;5(5):332-335; Drusko J. Natural
isomolecular hormone replacement: an evidence-based medicine approach. International Journal of
Pharmaceutical Compounding. 2000;4(6):414-442; Boothby L, et al. Bioidentical hormone therapy: a
review. Menopause. 2004;11(3):356-367.]

An extensive list of peer-reviewed references documenting the beneficial effects of HRT in
adults is presented as Appendix A.

Recent legal actions taken against some compounding pharmacies and physicians continue to
be played out in the news.  Regardless of the merits or lack of merits to these allegations, these
accusations should alert us to the responsibilities that each physician faces with the decision to
practice hormone replacement therapy.  Attempts are being made to criminalize the practice of
medicine where variations to State Board-favored traditional care is undertaken. Thus we are now
seeing situations where there are no injured patients and no victims being made the basis of criminal
proceedings against health professionals.  This is an affront to our profession and the very notion of
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optimal healthcare. Errors or debate in prescribing guidelines are administrative issues: for officials to
abuse their authority in recasting minor issues as criminal acts is in itself unjust and may be3
considered as criminal abise of their publicly elected positions.

Unfortunately, media confusion and outright deception have muddled the reality of what has
occurred in the practice of hormone replacement therapy, where doctors’ legal and ethical
physiological use of hormones and supplements has been misrepresented as being the inappropriate
use of hormones for sports enhancement.  Every time that a physician breaches the practice of good
medicine by prescribing medications inappropriately under the guise of hormone replacement therapy
and/or anti-aging medicine, that physician jeopardizes not only the future of our profession, but the
life expectancy of us all.

Using the combined knowledge and skills of a significant and elite group of consultants
regarding the medical and legal applications of hormone replacement therapy, The American
Academy of Anti-Aging Medicine (A4M), its numerous worldwide affiliated scientific and medical
societies, and befriended organizations, offers the following policy positions which may help to offer
general recommendations and guidelines to practitioners.  However, anything offered herein should
not be construed as legal or medical advice, and applicable state laws and regulations vary widely and
should be strictly adhered to.  It is recommended that any practitioner seeking specific advice of this
type should contact a duly licensed and knowledgeable attorney in the state of practice and/or the
medical licensing board of that state.  There is no guarantee that these recommendations will fully
protect a practitioner from actions taken by various state medical boards, but it is our hope that they
will minimize the extent to which false accusations will be actualized.

Furthermore, the ultimate burdens for both the medical and legal issues rest with the treating
physician.  Therefore, it is imperative that all practitioners consult with their own State Board, the
boards of any other states in which they may be deemed to practice, and legal counsel in all applicable
jurisdictions regarding the content of this position paper. 

Hormone Replacement Therapy
Introduction

Hormone replacement therapies with controlled substances such as testosterone and growth
hormone have been used since many years.  The first testosterone treatment of testosterone deficiency
in adult men started around 1940 started ands since more than 40 years growth hormone is given to
treat short stature children and since 1985 with the safer, not contaminated recombinant growth
hormone, product of biotechnology. End of the 1980’s, the first trial of adults with growth hormone
deficiency were published, and since the beginning 1990s, growth treatment of adult patients started in
private medical practice.

Testosterone and growth hormone are natural compounds made by the human body.  Both
hormones are controlled substances in the USA.  They have been and are used in adults to correct
testosterone and growth hormone deficiencies, often caused by the natural aging of the endocrine
glands.  Natural does not mean healthy as many studies have shown the association of various age-
related diseases and possibly psychiatric disorders with low levels of these hormones, and their
improvement or possibly cure with replacement therapy at small physiological doses.

Most traditional endocrinologists have had no intense training in treatment of testosterone and
growth hormone deficiencies. They generally have excellent training in the treatment of diabetes, but
lack of interest and expertise in how to treat testosterone and adult growth hormone deficiencies and
some other hormone deficiencies that may accelerate aging.  Because of this lack of knowledge, many
of them have rejected these treatments and confused them with the improper use at excessive doses by
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sports athletes searching to improve their performance. The American Academy of Anti-Aging
Medicine (A4M), its numerous worldwide affiliated scientific and medical societies, and befriended
organizations, do not approve the improper use of these substance in sports, but do point to the right of
every patient who is suffering from one of these deficiencies to get relief from their complaints by the
adequate hormone treatment.

A. Selection of Patients
Historically, patients who were considered for Hormone Replacement Therapy, other than

those with classical hormone deficiency syndromes (i.e., Diabetes, Hypothyroidism, Addison's
disease, and Menopause, to name a few) were typically over the age of 45.  This age criterion no
longer applies when we take into consideration the thousands of individuals who have developed
Traumatic Brain Injury-Hormone Deficiency Syndrome, which studies suggest can be treated by the
use of Hormone Replacement Therapy.

Therefore, age as the single criterion for patient selection has become a moot point leaving
documentation of laboratory defined hormonal deficiencies as the gold standard for any replacement
strategy.

I. Recommendations for the Selection of Patients
The same concerns that exist in any other area of medicine, including screenings for

contraindications, for example, apply in the field of Hormone Replacement Therapy.  Additional
considerations include, but are not limited to:

1. Treatment should be based upon having documented hormone deficiencies;
3. Screening should be done for participation in professional sports;
4. Screening should be done for prior hormone use and the following practice should be

undertaken:
 Copies of medical records should be requested from prior physician(s) to

document any previous hormone deficiencies. Because individuals who have
recently used “steroids”" can transiently depress their hormone levels creating
the perception that they are deficient and need hormone replacement therapy.

 
B. Medical Records
Proper documentation of medical treatment is important and a requirement in all areas of medicine.
Illegible or incomplete medical records may subject practitioners to regulatory actions and potential
misinterpretation of actual sound medical practice.  Many prudent practitioners use a computer based
reporting system in which the patient’s visit records are recorded and transcribed.  The use of a
computerized menu-driven EMR (Electronic Medical Records system) can help avoid the lack of
appropriate and illegible documentation.

AM does not endorse or condone the prescription or dispensation of controlled substances or
any prescription drugs outside the scope of a bona fide physician-patient relationship.  It is incumbent
upon every practitioner to comply with the obligations imposed by federal and state laws and
regulations in this area.  The following subsections present examples of some of the most crucial
components to practitioners’ medical records that will be evaluated in determining whether a proper
patient-physician relationship exists.
 

C. Patient History
A comprehensive medical history is essential to document rational support for ordering

laboratory tests and for any subsequent treatment which may be required.
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 Additionally, the documentation of conditions such as Orchitis in a male to account for
Hypogoadism, birth control use for prolonged periods of time, Polycystic Ovarian Disease, and a
variety of medications and toxic reactions, are important to support the medical need for hormone
therapy.
 

I. Recommendations for the Patient’s History

AM recommends that a comprehensive Patient Medical History should be conducted as part of the
intake procedure during a patient’s initial visit.  This history should include a comprehensive system
review and comprehensive or interval past, family, and social history as well as a comprehensive
assessment/history of prior hormone therapies and pertinent risk factors.  The elements of the above
history should include all those suggested by the AMA’s current procedural terminology codebook.

A review of medical events in the patient’s family that includes significant information about: the
health status or cause of death of parents, siblings, and children; specific diseases related to problems
identified in the chief complaint or history of the present illness, and/or system review; and diseases of
family members that may be hereditary or place the patient at risk.

The patient’s history should include a chronological description of the development of the patient’s
present illness from the first sign and/or symptom to the present.  This includes a description of
location, quality, severity, timing, context, modifying factors, and associated signs and symptoms
significantly related to the presenting problem(s).
 
D. Laboratory Testing

Accusations of insurance fraud may occur when insurance companies believe that physicians are
ordering unnecessary laboratory tests on patients.  A proper medical history, as outlined above,
including a review of symptoms, -- which helps define the medical problem, clarify the differential
diagnosis and importantly identify needed testing -- allows for proper documentation that will help
support any requested testing.  Failure to obtain a proper medical history and review of symptoms can
open up the physician to the potential of being investigated for improper ordering of laboratory tests,
since states generally have a group of Business and Professional Codes (B&P) that defines and
regulates professional conduct expected by businesses.  These regulations are state driven and will
vary from state to state and practitioners should check with local counsel to determine their state
specific requirements.  However, most professional conduct regulations encompass similar principles.
As an example, in the state of California one of their regulations concerning physician prescribing is
as follows:

                Repeated acts of clearly excessive prescribing or  administering
of drugs or treatment, repeated acts of clearly excessive use of
diagnostic procedures, or repeated acts of clearly excessive use of
diagnostic or treatment facilities as determined by the standard of
the community of licensees is unprofessional conduct for a
physician and surgeon, dentist, podiatrist, psychologist, physical
therapist, chiropractor, or optometrist.  Any person who engages
in repeated acts of clearly excessive prescribing or administering
of drugs or treatment is guilty of a misdemeanor and shall be
punished by a fine of not less than one hundred dollars ($100) nor
more than six hundred dollars ($600), or by imprisonment for a
term of not less than 60 days nor more than 180 days, or by both
the fine and imprisonment.  (California B&P section 725)
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 I. Recommendations for Laboratory Testing

1. Practitioners should always conduct a proper review of symptoms that will support
any testing;

2. Never send in a diagnostic code (ICD-9) to justify the ordering of laboratory tests
unless that code can be substantiated with proper chart documentation.

3. Never send in an insurance claim for office visits with CPT codes that cannot be
substantiated and always ensure that proper documentation of any substantiation is in
place. Practitioners should be scrupulous in avoiding Insurance Fraud, or even the
appearance of Insurance Fraud.

4. Never prescribe a medication that the patient will receive and the pharmacy will bill to
an insurance company unless the rationale for the treatment can be substantiated and
proper documentation of that substantiation is in place.

 
E. Interpretation of Laboratory Results

If there is an area in which the practice of hormone replacement therapy is most unique, and also
the most open to a Medical Board’s scrutiny, it is the manner in which hormone level results are
interpreted.  The practice of medicine is being replaced by a financially calculating industry that
decides treatment based upon numerical results.  These results do not take into consideration the
clinical acumen of the practice of medicine that a physician has developed over the years of his/her
practice.

Mainstream medicine deals with dichotomic treatment practices on a daily basis. What is the
laboratory test for depression, anxiety, bipolar disorder, and other medical conditions that fail to be
quantified by a numerical test?  In such cases, it becomes the medical judgment of the physician to
treat a patient with medication in the absence of a measurable basis.

The use of "natural" thyroid in patients whose TSH levels for example are not yet over 5.5
has stimulated controversial cases where the treating physician has been dragged into court to explain
why a thyroid supplement was administered to a patient who is not yet sick? Several, often recent,
studies have now been published that show that levels of TSH within the reference range, between 2
and 5.5, in certain categories of patients have been reported to be associated with pathological
abnormalities and even diseases. It is therefore to no surprise that the American Association of
Clinical Endocrinologists has therefore narrowed in 2002 the serum TSH reference range to 0.3-3.0
mIU/L, lowering the upper reference end to 3.  The National Academy of Clinical Biochemistry, the
world’s most respectful organisation for editing guidelines on laboratory test interpretation,  reduced
the upper end of the reference range from 5.5 to 4.1 mIU per liter in 2003.  The latter group also stated
that “more than 95% of healthy, euthyroid subjects have a serum TSH between 0.4 - 2.5 mIU per liter"
and that “patients with a serum TSH above 2.5 mIU per liter, when confirmed by repeat TSH
measurement made after three to four weeks, may be in the early stages of thyroid failure, especially if
thyroid peroxidase antibodies are detected.”  In 2003, the consensus panel (Endocrine Society,
American Association of Clinical Endocrinologists, and American Thyroid Association)
recommended a target TSH range of 1.0 to 1.5 mIU per liter in patients already receiving thyroxine
therapy.

The concept of Interventional Endocrinology acknowledges the fact that not everyone
experiences symptoms of deficiency – relative or absolute - at the same levels. Therefore, taking a
comprehensive medical history and physical can act to substantiate the application of
replacement/supplementation protocols, in accordance with accepted standards of care.  Clear
documentation in this regard helps support the physician’s approach in treating the patient.
 

F. Physical Examination
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A “good faith” physical examination is one of the requirements of having personal knowledge
of the medical status of an individual patient.  Normally, this includes the standard – hands-on,
examination of all systems: HEENT, Cardiovascular, Pulmonary, Gastric, Genitalia, Musculoskeletal
and Neurological.  This also should include the Vital Signs; Weight, Height, Blood Pressure, Pulse
and Respirations.

Additional testing, where appropriate, based upon history and the initial “standard” physical
examination might include but are not limited to the following: EKG, Chest x-ray, Ultra-fast CT, Bone
Density, and referral for GI assessment.

 

 I. Recommendation for the Physical Examination
1. Before dispensing any prescription medication, a complete Physical Examination

should be performed in accord with applicable laws.  If indicated perform additional
tests to address any suspicious physical findings.

G. Treatment protocols
Treatment protocols should be based upon credible scientific literature and currently accepted

practice. . The hormone therapy consensuses of the International Hormone Society that are heavily
referenced may serve as a model (visit www.intlhormonesociety.org for details).

H. Prescriptions
To dispense controlled substances, a professional must know the requirements for a valid

prescription.  A prescription is an order for medication that is dispensed to or for an ultimate user.  A
prescription for a controlled substance must be dated and signed on the date when issued.  The
practitioner is responsible for making sure that the prescription conforms in all essential respects to
both federal and state laws and regulations.

A prescription order for a controlled substance may be issued only by a physician, dentist,
podiatrist, veterinarian, mid-level practitioner or other registered practitioner who is: (1) authorized to
prescribe controlled substances by the jurisdiction in which he/she is licensed to practice; and (2)
Registered with DEA or exempted from registration (i.e., Public Health Service and Bureau of Prison
physicians).

Federal regulations (21 CFR 1306.04(a)) related to prescribing contain two key operational
phrases, italicized below:

(a) A prescription for a controlled substance to be effective
must be issued for a legitimate medical purpose by an individual
practitioner acting in the usual course of his professional practice.
The responsibility for the proper prescribing and dispensing of
controlled substances is upon the prescribing practitioner, but a
corresponding responsibility rests with the pharmacist who fills the
prescription. An order purporting to be a prescription issued not in the
usual course of professional treatment or in legitimate and authorized
research is not a prescription within the meaning and intent of section
309 of the Act and the person knowingly filling such a purported
prescription, as well as the person issuing it, shall be subject to the
penalties provided for violations of the provisions of law relating to
controlled substances.

 
 I. Recommendation for Writing Prescriptions
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Generally, a prescription must include the patient’s full name and address, and the practitioner’s
name, address, and registration number.  The prescription must also include the drug name, strength,
dosage form, quantity prescribed, directions for use, and number of refills.  Where an oral prescription
is not permitted, a prescription must be written in ink or indelible pencil or typewritten and must be
manually signed by the practitioner.  The practitioner is responsible for making sure that the
prescription conforms to federal and all applicable state laws and regulations.

I. The Office Sale and Dispensing of Medications
Although there are general guidelines set forth by the Federal government [21 CFR

1306.04(b): “A prescription may not be issued in order for an individual practitioner to obtain
controlled substances for supplying the individual practitioner for the purpose of general dispensing to
patients.”], the ability of physicians to distribute medications of all classifications from their offices is
regulated by each state.  Therefore, it is imperative that physicians review their own state’s regulatory
laws and guidelines.  While state regulations will vary, record keeping and proper labeling of
dispensed medications are central to most states’ regulatory scheme.  As an example, California
mandates the following requiring physician dispensing:

A legally licensed Medical practitioner is in breach of this
section of code if they: Fail to keep complete and accurate records of
purchases and disposals of substances listed in the California Uniform
Controlled Substances Act (Division 10 (commencing with Section
11000) of the Health and Safety Code) or controlled substances
scheduled in the federal Comprehensive Drug Abuse Prevention and
Control Act of 1970 (21 U.S.C.  Sec. 801 et seq.), or pursuant to the
federal Comprehensive Drug Abuse Prevention and Control Act of
1970. A physician and surgeon shall keep records of his or her
purchases and disposals of these controlled substances or dangerous
drugs, including the date of purchase, the date and records of the sale
or disposal of the drugs by the physician and surgeon, the name and
address of the person receiving the drugs, and the reason for the
disposal or the dispensing of the drugs to the person, and shall
otherwise comply with all state recordkeeping requirements for
controlled substances.

 
 In the government’s attempt to prevent the illegal sale and distribution of medications classified as
Schedule III, laws have been enacted to make it mandatory to provide additional information about the
prescriber (physician) and recipient (patient).  This information is computerized and can be used to
monitor both physicians and patients in terms of the number and quantity of medication that is
prescribed over time.
 
Schedule III is added to the CURES requirement: As of January 1, 2005, all pharmacies
have begun submitting Schedule III prescription information to the Controlled Utilization Review and
Evaluation System (CURES) program. The CURES program compiles prescription data in a statewide
database to assist state law enforcement and regulatory agencies in their efforts to reduce prescription
drug diversion.   This was apparently precipitated by the highly publicized prosecutions related to
BALCO and allegations of athletic Steroid Abuse. This obviously impacts the sale and distribution of
Testosterone and related hormones of treatment.  
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Prior to this change, pharmacies were required to electronically transmit only Schedule II prescription
information to the CURES program. New legislation, Senate Bill 151 (Burton, Chapter 406, Statutes
of 2003), requires the same information be transmitted for Schedule III prescriptions. 

In addition to requiring submission of Schedule III prescription information, the bill required
prescribers dispensing these drugs to submit prescription information to the CURES program
beginning on July 1, 2004.  Physicians “dispensing” from the office must comply with the mandated
regulatory filings at the same level as a pharmacy.

In order to comply with the reporting regulations, pharmacies and dispensing prescribers must
submit the following information for each scheduled II and III prescription filled:

• Full name, address, gender, and date of birth of the patient;
• Prescriber’s category of licensure, license number, and federal controlled substance

registration number;
• Pharmacy prescription number, license number, and federal controlled substance registration

number;
• NDC (National Drug Code) number of the controlled substance dispensed;
• Quantity of the controlled substance dispensed;
• ICD-9 (diagnosis code), if available;
• Date of issue of the prescription; and
• Date of dispensing of the prescription.

 I. Recommendation for the Office Sale and Dispensing of Medication:
 

1. All states have specific requirements for the dispensing of medication.  Practitioners are urged
to learn about their own states requirements for dispensing all medications from the applicable
state board(s).

2. In accordance with federal law, prescriptions for a controlled substance must affix to the
container a label showing the pharmacy name and address, the serial number of the
prescription, date of initial dispensing, the name of the patient, the name of the prescribing
practitioner, and directions for use and cautionary statements, if any, contained on the
prescription as required by law.  FDA regulations require that the label of any drug listed as a
“controlled substance” in Schedule II, III, or IV of the Controlled Substances Act must, when
dispensed to or for a patient, contain the following warning: CAUTION: Federal law
prohibits the transfer of this drug to any person other than the patient for whom it was
prescribed.

3. In many cases state law is more stringent than federal law, and must be complied with in
addition to federal law.  Professionals dispensing controlled substances should make sure they
understand their state and federal controlled substance regulations.

J. Self-Prescribing by Physicians
1. Although there isn’t a legal statute that specifically states that a physician cannot write a

prescription for personal use, there are a number of Medical Board actions against physicians
for the self-dispensing of narcotics and medication of abuse where the stated physician(s) lost
their license to practice medicine.

K. Internet Pharmacies
The DEA has provided the following information on its Web Site
(http://www.deadiversion.usdoj.gov/faq/internetpurch.htm):
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“Federal law requires that ‘A prescription for a controlled substance to be effective must be issued for
a legitimate medical purpose by an individual practitioner acting in the usual course of his professional
practice’ (21 CFR 1306.04(a)). Every state separately imposes the same requirement under its laws.
Under Federal and state law, for a doctor to be acting in the usual course of professional practice, there
must be a bona fide doctor/ patient relationship.

For purposes of state law, many state authorities, with the endorsement of medical societies, consider
the existence of the following four elements as an indication that a legitimate doctor/patient
relationship has been established:

• A patient has a medical complaint;

• A medical history has been taken;

• A physical examination has been performed; and

• Some logical connection exists between the medical complaint, the medical history, the
physical examination and the drug prescribed.

 “A patient completing a questionnaire that is then reviewed by a physician hired by or working on
behalf of an Internet pharmacy does not establish a doctor/patient relationship.  A consumer can more
easily provide false information in a questionnaire than in a face-to-face meeting with the physician.  It
is illegal to receive a prescription for a controlled substance without the establishment of a legitimate
doctor/patient relationship, and it is unlikely for such a relationship to be formed through Internet
correspondence alone. However, this is not intended to limit the ability of practitioners to engage in
telemedicine. For purposes of this guidance document, telemedicine refers to the provision of health
care using telecommunication networks to transmit and receive information including voice
communications, images and patient records.
“Some Internet sites recommend to the patient that they not take a new drug before they have a
complete physical performed by a doctor. These sites then ask the patient to waive the requirement for
a physical and to agree to have a physical examination before taking the drug they purchase via the
Internet.  The physical examination does not take the place of establishing a doctor/patient
relationship.  The physical exam should take place before the prescription is written. These types of
activities by Internet pharmacies can subject the operators of the Internet site and any pharmacies or
doctors who participate in the activity to criminal, civil, or administrative actions.  For DEA
registrants, administrative action may include the loss of their DEA registration.  Additionally,
providing false material information to obtain controlled substances could be considered obtaining a
controlled substance by fraud and deceit, which is subject to Federal and State penalties.”

L. Delivery of a Controlled Substance or Drug Product Containing Listed Chemicals
to Persons in Another Country

Controlled substances that are dispensed pursuant to a legitimate prescription may not be delivered or
shipped to individuals in another country without proper authorization.  Any such delivery or shipment
is an export under the CSA, and cannot be conducted unless the person sending the controlled
substances:

1. Has registered with DEA as an “exporter” (see 21 CFR 1301); and
2. Has obtained the necessary permits(s), or submitted the necessary declaration(s) for export

as outlined in 21 CFR 1312.

M. Compounding Pharmacy
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Compounding by pharmacists has been a foundational aspect of the practice of pharmacy.
While today the majority of prescription medication is mass-produced by pharmaceutical companies,
many patients require custom-made preparations that are prescribed by their physician and
compounded by a trained pharmacist.  These custom-prepared prescription medications must originate
from a physician’s order and be specifically written to meet that individual patients need.  Federal and
state laws prohibit the compounding of medication that is not pursuant to a doctor’s order.

Compounding pharmacies are strictly regulated by regulations from state boards of pharmacy.
However, there have been many efforts recently to allow federal oversight of this practice.  Recent
legislation has been drafted that would usurp long-established state practices, concerning
compounding, and turn the oversight over to the FDA.

Despite this pending legislation, courts have repeatedly upheld pharmacists’ rights to compound
despite repeated attempts by the FDA to challenge the activity.  In May 2006, a U.S. District court
judge ruled that the compounding of ingredients to create a customized medication in accordance with
a valid prescription does not create a new drug subject to the FDA’s approval process (see Medical
Center Pharmacy et al. v. Gonzales et al.).  Additionally, the U.S. Supreme Court has held as
unconstitutional FDA’s repeated attempts to regulate pharmacist compounding.

 I. Recommendation for the use of a Compounding Pharmacy

The use of customized prescription medications must originate from a physician’s order and
be specifically written to meet an individual patient’s need (i.e., a commercially available product
would not meet the patient’s need) and be compounded by a trained licensed pharmacist.

With regard to the availability of Human Growth Hormone (HGH) from compounding
pharmacies, as of this writing there is no FDA-approved compounded HGH product, only
manufactured products.

N. Appropriate Patient Monitoring
Although there are generally no state or federal guidelines for mandatory monitoring of patients
receiving Testosterone or Growth Hormone, there is an implied responsibility that would follow the
“Standards of treatment” for your specific medical community.

O.  Off-Label Prescription Drug Prescribing
It is important for all practitioners to understand the legal basis and ability to prescribe drugs for “off-
label” uses, and to adhere to all applicable limitations.

An “off-label” use of a drug or a device is simply a use for a condition or in a manner not appearing on
the FDA approved label.1  The American Medical Association reported in 1995 that approximately
half of all prescriptions were written for “off-label” uses. Moreover, the General Accounting Office
(GAO) has testified that 90 percent of cancer drug use, 80 percent of pediatric use, and 80-90 percent
of drugs used to treat rare diseases are prescribed “off-label.”2  Perhaps the best known example is

                                                
1 James M. Beck & Elizabeth D. Azari, FDA, Off-Label Use, and Informed Consent: Debunking Myths and
Misconceptions, 53 FOOD & DRUG L.J. 71, 71 n.2, (1998). A recent FDA presentation defined off-label drugs
as medicines “use[d] for indication[s], dosage form[s], population[s] or other use parameter[s] not mentioned in
the approved labeling.” Janet Woodcock, Lecture to Drug Information Association, A Shift in the Regulatory
Approach, (June 23, 1997), at www.fda.gov/cder/present/diamontreal/regappr/sld001.htm.
2 Final Report on the Activities of the House Comm. on Government and Oversight, 104th Cong. 2d Sess. 104 H.
REP. 874 (Section 2), (January 2, 1997) at 114.
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aspirin. For years, physicians prescribed aspirin to reduce the risk of heart attacks.  However, the FDA
did not approve such usage until 1998.  While some “off-label” therapies are widely accepted, and
doctors could be accused of malpractice if they did not prescribe the drug, others are dangerous and
are not an appropriate part of medical care.3

The FDA and various court decisions have recognized that “off-label” prescribing is a legitimate part
of the practice of medicine.  The FDA’s policy on “off-label” prescribing states that “a physician may,
as part of the practice of medicine lawfully prescribe a different dosage for his patient, or may
otherwise vary the conditions of use from those approved in the package insert.”  This policy was
affirmed by the FDA’s Policy office by William B. Schultz, Deputy Commissioner for Policy in the
FDA in 1996.4

“Off-label” Prescribing of Human Growth Hormone
The federal hGH statute criminalizes whoever knowingly distributes, or possesses with intent to
distribute, human growth hormone for any use in humans other than the treatment of a disease or other
recognized medical condition where such use has been authorized by the Secretary of Health and
Human Services, and pursuant to the order of a physician [21 U.S.C. § 333(e)].  Growth hormone
cannot be prescribed or dispensed for non-medical purposes.  Since the natural aging process is neither
a disease nor any other recognized medical condition, “anti-aging therapy” or “reversing the aging
clock” is absolutely not a valid basis upon which to distribute hGH.  Of course, “bodybuilding” is not
a valid basis nor is improving athletic performance.

The Secretary of Health and Human Services (i.e., the Food and Drug Administration)
authorizes the uses for which prescription drugs may be marketed.  Pharmaceutical companies can be
– and have been – sanctioned by the FDA for marketing products for “unapproved” uses.  As
previously described, in the case of most pharmaceuticals, the uses for which practitioners may
prescribe or dispense FDA-approved drugs include “off label” uses.

The FDA has taken the language of the federal hGH statute to mean that all prescribing of
hGH must be “on label” (i.e., for an “authorized use”).  Although the treatment of adult growth
hormone deficiency is an authorized use of hGH and it is therefore clear that a legitimate prescription
for hGH replacement therapy is lawful, controversy continues.  There is not yet a consensus among the
medical community as to what constitutes a “deficiency” of growth hormone in an adult.  Further,
controversy has arisen over how to diagnose such a deficiency.  For example, some staunch critics of
growth hormone replacement therapy have opined that an arginine stimulation test must be
administered in order to properly diagnose adult growth hormone deficiency.  They point to the
language on the package inserts of some commercially available brands of hGH recommending
arginine stimulation tests and claim that said language makes this specific test mandatory in order to
comply with the statute and avoid the commission of a federal felony.  Such an interpretation of the
law means that the package insert dictates to a physician not only the approved uses for the product,
but in the case of growth hormone deficiency, how the diagnosis should be made.  The “no off-label”
interpretation held by FDA means that prescribing hGH for an authorized use such as legitimate adult
growth hormone deficiency would be lawful, but prescribing for anything other than authorized uses –
even to treat serious diseases where research indicates that hGH would be beneficial – would not.
While a literal reading of the statute may support this interpretation, it is improbable that Congress
ever intended to suppress the development and application of medical uses of HGH to treat disease.
The FDA’s interpretation of the law places greater limitations on HGH prescribing than exist for
                                                
3 Steven R. Salbu, Off-Label Use, Prescription, and Marketing of FDA-Approved Drugs: An Assessment of
Legislative and Regulatory Policy, 51 FLA. L. REV. 181, 202 n.130.
4  William B. Schultz, Deputy Commissioner for Policy Food and Drug Administration, Department of Health
and Human Services, Before the Committee on Labor and Human Resources, United States Senate, February 22,
1996.
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controlled substances such as morphine and opiates, which may be prescribed for any legitimate
medical purpose.  Nothing in the legislative history proves that Congress ever intended that.  In fact,
this interpretation of the law seems completely at odds with the intent of Congress to treat anabolic
steroids more harshly than HGH, not the other way around.  Ultimately, legislative or judicial
clarification of these issues may be required.  Meanwhile, practitioners are urged to adhere to the
strictest standards of the law.

The therapeutic value of HGH was validated by a study conducted in Stockholm, Sweden.
Data concerning visits to the doctor, number of days in hospital, and amount of sick leave were
obtained from patients included in KIMS (Pharmacia International Metabolic Database), a large
pharmacoepidemiological survey of hypopituitary adults with GHD, for 6 months before GH
treatment and for 6-12 months after the start of treatment. Assistance required with normal daily
activities was recorded at baseline and after 12 months of GH therapy. Quality of life (QoL) (assessed
using a disease-specific questionnaire, QoL-Assessment of GHD in Adults) and satisfaction with
physical activity during leisure time were also assessed. For the total group (n = 304), visits to the
doctor, number of days in hospital, and amount of sick leave decreased significantly (P < 0.05) after
12 months of GH therapy. Patients also needed less assistance with daily activities, although this was
significant (P < 0.01) only for the men. QoL improved after 12 months of GH treatment (P < 0.001),
and both the amount of physical activity and the patients' satisfaction with their level of physical
activity improved after 12 months (P < 0.001). In conclusion, GH replacement therapy, in previously
untreated adults with GHD, produces significant decreases in the use of healthcare resources, which
are correlated with improvements in QoL.   [Hernberg-Stahl E, Luger A, Abs R, Bengtsson BA, Feldt-
Rasmussen U, Wilton P, Westberg B, Monson JP; KIMS International Board., KIMS Study Group.
Pharmacia International Metabolic Database, "Healthcare consumption decreases in parallel with
improvements in quality of life during GH replacement in hypopituitary adults with GH deficiency," J
Clin Endocrinol Metab. 2001 Nov;86(11):5277-81]

P.  Insurance
Medical liability insurance carriers have recently formed a new medical specialty division for the anti-
aging healthcare practitioner. Their position on underwriting coverage for hormones focuses on these
specific areas: hands on training combined with your level of experience, FDA approval, and HRT
must be performed by a licensed physician, NP, PA or RN. Underwriting makes a decision on whether
or not to cover your specific situation. You are covered unless the procedure is specifically excluded.

Several new carriers have entered this market. Their names and contact information are available
online at www.worldhealth.net.

Q. Conclusion
In addition to allowing doctors to prescribe approved drugs (other than human growth hormone) for
“off-label” uses, the FDA has never sought to restrict the ability of third-parties to publish and
disseminate scientific information about “off-label” uses.  The FDA has repeatedly recognized the
importance of “open dissemination of scientific and medical information regarding these treatments.”5

The FDA has, however, traditionally viewed manufacturer dissemination of such materials as
promotion that constitutes advertising and thus violates the FD&C Act.6  FDA regulation in this area
has focused on “determining whether an industry-supported activity is independent and not generally
subject to regulation,” as opposed to manufacturer-supported and therefore regulated.7  It is in
providing guidance on this issue that the FDA’s policies have changed most dramatically in recent
years, particularly in response to First Amendment criticisms.
                                                
5 WLF v. Friedman, 13 F. Supp. 2d at 56.
6 Final Guidance on Industry-Supported Scientific and Educational Activities , 62 Fed. Reg. at 64,076.
7 Id.
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Disclaimer

This White Paper is intended to articulate the general policy positions of The American Academy of Anti-Aging Medicine
(A4M), its numerous worldwide affiliated scientific and medical societies, and befriended organizations, to provide general
information to practitioners and the public, and is not intended to provide specific regulatory or legal advice at either the state
or federal level.  As state laws vary widely, readers should consult their own legal counsel for guidance in meeting both state
and federal requirements in their specific medical practice.  In no event shall A4M, its parents, subsidiaries, affiliates and
their respective members, directors, officers, employees, stockholders and agents be liable to you or any other entity for any
and all damages including but not limited to direct, compensatory, indirect, incidental, consequential, special, exemplary or
punitive damages (including, without limitation, damages for loss of profits, business interruption, loss of information and
loss of business opportunities) arising out of or relating to (1) the use of or inability to use the above information, or (2)
reliance on the content of this white paper; or (3) errors, inaccuracies, omissions, contained within the above materials; or (4)
the satisfaction of any government regulation requiring disclosure of information on prescription or "off-label" drug products
with regard to the information contained within this white paper.  Because some jurisdictions may not permit each of these
disclaimers and limitations, the above limitation may not apply to you.  A4M and its parents, subsidiaries, affiliates and their
respective members, directors, officers, employees, stockholders and agents further do not warrant the accuracy or
completeness of the information, text, links or other items contained within this White Paper.  A4M may make changes to
this White Paper at any time without notice; however, A4M makes no commitment to update this White Paper.
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TOPICS OF DISCUSSION

GH TREATMENT’S INFLUENCE ON GH ENDOGENOUS SECRETION: normally no adverse
influence when used at physiological doses

Normal doses of GH do not change the endogenous GH secretion

1. Wu RH, St Louis Y, DiMartino-Nardi J, Wesoly S, Sobel EH, Sherman B, Saenger P. Preservation
of physiological growth hormone (GH) secretion in idiopathic short stature after recombinant GH
therapy. J Clin Endocrinol Metab. 1990 Jun;70(6):1612-5 (data show that exogenous GH
therapy does not interfere with the maintenance of endogenous pulsatile secretion of GH: pre-
and (48 hours after stopping) posttreatment GH secretory profiles were comparable with respect
to the number of peaks, mean concentrations, peak amplitude, and secretory rate, even after 12
months of GH treatment)

Pharmacological doses of GH mildly and temporarily reduce the GH-response to GRF in
healthy and diabetics with insulin secretion, but does not influence it in diabetics without
insulin secretion

2. Wurzburger MI, Prelevic GM, Sonksen PH, Balint-Peric LA, Wheeler M. The effect of recombinant
human growth hormone on regulation of growth hormone secretion and blood glucose in insulin-
dependent diabetes. J Clin Endocrinol Metab. 1993 Jul;77(1):267-72 (The response of GH to
GRF in diabetics without residual beta-cell activity (C peptide negative) was almost unchanged
after 7 days of high dose 4 IU/day of GH treatment, whereas it became lowered in diabetics with
endogenous pancreatic beta-cell activity (C peptide positive) and controls)

EXERCISE AS AN ALTERNATIVE TO GH TREATMENT

Claim: It is enough to let elderly patients regularly exercise to increase their IGF-1 back to youthful
levels, GH therapy is not necessary for them.

Fact: Exercise does generally not significantly increase GH and IGF-1 in elderly persons, and certainly
not to youthful levels.

Arguments contra GH therapy

Exercise may increase GH, but more rarely IGF-1 levels, in young adults persons to satisfying
levels
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2. Nemet D, Connolly PH, Pontello-Pescatello AM, Rose-Gottron C, Larson JK, Galassetti P,
Cooper DM. Negative energy balance plays a major role in the IGF-I response to exercise
training. J Appl Physiol. 2004 Jan;96(1):276-82

Exercise causes a significant GH response in elderly men, but not in elderly women (>70 yr)
3. Hakkinen K, Pakarinen A, Kraemer WJ, Newton RU, Alen M. Basal concentrations and acute

responses of serum hormones and strength development during heavy resistance training in
middle-aged and elderly men and women. J Gerontol A Biol Sci Med Sci. 2000 Feb;55(2):B95-
105

Twice a week heavy exercise for 24 weeks in elderly men and women causes a significant GH
response, but less than in young men
4. Hakkinen K, Pakarinen A, Hannonen P, Hakkinen A, Airaksinen O, Valkeinen H, Alen M. Effects

of strength training on muscle strength, cross-sectional area, maximal electromyographic
activity, and serum hormones in premenopausal women with fibromyalgia. J Rheumatol. 2002
Jun;29(6):1287-95
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Conclusion: Only heavy (unhealthy?) exercise acutely increases GH secretion in some studies with
elderly persons, but not as much as in young people and it does not increase GH metabolic activity,
reflected by serum IGF-1.

Arguments pro GH therapy: Exercise alone does not really help to correct low GH and IGF-1 levels
in elderly persons who are usually the ones who need most Gh supplementation

No significant (0 to + 3 %) GH response to exercise in elderly persons
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GH TREATMENT AND MUSCLE STRENGTH

Claim: GH treatment does not increase muscle strength in adults, so it is not useful for them.
Fact: GH treatment has been reported to help elderly adults increase their muscle strength.

Welle S, Thornton C, Statt M, McHenry B.Growth hormone increases muscle mass and strength but
does not rejuvenate myofibrillar protein synthesis in healthy subjects over 60 years old. J Clin
Endocrinol Metab  1996 Sep;81(9):3239-43
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GH TREATMENT AND FUNCTIONAL CAPACITIES

Claim: GH treatment does not increase functional capacities.
Fact:  It does: breathing capacity in patients with chronic bronchitis for example.

1. Pape GS, Friedman M, Underwood LE, Clemmons DR. The effect of growth hormone on weight
gain and pulmonary function in patients with chronic obstructive lung disease. Chest. 1991
Jun;99(6):1495-500

GH TREATMENT AND METABOLIC RATE

Claim: GH treatment does not increase resting metabolic rate.
Fact: On the contrary, it does.

An association between GH production and resting metabolic rate has been found, at least in
young adults

1. Jorgensen JO, Vahl N, Dall R, Christiansen JS. Resting metabolic rate in healthy adults: relation
to growth hormone status and leptin levels. Metabolism. 1998 Sep;47(9):1134-9 (“in the young
subgroup, GH production rate was a positive determinant of resting metabolic rate/lean body
mass”)

2. Medical Department M (Endocrinology and Diabetes), Aarhus University Hospital, Denmark.

GH therapy increases resting metabolic rate
3. Snel YE, Doerga ME, Brummer RJ, Zelissen PM, Zonderland ML, Koppeschaar HP. Resting

metabolic rate, body composition and related hormonal parameters in growth hormone-deficient
adults before and after growth hormone replacement therapy. Eur J Endocrinol. 1995
Oct;133(4):445-50

GH TREATMENT AND ADVERSE EFFECTS

Claim: GH treatment has substantial adverse effects such as edema, etc.
Fact: Substantial adverse effects only appear at overdoses such as is the case for any other medical

treatment, it is sufficient to reduce the dose to avoid them.

1. Wuster C, Melchinger U, Eversmann T, Hensen J, Kann P, von zur Muhlen A, Ranke MB, Schmeil
H, Steinkamp H, Tuschy U. Reduced incidence of side-effects of growth hormone substitution in
404 patients with hypophyseal insufficiency. Results of a multicenter indications Study. Med
Klin. 1998 Oct 15;93(10):585-91

2. Amato G, Izzo G, La Montagna G, Bellastella A. Low dose recombinant human growth hormone
normalizes bone metabolism and cortical bone density and improves trabecular bone density in
growth hormone deficient adults without causing adverse effects. Clin Endocrinol (Oxf). 1996
Jul;45(1):27-32 (no adverse effects with doses of 10µg/kg/day or a mean of 500-800 µg /day)

3. Chihara K, Koledova E, Shimatsu A, Kato Y, Kohno H, Tanaka T, Teramoto A, Bates PC,
Attanasio AF. An individualized GH dose regimen for long-term GH treatment in Japanese
patients with adult GH deficiency. Eur J Endocrinol. 2005 Jul;153(1):57-65 (“The incidence of
oedema and cases with high IGF-I level were less frequent under the IGF-I controlled regimen
compared with those during the fixed-dose titration method”)
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GH TREATMENT AND THE DIABETES CONTROVERSY

Suspicion: Can GH at physiological doses cause diabetes?
Facts:  GH’s role is to prevent hypoglycaemia by elevating the low serum glucose levels of GH

deficient subjects back to normal.  It does not at physiological doses cause diabetes.

Arguments contra GH use

GH is a hyperglycemic hormone
1. Ward PS, Savage DC. Growth hormone responses to sleep, insulin hypoglycaemia and arginine

infusion. Horm Res. 1985;22(1-2):7-11

Treatment of GH-deficient children: higher incidence of diabetes
2. Cutfield WS, Wilton P, Bennmarker H, Albertsson-Wikland K, Chatelain P, Ranke MB, Price DA .

Incidence of diabetes mellitus and impaired glucose tolerance in children and adolescents
receiving growth-hormone treatment. : Lancet. 2000 Feb 19;355(9204):610-3 (“GH treatment did
not affect the incidence of type 1 diabetes mellitus in any age group. … the higher than
expected incidence of type 2 diabetes mellitus with GH treatment may be an acceleration of the
disorder in predisposed individuals. Type 2 diabetes did not resolve after GH therapy was
stopped.”; critics: very high GH doses are used in children; no increased incidence of type 2
diabetes has been seen in adults taking GH)

Serum GH levels are higher in diabetes patients (critics: yes, two times higher serum GH, but -50%
low er serum IGF-1, which reflects GH activity; insulin treatment of diabetes significantly increases
serum IGF-1 and lower GH)
3. Shishko PI, Sadykova RE, Kovalev PA, Goncharov BV.  Insulin-like growth factor I in patients with

newly detected insulin-dependent diabetes mellitus. Probl Endokrinol (Mosk). 1992 Jan-
Feb;38(1):17-9

Acromegaly is associated with an increased incidence of diabetes
4. Mercado M, Espinosa de los Monteros AL, Sosa E, Cheng S, Mendoza V, Hernandez I, Sandoval

C, Guinto G, Molina M. Clinical-biochemical correlations in acromegaly at diagnosis and the real
prevalence of biochemically discordant disease. Horm Res. 2004;62(6):293-9.

5. Mestron A, Webb SM, Astorga R, Benito P, Catala M, Gaztambide S, Gomez JM, Halperin I,
Lucas-Morante T, Moreno B, Obiols G, de Pablos P, Paramo C, Pico A, Torres E, Varela C,
Vazquez JA, Zamora J, Albareda M, Gilabert M. Epidemiology, clinical characteristics, outcome,
morbidity and mortality in acromegaly based on the Spanish Acromegaly Registry (Registro
Espanol de Acromegalia, REA). Eur J Endocrinol. 2004 Oct;151(4):439-46

6. Fukuda I, Hizuka N, Murakami Y, Itoh E, Yasumoto K, Sata A, Takano K. Clinical features and
therapeutic outcomes of 65 patients with acromegaly at Tokyo Women's Medical University.
Intern Med. 2001 Oct;40(10):987-92

Arguments pro GH use:

Insulin secretion: the tonic secretion of insulin from the beta-cells depends on IGF-1
7. Kulkarni RN, Holzenberger M, Shih DQ, Ozcan U, Stoffel M, Magnuson MA, Kahn CR.   Beta-cell-

specific deletion of the Igf1 receptor leads to hyperinsulinemia and glucose intolerance but does
not alter beta-cell mass. Nat Genet. 2002 May;31(1):111-5

GH is an anti-hypoglycemic hormone: it neutralizes hypoglycaemia
8. Ward PS, Savage DC. Growth hormone responses to sleep, insulin hypoglycaemia and arginine

infusion. Horm Res. 1985;22(1-2):7-11
9. West TE, Sonksen PH. Is the growth-hormone response to insulin due to hypoglycaemia,

hyperinsulinaemia or a fall in plasma free fatty acids? Clin Endocrinol (Oxf). 1977 Oct;7(4):283-8
(hypoglycaemia per se was the important stimulus to GH secretion and not hyperinsulinaemia or
a lowering of plasma free fatty acids)

10. Khaleeli A, Perumainar M, Spedding AV, Teale JD, Marks V. Treatment of tumour-induced
hypoglycaemia with human growth hormone. J R Soc Med. 1992 May;85(5):303



41

IGF-1 therapy  has insulin-like effects: it reduces glycemia and serum insulin in controls and
type 2 diabetic patients
11. Moses AC, Young SC, Morrow LA, O'Brien M, Clemmons DR. Recombinant human insulin-like

growth factor I increases insulin sensitivity and improves glycemic control in type II diabetes.
Diabetes. 1996 Jan;45(1):91-100

Diabetes: the association with lower GH and/or IGF-1 levels
12. Nam SY, Kim KR, Cha BS, Song YD, Lim SK, Lee HC, Huh KB. Low-dose growth hormone

treatment combined with diet restriction decreases insulin resistance by reducing visceral fat
and increasing muscle mass in obese type 2 diabetic patients. Int J Obes Relat Metab Disord.
2001 Aug;25(8):1101-7

Diabetes patients have high GH, but low IGF-1, marker of GH metabolic activity: a lower IGF-1 in
insulin-dependent diabetes pubers is associated with a higher serum glycosylated hemoglobine
HbA1C)

13. Clayton KL, Holly JM, Carlsson LM, Jones J, Cheetham TD, Taylor AM, Dunger DB. Loss of the
normal relationships between growth hormone, growth hormone-binding protein and insulin-like
growth factor-I in adolescents with insulin-dependent diabetes mellitus. Clin Endocrinol (Oxf).
1994 Oct;41(4):517-24

Acromegaly: GH production in acromegaly is 10 to 100 times the normal production; 10 to 300
times the doses used in GH therapy. The pituitary GH-secreting tumor in the sella turcica crushes
down the production of other pituitary hormones such as ACTH, LH, FSH, TSH, creating a
polyhormonal deficit: hypothyroidism, hypogonadism, hypocorticism, .., endocrine conditions that
increase the risk of glucose intolerance and diabetes. These conditions are not found in corrective GH
treatment of GH deficiency.
14. van den Berg G, Frolich M, Veldhuis JD, Roelfsema F. Growth hormone secretion in recently

operated acromegalic patients. J Clin Endocrinol Metab. 1994 Dec;79(6):1706-15 (“Patients with
active acromegaly …secretion rate per 24 h was 25 times greater in female acromegalics and
100 times greater in male acromegalics than that in the controls”)

15. Lamberton RP, Jackson IM. Investigation of hypothalamic-pituitary disease. J Clin Endocrinol
Metab. 1983 Nov;12(3):509-34 (“The possibility of deficiencies of the other pituitary hormones
should then be addressed in patients with secretory tumours. In patients with large
macroadenomas pituitary hormone deficiencies are almost invariable with GH and FSH/LH
being the most commonly affected, followed by TSH and ACTH in that order. Basal thyroid
function tests, serum oestradiol or testosterone, and basal gonodotrophins should be routinely
obtained in patients with macroadenomas. Additionally, the integrity of the pituitary-adrenal axis
should be determined and an overnight water deprivation test for assessment of
neurohypophyseal function is also recommended.”)

16. Snyder PJ, Bigdeli H, Gardner DF, Mihailovic V, Rudenstein RS, Sterling FH, Utiger RD. Gonadal
function in fifty men with untreated pituitary adenomas. J Clin Endocrinol Metab. 1979
Feb;48(2):309-14

17. Valenta LJ, Sostrin RD, Eisenberg H, Tamkin JA, Elias AN. Diagnosis of pituitary tumors by
hormone assays and computerized tomography. Am J Med. 1982 Jun;72(6):861-73

GH therapy increases first, then reduces glycemia when given to HIV-infected patients with fat
accumulation:
18. Lo JC, Mulligan K, Noor MA, Schwarz JM, Halvorsen RA, Grunfeld C, Schambelan M. The effects

of recombinant human growth hormone on body composition and glucose metabolism in HIV-
infected patients with fat accumulation. J Clin Endocrinol Metab. 2001 Aug;86(8):3480-7

GH therapy at physiological doses to type 1 diabetics: no effect on glycemia
19. Bright GM, Melton RW, Rogol AD, Clarke WL. The effect of exogenous growth hormone on insulin

requirements during closed loop insulin delivery in insulin-dependent diabetes mellitus. Horm
Metab Res. 1984 Jun;16(6):286-9
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GH therapy to type 1 diabetics: increased insulin requirements, but improved the control of
hypoglycaemic attacks
20. Christ ER, Simpson HL, Breen L, Sonksen PH, Russell-Jones DL, Kohner EM. The effect of

growth hormone (GH) replacement therapy in adult patients with type 1 diabetes mellitus and
GH deficiency. Clin Endocrinol (Oxf).  2003 Mar;58(3):309-15

Low dose GH therapy (0.10 mg/day) improves insulin sensitivity in young healthy adults
21. Yuen KC, Frystyk J, White DK, Twickler TB, Koppeschaar HP, Harris PE, Fryklund L, Murgatroyd

PR, Dunger DB. Improvement in insulin sensitivity without concomitant changes in body
composition and cardiovascular risk markers following fixed administration of a very low growth
hormone (GH) dose in adults with severe GH deficiency. Clin Endocrinol (Oxf). 2005
Oct;63(4):428-36 (“The low GH dose (0.10 mg/day) decreased fasting glucose levels (P < 0.01)
and enhanced insulin sensitivity (P < 0.02), the standard GH (mean dose 0.48 mg/day) did not
modify insulin sensitivity”)

Diabetes: the improvement with GH treatment
22. Gotherstrom G, Svensson J, Koranyi J, Alpsten M, Bosaeus I, Bengtsson B, Johannsson G. A

prospective study of 5 years of GH replacement therapy in GH-deficient adults: sustained effects
on body composition, bone mass, and metabolic indices. J Clin Endocrinol Metab. 2001
Oct;86(10):4657-65

23. Svensson J, Fowelin J, Landin K, Bengtsson BA, Johansson JO. Effects of seven years of GH-
replacement therapy on insulin sensitivity in GH-deficient adults. J Clin Endocrinol Metab. 2002
May;87(5):2121-7

24. Clayton KL, Holly JM, Carlsson LM, Jones J, Cheetham TD, Taylor AM, Dunger DB. Loss of the
normal relationships between growth hormone, growth hormone-binding protein and insulin-like
growth factor-I in adolescents with insulin-dependent diabetes mellitus. Clin Endocrinol (Oxf).
1994 Oct;41(4):517-24

25. Yuen KC, Frystyk J, White DK, Twickler TB, Koppeschaar HP, Harris PE, Fryklund L,
Murgatroyd PR, Dunger DB. Improvement in insulin sensitivity without concomitant changes in
body composition and cardiovascular risk markers following fixed administration of a very low
growth hormone (GH) dose in adults with severe GH deficiency. Clin Endocrinol (Oxf). 2005
Oct;63(4):428-36
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GH AND CARDIOVASCULAR SYSTEM

Claim: GH treatment has adverse effects on the cardiovascular system.
Facts: Most studies are reports of beneficial effects of GH on the heart and blood vessels.

Arguments contra GH use: mainly based on studies of excess GH LEVELS and their correction

Acromegalic patients have an increased heart disease mortality (critics: acromegaly is a disease
with GH and IGF-1 levels several times those obtained with a safe corrective GH treatment, with a Gh
production that is 25 to 100 times the normal daily production; the acromegalic heart has myocardial
hypertrophy with proliferation of the myocardial fibrous tissue, resulting in impaired ventricular
relaxation, and eventually heart failure, a condition that is not found in GH deficient adults treated with
correct doses of GH)
1. Erfurth EM, Hagmar L. Cerebrovascular disease in patients with pituitary tumors. Trends

Endocrinol Metab. 2005 Sep;16(7):334-42
2. Orme SM, McNally RJ, Cartwright RA, Belchetz PE. Mortality and cancer incidence in acromegaly:

a retrospective cohort study. United Kingdom Acromegaly Study Group. J Clin Endocrinol
Metab. 1998 Aug;83(8):2730-4

Critics: in acromegaly is the GH production 10 to 100 times the normal production, 10 to 300
times the doses used in GH therapy. The pituitary GH-secreting tumor in the sella turcica crushes
down the production of other pituitary hormones such as ACTH, LH, FSH, TSH, creating a
polyhormonal deficit: hypothyroidism, hypogonadism, hypocorticism, endocrine conditions that
increase the risk of glucose intolerance anddiabetes. These conditions are not found in corrective GH
treatment of GH deficiency.
3. van den Berg G, Frolich M, Veldhuis JD, Roelfsema F. Growth hormone secretion in recently

operated acromegalic patients. J Clin Endocrinol Metab. 1994 Dec;79(6):1706-15 (“Patients with
active acromegaly …secretion rate per 24 h was 25 x greater in female acromegalics & 100 x
greater in male acromegalics than that in the controls”)

4. Lamberton RP, Jackson IM. Investigation of hypothalamic-pituitary disease. Clin Endocrinol
Metab. 1983 Nov;12(3):509-34 (“In patients with large macroadenomas pituitary hormone
deficiencies are almost invariable with GH and FSH/LH being the most commonly affected,
followed by TSH and ACTH in that order ”)

5. Snyder PJ, Bigdeli H, Gardner DF, Mihailovic V, Rudenstein RS, Sterling FH, Utiger RD. Gonadal
function in fifty men with untreated pituitary adenomas. J Clin Endocrinol Metab. 1979
Feb;48(2):309-14

6. Valenta LJ, Sostrin RD, Eisenberg H, Tamkin JA, Elias AN. Diagnosis of pituitary tumors by
hormone assays and computerized tomography. Am J Med. 1982 Jun;72(6):861-73

Octreotide therapy of acromegaly suppresses GH production and reverses the heart disease
7. Sacca L, Cittadini A, Fazio S.  Growth hormone and the heart. Endocr Rev. 1994 Oct;15(5):555-73
8. Merola B, Cittadini A, Colao A, Ferone D, Fazio S, Sabatini D, Biondi B, Sacca L, Lombardi G.

Chronic treatment with the somatostatin analog octreotide improves cardiac abnormalities in
acromegaly. J Clin Endocrinol Metab. 1993 Sep;77(3):790-3

Arguments pro GH use: GH treatment improves the failing GH heart of GH deficient persons

GH improves the heart function
9. Cittadini A, Berggren A, Longobardi S, Ehrnborg C, Napoli R, Rosen T, Fazio S, Caidahl K,

Bengtsson BA, Sacca L. Supraphysiological doses of GH induce rapid changes in cardiac
morphology and function. J Clin Endocrinol Metab. 2002 Apr;87(4):1654-9

10. Napoli R, Guardasole V, Matarazzo M, Palmieri EA, Oliviero U, Fazio S, Sacca L. Growth
hormone corrects vascular dysfunction in patients with chronic heart failure. J Am Coll Cardiol.
2002 Jan 2;39(1):90-5

11. Fazio S, Sabatini D, Capaldo B, Vigorito C, Giordano A, Guida R, Pardo F, Biondi B, Sacca L. A
preliminary study of growth hormone in the treatment of dilated cardiomyopathy. N Engl J Med.
1996 Mar 28;334(13):809-14
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GH deficient patients have a higher rate of myocardial infarction risk and mortality
12. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and

cardiovascular morbidity in hypopituitary adults with or without growth hormone replacement
therapy. J Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

The premature mortality in hypopituitarism (and thus GH deficiency) is due to cardiovascular
disease
13. Rosen T, Bengtsson BA. Premature mortality due to cardiovascular disease in hypopituitarism.

Lancet. 1990 Aug 4;336(8710):285-8

Coronary heart disease: the association with lower GH and/or IGF-1 levels
14. Conti E, Andreotti F, Sciahbasi A, Riccardi P, Marra G, Menini E, Ghirlanda G, Maseri A. Markedly

reduced insulin-like growth factor-1 in the acute phase of myocardial infarction. J Am Coll
Cardiol. 2001 Jul;38(1):26-32

Hypopituitarism increases the cerebrovascular mortality
15. Bulow B, Hagmar L, Mikoczy Z, Nordstrom CH, Erfurth EM. Increased cerebrovascular mortality in

patients with hypopituitarism. Clin Endocrinol (Oxf). 1997 Jan;46(1):75-81

GH deficient patients have a higher incidence of cerebrovascular events
16. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and

cardiovascular morbidity in hypopituitary adults with or without growth hormone replacement
therapy. J Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

17. Cittadini A, Cuocolo A, Merola B, Fazio S, Sabatini D, Nicolai E, Colao A, Longobardi S, Lombardi
G, Sacca L. Impaired cardiac performance in GH-deficient adults and its improvement after GH
replacement. Am J Physiol. 1994 Aug;267(2 Pt 1):E219-25

GH TREATMENT

GH therapy to GH deficient patients: normalizes the (excessive) rate of myocardial infarction
and its mortality
18. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and

cardiovascular morbidity in hypopituitary adults with or without growth hormone replacement
therapy. J Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

GH treatment may improve coronary heart disease
19. 121. Castagnino HE, Lago N, Centrella JM, Calligaris SD, Farina S, Sarchi MI, Cardinali DP.

Cytoprotection by melatonin and growth hormone in early rat myocardial infarction as revealed
by Feulgen DNA staining. Neuroendocrinol Lett  2002 Oct-Dec;23(5/6):391-395

GH therapy partially normalizes the higher incidence of cerebrovascular events found in GH
deficient patients
20. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and

cardiovascular morbidity in hypopituitary adults with or without growth hormone replacement
therapy. J Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

21. Cittadini A, Cuocolo A, Merola B, Fazio S, Sabatini D, Nicolai E, Colao A, Longobardi S, Lombardi
G, Sacca L. Impaired cardiac performance in GH-deficient adults and its improvement after GH
replacement. Am J Physiol. 1994 Aug;267(2 Pt 1):E219-25
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GH AND CANCER

Claim: GH increases the risk of cancer
Facts: The epidemiological studies, which indicate an association between serum IGF-I and cancer

risk, have not established causality. An increased cancer risk with GH therapy has not been
proven in humans.

Arguments contra GH use:

GH LEVELS: Studies where positive associations between higher serum GH and/or IGF-1 levels
and an increased risk of prostate or breast cancer

Studies where a higher serum IGF-1 and/or high IGF-I to IGFBP-3 molar ratio was found
associated with an increased risk of prostate cancer (critics: the increased IGF-1 may be due to
local production of IGF-1 by the tumour and may thus be a marker, and not a cause of cancer, or a
bias due to nutritional fators - see further)
1. Peng L, Tang S, Xie J, Luo T, Dai B. Quantitative analysis of IGF-1 and its application in the

diagnosis of prostate cancer. Hua Xi Yi Ke Da Xue Xue Bao. 2002 Jan;33(1):137
2. Li L, Yu H, Schumacher F, Casey G, Witte JS. Relation of serum insulin-like growth factor-I (IGF-I)

and IGF binding protein-3 to risk of prostate cancer (United States). Cancer Causes Control.
2003 Oct;14(8):721-6

3. Chokkalingam AP, Pollak M, Fillmore CM, Gao YT, Stanczyk FZ, Deng J, Sesterhenn IA, Mostofi
FK, Fears TR, Madigan MP, Ziegler RG, Fraumeni JF Jr, Hsing AW. Insulin-like growth factors
and prostate cancer: a population-based case-control study in China. Cancer Epidemiol
Biomarkers Prev. 2001 May;10(5):421-7

4. Harman SM, Metter EJ, Blackman MR, Landis PK, Carter HB. Baltimore Longitudinal Study on
Aging. Serum levels of IGF-I, IGF-II, IGF-BP-3, and PSA as predictors of clinical prostate
cancer. J Clin Endocrinol Metab. 2000 Nov;85(11):4258-65

Studies where a higher serum GH was found associated with an increased risk of breast
cancer (critic: based on the measurement of the daytime serum GH level, which is not representative
of GH 24-hour secretion)
5. Emerman JT, Leahy M, Gout PW, Bruchovsky N. Elevated growth hormone levels in sera from

breast cancer patients. Horm Metab Res. 1985 Aug;17(8):421-4

Studies where a higher serum IGF-1 or IGF-1/IGF-BP-3 ratio is found associated with an
increased risk of breast cancer, in particular in women with ≥ 19 CA repeats in IGF-1 gene
6. Yu H, Li BD, Smith M, Shi R, Berkel HJ, Kato I.. Polymorphic CA repeats in the IGF-I gene and

breast cancer. Breast Cancer Res Treat. 2001 Nov;70(2):117-22
7. Vadgama JV, Wu Y, Datta G, Khan H, Chillar R. Plasma insulin-like growth factor-I and serum

IGF-binding protein 3 can be associated with the progression of breast cancer, and predict the
risk of recurrence and the probability of survival in African-American and Hispanic women.
Oncology. 1999 Nov;57(4):330-40 (up to 7x greater breast cancer incidence in women in the
highest quintile of serum IGF-1: serum IGFBP-3 ratio compared to women in the lowest quintile)

A study where a lower serum IGF-BP-3 was found in breast cancer patients
8. Bruning PF, Van Doorn J, Bonfrer JM, Van Noord PA, Korse CM, Linders TC, Hart AA. Insulin-like

growth-factor-binding protein 3 is decreased in early-stage operable pre-menopausal breast
cancer. Int J Cancer. 1995 Jul 28;62(3):266-70
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A study where a higher serum IGF-1 / IGF-BP-3 was found associated with an increased colon
cancer risk (the colon cancer risk was 4 times increased only for subjects in the upper tertile of IGF-1
and lower tertile of IGF-BP-3; for other tertiles or a combination of tertiles there was: no significant
association)
9. Ma J, Pollak MN, Giovannucci E, Chan JM, Tao Y, Hennekens CH, Stampfer MJ. Prospecftive

study of colorectal cancer risk in men and plasma levels of IGF-1 and IGF-BP-3. J Natl Cancer
Inst. 1999; 91: 620-5

In acromegaly, the incidence of and/or mortality from digestive cancer is increased
10. Ron E, Gridley G, Hrubec Z, Page W, Arora S, Fraumeni JF Jr. Acromegaly and gastrointestinal

cancer. Cancer. 1991 Oct 15;68(8):1673-7 (but no increase in overall cancer incidence)
11. Orme SM, McNally RJ, Cartwright RA, Belchetz PE. Mortality and cancer incidence in acromegaly:

a retrospective cohort study. United Kingdom Acromegaly Study Group. J Clin Endocrinol
Metab. 1998 Aug;83(8):2730-4 (but decreased overall incidence of cancer in acromegaly, and
no increased overall cancer mortality)

Critics: in acromegaly the GH production is 10 to 100 times the normal production, 10 to 300
times the daily doses used in GH therapy. The pituitary GH-secreting tumor in the sella turcica
crushes down the production of other pituitary hormones such as ACTH, LH, FSH, TSH, creating a
polyhormonal deficit: hypothyroidism, hypogonadism, hypocorticism, .., endocrine conditions that
increase the risk of glucose intolerance and diabetes These conditions are not found in corrective GH
treatment of GH deficiency.
12. van den Berg G, Frolich M, Veldhuis JD, Roelfsema F. Growth hormone secretion in recently

operated acromegalic patients. J Clin Endocrinol Metab. 1994 Dec;79(6):1706-15 (“Patients with
active acromegaly …secretion rate per 24 h was 25 x greater in female acromegalics & 100 x
greater in male acromegalics than that in the controls”)

13. Lamberton RP, Jackson IM. Investigation of hypothalamic-pituitary disease. Clin Endocrinol
Metab. 1983 Nov;12(3):509-34 (“In patients with large macroadenomas pituitary hormone
deficiencies are almost invariable with GH and FSH/LH being the most commonly affected,
followed by TSH and ACTH in that order ”)

14. Snyder PJ, Bigdeli H, Gardner DF, Mihailovic V, Rudenstein RS, Sterling FH, Utiger RD.
Gonadal function in fifty men with untreated pituitary adenomas. J Clin Endocrinol Metab. 1979
Feb;48(2):309-14

15. Valenta LJ, Sostrin RD, Eisenberg H, Tamkin JA, Elias AN. Diagnosis of pituitary tumors by
hormone assays and computerized tomography. Am J Med. 1982 Jun;72(6):861-73

GH TREATMENT WITH HUMAN PITUITARY GH HORMONE

A study where the use of human pituitary GH as therapy to GH-deficient patients treated during
childhood and early adulthood up to 1985 was associated with an increased risk of colon
cancer and overall cancer mortality (critics: the data are based on patients having taken GH
extracted from human cadavers, now only biosynthetic growth hormone is used; moreoever, the doses
used in childhood are extremely high – at least seven times those used in treatment of GH-deficiency
in adults)
16. Swerdlow AJ, Higgins CD, Adlard P, Preece MA. Risk of cancer in patients treated with human

pituitary growth hormone in the UK, 1959-85: a cohort study. Lancet. 2002 Jul
27;360(9329):273-7
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Neutral information and alternative explanations on a possible GH and cancer relation

Possible bias in the studies with increased prostate and breast cancer risk:

Bias 1: The diagnosis of cancer may be more rapidly made in patients with high IGF-1 because
they may undergo more intensive scrutiny: As raised IGF-1 may cause tissue hyperplasia,
including increase in size of prostate and breast tissue, the existence of these bigger tissues
and possibly of the symptoms they may cause, may lead to more intensive scrutiny, from
increased rate of PSA, CEA or C1.25 measurements, to ultrasound and RX examinations,
prostate or breast biopsies, and thus an increased rate of detection of very slow,
asymptomatic prostate or breast cancers that would have remained undiagnosed or
diagnosed much later in patients with low IGF-1.  Such higher rate of cancer detection may be
particularly the case for prostate cancer, where the number of detected prostate cancer cases
is very low compared to the total number of cases found at autotopsy, and premenopausal
breast cancer patients who were diagnosed within the 2 years after the first blood sample.

17. Cohen P, Clemmons DR, Rosenfeld RG. Does the GH-IGF axis play a role in cancer
pathogenesis? Growth Horm IGF Res. 2000 Dec;10(6):297-305

Higher levels of IGF-1 or GH or acromegaly have been associated with benign prostatic
hyperplasia, but not necessarily with prostate cancer
18. Chokkalingam AP, Gao YT, Deng J, Stanczyk FZ, Sesterhenn IA, Mostofi FK, Fraumeni JF Jr,

Hsing AW. Insulin-like growth factors and risk of benign prostatic hyperplasia. Prostate. 2002 Jul
1;52(2):98-105.

19. Colao A, Marzullo P, Ferone D, Spiezia S, Cerbone G, Marino V, Di Sarno A, Merola B, Lombardi
G. Prostatic hyperplasia: an unknown feature of acromegaly. J Clin Endocrinol Metab. 1998
Mar;83(3):775-9

GH and IGF-1 treament of primates can increase breast hyperplasia, not specifically breast
cancer

20. Ng ST, Zhou J, Adesanya OO, Wang J, LeRoith D, Bondy CA. Growth hormone treatment induces
mammary gland hyperplasia in aging primates. Nat Med. 1997 Oct;3(10):1141-4

Bias 2: After adjustment for prostate volume, no longer significant associations between
serum IGF-I and prostate cancer risk may persist (Serum IGF-I is not useful for diagnosis
of prostate cancer, but a marker of benign prostatic hyperplasia and enlargement)

21. Finne P, Auvinen A, Koistinen H, Zhang WM, Maattanen L, Rannikko S, Tammela T, Seppala M,
Hakama M, Stenman UH.   Insulin-like growth factor I is not a useful marker of prostate cancer
in men with elevated levels of prostate-specific antigen. J Clin Endocrinol Metab. 2000
Aug;85(8):2744-77

Bias 3: Serum IGF-I may actually be a surrogate marker of nutritional factors that may increase
the cancer risk such as meat and milk intake (persons who eat a lot of protein, especially red
meat, have higher IGF-1 levels and an increased cancer risk)

22. Dai Q, Xiao-ou Shu, Fan Jin, Yu-Tang Gao, Zhi-Xian Ruan, Zheng W. Consumption of Animal
Foods, Cooking Methods, and Risk of Breast Cancer. Cancer Epidemiol Biom Prev.
2002;11:801-8

Link between meat, milk and/or protein intake, and prostate or breast cancer
23. Zheng W, Deitz AC, Campbell DR, Wen WQ, Cerhan JR, Sellers TA, Folsom AR, Hein DW. N-

acetyltransferase 1 genetic polymorphism, cigarette smoking, well-done meat intake, and breast
cancer risk. Cancer Epidemiol Biomarkers Prev. 1999 Mar;8(3):233-9

24. Norrish AE, Lynnette R. Ferguson, Mark G. Knize, James S. Felton, Susan J. Sharpe, Jackson
RT. Heterocyclic Amine Content of Cooked Meat and Risk of Prostate Cancer. J Nat Cancer
Inst. 1999; 91 (23):2038-44

25. Sinha R, Chow WH, Kulldorff M, Denobile J, Butler J, Garcia-Closas M, Weil R, Hoover RN,
Rothman N. Well-done, grilled red meat increases the risk of colorectal adenomas. Cancer Res.
1999;59(17):4320-4



48

26. Butler LM, Sinha R, Millikan RC, Martin CF, Newman B, Gammon MD, Ammerman AS, Sandler
RS. Heterocyclic amines, meat intake, and association with colon cancer in a population-based
study. Am J Epidemiol. 2003;157(5):434-45

27. Wolk A. Diet, lifestyle and risk of prostate cancer. Acta Oncol. 2005;44(3):277-81
28. Grant WB.  An ecologic study of dietary links to prostate cancer. Altern Med Review 1999; 4(3):

162-9 (in more than 14 European countries)
29. Cho E, Spiegelman D, Hunter DJ, Chen WY, Stampfer MJ, Colditz GA, Willett WC.

Premenopausal fat intake and risk of breast cancer. J Natl Cancer Inst. 2003 Jul
16;95(14):1079-85

Red meat and milk intake is correlated with high IGF-1
30. Kaklamani VG, Linos A, Kaklamani E, Markaki I, Koumantaki Y, Mantzoros CS. Dietary fat and

carbohydrates are independently associated with circulating insulin-like growth factor 1 and
insulin-like growth factor-binding protein 3 concentrations in healthy adults. J Clin Oncol. 1999
Oct;17(10):3291-8

31. Larsson SC, Wolk K, Brismar K, Wolk A. Association of diet with serum insulin-like growth factor I
in middle-aged and elderly men. Am J Clin Nutr. 2005 May;81(5):1163-7

32. Allen NE, Appleby PN, Davey GK, Kaaks R, Rinaldi S, Key TJ. The associations of diet with
serum insulin-like growth factor I and its main binding proteins in 292 women meat-eaters,
vegetarians, and vegans. Cancer Epidemiol Biomarkers Prev. 2002 Nov;11(11):1441-8

33. Hoppe C, Molgaard C, Juul A, Michaelsen KF. High intakes of skimmed milk, but not meat,
increase serum IGF-I and IGFBP-3 in eight-year-old boys. Eur J Clin Nutr. 2004
Sep;58(9):1211-6

Bias 4: The increases of serum IGF-1 may be produced by the malignant tumour and constitute
a consequence and not a cause as suggested in some animal studies.

34. DiGiovanni J, Kiguchi K, Frijhoff A, Wilker E, Bol DK, Beltran L, Moats S, Ramirez A, Jorcano J,
Conti C. Deregulated expression of insulin-like growth factor 1 in prostate epithelium leads to
neoplasia in transgenic mice. Proc Natl Acad Sci USA. 2000 Mar 28;97(7):3455-60

35. Kaplan PJ, Mohan S, Cohen P, Foster BA, Greenberg NM.  The insulin-like growth factor axis and
prostate cancer: lessons from the transgenic adenocarcinoma of mouse prostate (TRAMP)
model. Cancer Res. 1999 May 1;59(9):2203-9

Bias 5: the variability of serum IGF-1 makes that if two weeks after the initial blood test another
measurement of IGF-1 was done, the results of the studies would have been different
(about 40° % of participants of the study would have switched from one quartile to the other)

36. Milani D, Carmichael JD, Welkowitz J, Ferris S, Reitz RE, Danoff A, Kleinberg DL. Variability and
reliability of single serum IGF-I measurements: impact on determining predictability of risk ratios
in disease development. J Clin Endocrinol Metab. 2004 May;89(5):2271-4 (“If fasting serum IGF-
1 is measured twice, two weeks apart, individuall differences range from -36.25 to +38.24%,
while the mean value  for the group of 84 shows high correlation between the two IGF-Is
(r=0.922; p<0.0001) and varies much less (mean 120 at first visit) versus 115; p=0.03) in normal
volunteers between the ages of 50 and 90 years. When considered in quartiles, IGF-I changed
from one quartile to another in 34/84 (40.5%) of the volunteers. When the group was divided in
halves, tertiles, quartiles, or quintiles there was an increasing number of subjects who changed
from one subdivision to another as the number of gradations increased. These results suggest
that the predictive outcomes of earlier studies that used single IGF-I samples for analysis of risk
ratios according to tertiles, quartiles, or quintiles could have been different if a second IGF-I was
used to establish the risk ratio.”)
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No significant associations of serum levels and prostate cancer risk

No difference in plasma GH or IGF-1 between prostate cancer patients and controls
37. Yu H, Nicar MR, Shi R, Berkel HJ, Nam R, Trachtenberg J, Diamandis EP. Levels of IGF-I and

IGF BP- 2 and -3 in serial postoperative serum samples and risk of prostate cancer recurrence.
Urology. 2001 Mar;57(3):471-5.

38. Hill M, Bilek R, Safarik L, Starka L. Analysis of relations between serum levels of epitestosterone,
estradiol, testosterone, IGF-1 and prostatic specific antigen in men with benign prostatic
hyperplasia and carcinoma of the prostate. Physiol Res. 2000;49 Suppl 1:S113-8

39. Kurek R, Tunn UW, Eckart O, Aumuller G, Wong J, Renneberg H. The significance of serum
levels of insulin-like growth factor-1 in patients with prostate cancer. BJU Int. 2000
Jan;85(1):125-9

40. Cutting CW, Hunt C, Nisbet JA, Bland JM, Dalgleish AG, Kirby RS. Serum insulin-like growth
factor-1 is not a useful marker of prostate cancer. BJU Int. 1999 Jun;83(9):996-9

41. Ismail HA, Pollak M, Behlouli H, Tanguay S, Begin LR, Aprikian AG. Serum insulin-like growth
factor (IGF)-1 and IGF-binding protein-3 do not correlate with Gleason score or quantity of
prostate cancer in biopsy samples. BJU Int. 2003 Nov;92(7):699-702

42. Woodson K, Tangrea JA, Pollak M, Copeland TD, Taylor PR, Virtamo J, Albanes D. Serum
insulin-like growth factor I: tumor marker or etiologic factor? A prospective study of prostate
cancer among Finnish men.  Cancer Res. 2003 Jul 15;63(14):3991-4

43. Ismail A H, Pollak M, Behlouli H, Tanguay S, Begin LR, Aprikian AG. Insulin-like growth factor-1
and insulin-like growth factor binding protein-3 for prostate cancer detection in patients
undergoing prostate biopsy. J Urol. 2002 Dec;168(6):2426-30

44. Bubley GJ, Balk SP, Regan MM, Duggan S, Morrissey ME, Dewolf WC, Salgami E, Mantzoros C.
Serum levels of insulin-like growth factor-1 and insulin-like growth factor-1 binding proteins after
radical prostatectomy. J Urol. 2002 Nov;168(5):2249-52

45. DeLellis K, Rinaldi S, Kaaks RJ, Kolonel LN, Henderson B, Le Marchand L. Dietary and lifestyle
correlates of plasma insulin-like growth factor-I (IGF-I) and IGF binding protein-3 (IGFBP-3): the
multiethnic cohort. Cancer Epidemiol Biomarkers Prev. 2004 Sep;13(9):1444-51.

In acromegaly, the incidence of cancer, other than possibly colon cancer, does not appear to
be significantly increased; in one study it was even significantly reduced by -14 %. Overall mortality
is normal for patients with low posttreatment GH,but increased for patients with high posttreatment
GH.
46. J. Svensson, B.-Å. Bengtsson, T. Rosén, Odén A, Johannsson G. Malignant Disease and

Cardiovascular Morbidity in Hypopituitary Adults with or without GH Replacement Therapy . J
Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

47. Orme SM, McNally RJ, Cartwright RA, Belchetz PE. Mortality and cancer incidence in acromegaly:
a retrospective cohort study. United Kingdom Acromegaly Study Group. J Clin Endocrinol
Metab. 1998 Aug;83(8):2730-4 (“The overall cancer incidence rate was 24 % lower than that in
the general population of the U.K.; the overall cancer mortality rate was not increased, but the
colon cancer mortality rate was increased.”)

No difference in serum IGF-1 between breast cancer patients and controls
48. Li BD, Khosravi MJ, Berkel HJ, Diamandi A, Dayton MA, Smith M, Yu H.  Free insulin-like growth

factor-I and breast cancer risk. Int J Cancer. 2001 Mar 1;91(5):736-9
49. DeLellis K, Rinaldi S, Kaaks RJ, Kolonel LN, Henderson B, Le Marchand L. Dietary and lifestyle

correlates of plasma insulin-like growth factor-I (IGF-I) and IGF binding protein-3 (IGFBP-3): the
multiethnic cohort. Cancer Epidemiol Biomarkers Prev. 2004 Sep;13(9):1444-51.

GH transgenic mice with high serum IGF-1 do not develop breast, prostate, or colonic
malignancies
50. Wennbo H, Gebre-Medhin M, Gritli-Linde A, Ohlsson C, Isaksson OG, Tornell J. Activation of the

prolactin receptor but not the growth hormone receptor is important for induction of mammary
tumors in transgenic mice. J Clin Invest. 1997 Dec 1;100(11):2744-51

51. Wennbo H, Tornell J. The role of prolactin and GH in breast cancer. Octogene. 2000;19:1072-6
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Arguments pro GH use:

Inverse (protective) associations of serum GH/IGF-1 levels and overall cancer risk

Untreated GH deficient patients have an increased overall cancer incidence (2x the normal
incidence) and cancer mortality (4x)
52. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and

cardiovascular morbidity in hypopituitary adults with or without growth hormone replacement
therapy. J Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

A high serum IGF-1 is found associated with a lower risk of prostate cancer

53. Finne P, Auvinen A, Koistinen H, Zhang WM, Maattanen L, Rannikko S, Tammela T, Seppala M,
Hakama M, Stenman UH. Insulin-like growth factor I is not a useful marker of prostate cancer in
men with elevated levels of prostate-specific antigen. J Clin Endocrinol Metab. 2000
Aug;85(8):2744-7

54. Woodson K, Tangrea JA, Pollak M, Copeland TD, Taylor PR, Virtamo J, Albanes D. Serum IGF-1:
tumor marker or etiologic factor? A prospective study of prostate cancer among Finnish men.
Cancer Res. 2003;15;63(14):3991-4  (- 48 % for men in the highest quartile of serum IGF-1)

55. Baffa R, Reiss K, El-Gabry EA, Sedor J, Moy ML, Shupp-Byrne D, Strup SE, Hauck WW, Baserga
R, Gomella LG. Low serum insulin-like growth factor 1 (IGF-1): a significant association with
prostate cancer.  Tech Urol  2000 Sep;6(3):236-9

No significant association between serum IGF-1 and prostate cancer:

GH therapy increases serum IGF-BP-3, which may protect against cancer: IGFBP-3 causes
apoptosis of cancer cells and inhibits IGF action on cancer cells in vitro => Serum IGFBP-3 is in
general negatively correlated with the cancer risk cancer: the higher IGF-BP-3, the lower the cancer
risk
56. Wollmann HA, Schonau E, Blum WF, Meyer F, Kruse K, Ranke MB. Dose-dependent responses

in insulin-like growth factors, insulin-like growth factor-binding protein-3 and parameters of bone
metabolism to growth hormone therapy in young adults with growth hormone deficiency. Horm
Res. 1995;43(6):249-56

57. Grimberg A, Cohen P. GH & prostate cancer: guilty by association? J Endocrinol Invest.
1999;22(5 Suppl):64-73

A high serum IGF-BP-3 is associated with a reduced prostate cancer risk (-30%), and/or
prostate cancer recurrence
58. Harman SM, Metter EJ, Blackman MR, Landis PK, Carter HB. Baltimore Longitudinal Study on

Aging. Serum levels of IGF-I, IGF-II, IGF-BP-3, and PSA as predictors of clinical prostate
cancer. J Clin Endocrinol Metab.  2000 Nov;85(11):4258-65

Studies where GH therapy given to cancer patients reduced the cancer recurrence, and
reduces the cancer mortality or increases survival time
59. Swerdlow AJ, Reddingius RE, Higgins CD, Spoudeas HA, Phipps K, Qiao Z, Ryder WD,Brada M,

Hayward RD,  Brook CG, Hindmarsh PC, Shalet SM. Growth hormone treatment of children with
brain tumors and risk of tumor recurrence. J Clin Endocrinol Metab. 2000 Dec;85(12):4444-9

60. Tacke J, Bolder U, Herrmann A, Berger G, Jauch KW. Long-term risk of gastrointestinal tumor
recurrence after postoperative treatment with recombinant human growth hormone. JPEN J
Parenter Enteral Nutr  2000 May-Jun;24(3):140-4



51

Long-term GH replacement (60 months) reduced the increased cancer risk and mortality of GH
deficient patients by half
61. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and

cardiovascular morbidity in hypopituitary adults with or without growth hormone replacement
therapy. J Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

GH or IGF-1 therapy to animals with cancer: may reduce the tumour incidence and/or
progression

Combined GH- insulin therapy reduced the development of mammary carcinoma in female rats
62. Bartlett DL, Charland S, Torosian MH. Growth hormone, insulin, and somatostatin therapy of

cancer cachexia. Cancer. 1994 Mar 1;73(5):1499-504

GH-therapy reduced the development of lung metastases in rats with prostate cancer
63. Torosian MH. Growth hormone and prostate cancer growth and metastasis in tumor-bearing

animals. J Pediatr Endocrinol. 1993 Jan-Mar;6(1):93-7

A lower serum GH level is found in gastric cancer patients
64. Colombo F, Iannotta F, Fachinetti A, Giuliani F, Cornaggia M, Finzi G, Mantero G, Fraschini F,

Malesci A, Bersani M, et al.  [Changes in hormonal and biochemical parameters in gastric
adenocarcinoma] Minerva Endocrinol. 1991 Jul-Sep;16(3):127-39

GH-therapy inhibits the development of liver cancer due to carcinogens (aflatoxin B1 or N-OH-
acetyl- aminofluoren) in male rats
65. Liao D, Porsch-Hallstrom I, Gustafsson JA, Blanck A. Sex differences at the initiation stage of rat

liver carcinogenesis—influence of growth hormone. Carcinogenesis. 1993 Oct;14(10):2045-9

IGF-1-therapy preserved lean mass in rats with sarcoma and cachexia
66. Ng EH, Rock CS, Lazarus DD, Stiaino-Coico L, Moldawer LL, Lowry SF. Insulin-like growth factor

I preserves host lean tissue mass in cancer cachexia. Am J Physiol. 1992 Mar;262(3 Pt
2):R426-31

Conclusion on the cancer studies and GH

• GH therapy raises both the levels of both IGF-I and IGFBP-3. IGF-BP-3 is a potent inhibitor of
IGF action in breast and prostate tissues.

• Autocrine production of IGF’s and GH, have been identified in cancer cells and tissues.
Thus, serum IGF-I may actually be a confounding variable, serving as a marker for local prostatic
IGF-I production.

• Since GH-deficient patients often have a subnormal IGF-I serum level, which normalizes on
therapy, the cancer risk on GH therapy does probably not substantially increase above that
of the normal population. On the contrary, the evidence points to a normalization of the risk.

• It seems prudent that when we treat adult GH deficiency, we should aim to maintain serum IGF-1
in the normal range.
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GH AND LIFE SPAN

Claim: GH may have adverse effects on life span
Facts: GH treatment appears to reduce mortality, except for special mice species and humans put in

extreme conditions.

Arguments contra GH use

Studies where higher GH and/or IGF-1 levels were found associated with premature death

A high serum GH was associated with premature death in humans (critics: an old fashioned
technique, which lacked assay precision, was used to measure GH; the daytime serum GH were
measured, which is not accurate except for acromegaly patients; serum GH does not reflect GH
activity, serum IGF-1 does it, but up to a certain degree; an increased serum GH may possibly reflect
increased binding of GH to increased serum GHBP and thus inactivation of GH, but the serum GHBP
level was not checked in the study)
1. Maison P, Balkau B, Simon D, Chanson P, Rosselin G, Eschwege E. Growth hormone as a risk

for premature mortality in healthy subjects: data from the Paris prospective study. BMJ. 1998
Apr 11;316(7138):1132-3

Acromegaly adults have premature death only when they keep high posttreatment GH and thus
a probably continuing active growth hormone-secreting tumor that crushes down all the other pituitary
cells, overall mortality is normal for patients with low posttreatment GH,
2. Orme SM, McNally RJ, Cartwright RA, Belchetz PE. Mortality and cancer incidence in acromegaly:

a retrospective cohort study. United Kingdom Acromegaly Study Group. J Clin Endocrinol
Metab. 1998 Aug;83(8):2730-4.

Mice models of genetic pituitary failure with multiple hormone deficiency (Ames and Snell mice)
and GH receptor knockout mice (primary IGF1-deficiency) may have a significant higher
longevity (critics: the heterozygous IGF-I receptor knock-out mutants are special mice species,
as are Ames and Snell mice . They react in a completely different way to GH than normal mice
species. They have a 50 % decrease in IGF-1 receptors, but a 32% higher serum IGF-1; they
have more glucose intolerance; are slightly smaller; the lifespan was only significantly longer in
female mice (+33%), not in male mice (+16%); the results based on a shortliving species (mise)
may not be necessarily true for species with a long life such as humans)

3. Liang H, Masoro EJ, Nelson JF, Strong R, McMahan CA, Richardson A. Genetic mouse models of
extended lifespan. Exp Gerontol. 2003 Nov-Dec;38(11-12):1353-64

4. Holzenberger M. The GH/IGF-I axis and longevity. Eur J Endocrinol. 2004 Aug;151 Suppl 1:S23-7
5. Kulkarni RN, Holzenberger M, Shih DQ, Ozcan U, Stoffel M, Magnuson MA, Kahn CR.   beta-cell-

specific deletion of the Igf1 receptor leads to hyperinsulinemia and glucose intolerance but does
not alter beta-cell mass. Nat Genet. 2002 May;31(1):111-5 (lack IGF-1 receptors on beta-cells
=> glucose interance and less beta-cells)

6. Hauck SJ, Aaron JM, Wright C, Kopchick JJ, Bartke A. Antioxidant enzymes, free-radical damage,
and response to paraquat in liver and kidney of long-living growth hormone receptor/binding
protein gene-disrupted mice. Horm Metab Res. 2002 Sep;34(9):481-6

Can GH therapy increases mortality?

GH therapy to critically ill patients: doubles the mortality rate
7. Takala J, Ruokonen E, Webster NR, Nielsen MS, Zandstra DF, Vundelinckx G, Hinds CJ.

Increased mortality associated with growth hormone treatment in critically ill adults. N Engl J
Med. 1999 Sep 9;341(11):785-92 (Critics on the study: the doses used were too high doses: 10
to 70 times the normal dose in very weak persons; the control group had an abnormally lower
mortality rate than predicted; combined to the high mortality rates of the treatment group, the
average mortality rate was very similar to that of a historical cohort; GH treatment lowers cortisol
levels, which are crucial to critically ill patients)
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8. Freeman BD, Danner RL, Banks SM, Natanson C. Safeguarding patients in clinical trials with high
mortality rates. Am J Respir Crit Care Med. 2001 Jul 15;164(2):190-2

BUT: Studies where GH therapy lowered the levels of cortisol and its metabolites by 20 to 40 %,
which is dangerous for critically-ill patients who desperately need cortisol for their
survival

9. Vierhapper H, Nowotny P, Waldhausl W. Treatment with growth hormone suppresses cortisol
production in man. Metabolism  1998 Nov;47(11):1376-8 ;

10. Rodriguez-Arnao J, Perry L, Besser GM, Ross RJ. Growth hormone treatment in hypopituitary GH
deficient adults reduces circulating cortisol levels during hydrocortisone replacement therapy.
Clin Endocrinol (Oxf). 1996 Jul;45(1):33-7

11. Weaver JU, Thaventhiran L, Noonan K, Burrin JM, Taylor NF, Norman MR, Monson JP. The effect
of growth hormone replacement on cortisol metabolism and glucocorticoid sensitivity in
hypopituitary adults. Clin Endocrinol (Oxf). 1994 Nov;41(5):639-48

…and a study where patients who have poor responsive adrenals (poorly able to increase their
cortisol production) and are in septic shock, die easier
12. Rothwell PM, Udwadia ZF, Lawler PG. Cortisol response to corticotropin and survival in septic

shock. Lancet. 1991 Mar 9;337(8741):582-3

.. and studies where glucocorticoid treatments considerably increased survival of critically-ill
patients

survival of HIV patient from pneumonia
13. Gagnon S, Boota AM, Fischl MA, Baier H, Kirksey OW, La Voie L.  Corticosteroids as adjunctive

therapy for severe Pneumocystis carinii pneumonia in the acquired immunodeficiency
syndrome. A double-blind, placebo-controlled trial. N Engl J Med. 1990 Nov 22;323(21):1444-50

survival from typhus
14. Hoffman SL, Punjabi NH, Kumala S, Moechtar MA, Pulungsih SP, Rivai AR, Rockhill RC,

Woodward TE, Loedin AA. Reduction of mortality in chloramphenicol-treated severe typhoid
fever by high-dose dexamethasone. N Engl J Med. 1984 Jan 12;310(2):82-8

NEUTRAL information on GH and longevity

No increased mortality in acromegaly if levels of GH are less than 2.5 ng/ml
15. Orme SM, McNally RJ, Cartwright RA, Belchetz PE. Mortality and cancer incidence in acromegaly:

a retrospective cohort study. United Kingdom Acromegaly Study Group. J Clin Endocrinol
Metab. 1998 Aug;83(8):2730-4

Arguments pro GH use

GH/IGF-1 LEVELS: Higher serum GH and IGF-1 levels are associated with a higher survival

Persistent GH deficiency (without GH therapy) in humans, is associated with a shorter life
expectancy: increased overall and cardiovascular mortality
16. Rosen T, Bengtsson BA. Premature mortality due to cardiovascular disease in hypopituitarism.

Lancet. 1990 Aug 4;336(8710):285-8
17. AS Bates, W Van't Hoff, PJ Jones and RN Clayton. The effect of hypopituitarism on life

expectancy. J Clin Endocrin Metab. 1996 Mar;81(3):1169-72

Higher mortality in GH deficient women
18. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and

cardiovascular morbidity in hypopituitary adults with or without growth hormone replacement
therapy. J Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

Higher mortality in 11 GH deficient adults suffering from a genetic defect (6.7-kb spanning
deletion of genomic DNA of  the GH-1 gene) that causes isolated GH deficiency (hereditary
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dwarfism), untreated men lost 21 years of life (-25% compared to the unaffected brothers) and
women 34 years less (-44% versus unaffected sisters)
19. Besson A, Salemi S, Gallati S, Jenal A, Horn R, Mullis PS, Mullis PE. Reduced longevity in

untreated patients with isolated growth hormone deficiency. J Clin Endocrinol Metab.
2003;88(8):3664-7

Patients with hypopituitarism have increased overall and cardiovascular mortality; the
increased mortality from cerebrovascular disease (esp. in women) was the main contributor to
the increased cardiovascular mortality
20. Bulow B, Hagmar L, Mikoczy Z, Nordstrom CH, Erfurth EM.Increased cerebrovascular mortality in

patients with hypopituitarism. Clin Endocrinol (Oxf). 1997 Jan;46(1):75-81
21. Bengtsson BA, Koppeschaar HP, Abs R, Bennmarker H, Hernberg-Stahl E, Westberg B, Wilton P,

Monson JP, Feldt-Rasmussen U, Wuster C. Growth hormone replacement therapy is not
associated with any increase in mortality. KIMS Study Group. J Clin Endocrinol Metab. 1999
Nov;84(11):4291-2

GH TREATMENT: Corrective GH hormone treatment increases survival

GH replacement therapy of GH deficient adults lowers the excessive mortality back to normal
22. Bengtsson BA, Koppeschaar HP, Abs R, Bennmarker H, Hernberg-Stahl E, Westberg B, Wilton P,

Monson JP, Feldt-Rasmussen U, Wuster C.  Growth hormone replacement therapy is not
associated with any increase in mortality. KIMS Study Group. J Clin Endocrinol Metab. 1999
Nov;84(11):4291-2

23. Svensson J, Bengtsson BÅ, Rosén T, Odén A, Johannsson G. Malignant disease and
cardiovascular morbidity in hypopituitary adults with or without growth hormone replacement
therapy. J Clin Endocrinol Metab. 2004 Jul;89(7):3306-12

GH treatment of normal elderly mice, extended the mean and maximal life span8-9.  
24. Khansari DN, Gustad T. Effects of long-term, low-dose growth hormone therapy on immune

function and life expectancy of mice. Mech Ageing Dev. 1991 Jan;57(1):87-100

GH treatment of GH deficient mice extended life span, but lifespan of (non GH treated) mice was
similar to that of normal mice.

25. Sonntag WE, Carter CS, Ikeno Y, Ekenstedt K, Carlson CS, Loeser RF, Chakrabarty S, Lee S,
Bennett C, Ingram R, Moore T, Ramsey M. Adult-onset growth hormone and insulin-like growth
factor I deficiency reduces neoplastic disease modifies age-related pathology, and increases life
span. Endocrinology. 2005 Jul;146(7):2920-32 

Conclusion: Persistent GH deficiency reduces the life expectancy, while GH treatment of GH-
deficient patients improves it. Caution should be applied when using GH treatment in critically-ill
patients.
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Thyroid Hormone

DISCUSSIONS ON THYROID DIAGNOSIS

SERUM TSH: IS THE TSH SERUM MEASUREMENT ALONE SUFFICIENT FOR DIAGNOSIS AND
FOLLOW-UP OF THYROID DEFICIENCY?

Claim: TSH is the first line test to do. It is sufficient to diagnose all forms of eu-, hypo- and
hyperthyroidism. No other test is necessary for the diagnosis.
Facts: TSH is often insufficient on its own to diagnose between eu-, hypo- and hyperthyroidism,
particularly to diagnose milder, borderline states of hypothyroidism. Other tests are necessary, as is a
complete clinical evaluation (medical history, actual complaints, physical examination) of the patient.

Article defending the serum TSH test as the first line approach to diagnose thyroid dysfunction
1. Nunez S, Leclere J. Diagnosis of hypothyroidism in the adult. Rev Prat. 1998; 48(18): 1993-8.

Doubts on the usefulness of the serum TSH test alone for diagnosis

Overreliance on laboratory tests without clinical evaluation may lead to considerable
diagnostic errors
2. Nicoloff JT, Spencer CA. The use and misuse of the sensitive thyrotropin assay. J Clin Endocrinol

Metab. 1990;71:553-8.
3. De Los Santos ET, Mazzaferri EL. Sensitive thyroid-stimulating hormone assays: Clinical

applications and limitations. Compr Ther. 1988; 14(9): 26-33.
4. Becker DV, Bigos ST, Gaitan E, Morris JCrd, rallison ML, Spencer CA, Sugarawa M, Van

Middlesworth L, Wartofsky L. Optimal use of blood tests for assessment of thyroid function. JAMA
1993 Jun 2; 269: 273 (“the decision to initiate therapy shoul be based on both clinical and
laboratory findings and not solely on the results of a single laboratory test”)

5. Rippere V. Biochemical victims: False negative diagnosis through overreliance on laboratory
results—a personal report. Med Hypotheses. 1983; 10(2): 113.

Discussions and controversy in medical associations and journals on the TSH reference range
6. Surks MI, Ortiz E, Daniels GH, Sawin CT, Col NF, Cobin RH, Franklyn JA, Hershman JM, Burman

KD, Denke MA, Gorman C, Cooper RS, Weissman NJ.  Subclinical thyroid disease: scientific
review and guidelines for diagnosis and management. JAMA. 2004;291:228–38 (conclusions of a
consensus panel of  the Endocrine Society, the American Thyroid Association,and American
Association of Clinical Endocrinology.  Although the panel concluded that there was good data that
patients with slight elevations of TSH above 4.5 may progress to overt hypothyroidism, and that
levothyroxine therapy would prevent symptoms, they did not agree that early treatment provided
any benefit!)

7. Dickey RA, Wartofsky L, Feld S. Optimal thyrotropin level: normal ranges and reference intervals
are not equivalent. Thyroid. 2005 Sep;15(9):1035-9

8. Wartofsky L, Dickey RA. The evidence for a narrower thyrotropin reference range is compelling. J
Clin Endocrinol Metab. 2005 Sep;90(9):5483-8 (remarkable article of which a lot of the following
information is extracted)

9. Gharib H, Tuttle RM, Baskin HJ, Fish LH, Singer PA, McDermott MT.  Subclinical thyroid
dysfunction: a joint statement on management from the American Association of Clinical
Endocrinologists, the American Thyroid Association, and The Endocrine Society. J Clin Endocrinol
Metab. 2005;90:581–5

10. Surks MI.  Commentary: subclinical thyroid dysfunction: a joint statement on management from
the American Association of Clinical Endocrinologists, the American Thyroid Association, and The
Endocrine Society. J Clin Endocrinol Metab. 2005;90:586–7

11. Ringel MD, Mazzaferri EL. Editorial: subclinical thyroid dysfunction: can there be a consensus
about the consensus? J Clin Endocrinol Metab. 2005;90:588–90

12. Pinchera A. Subclinical thyroid disease: to treat or not to treat? Thyroid. 2005;15:1–2
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Studies that show that the serum TSH reference range of 0.1-5.1 mU/liter for a POPULATION is
too large

Studies indicating a population mean value of 1.5 mU/liter for an iodine-sufficient population
13. Vanderpump MPJ, Tunbridge WMG, French JM, Appleton D, Bates D, Clark F, Grimley Evans J,

Hasan DM, Rodgers H, Tunbridge F. The incidence of thyroid disorders in the community: a
twenty-year follow-up of the Whickham Survey. Clin Endocrinol (Oxf). 1995;43:55–68

14. Hollowell JG, Staehling NW, Flanders WD, Gunter EW, Spencer CA, Braverman LE. Serum TSH,
T4, and thyroid antibodies in the United States population (1988 to 1994): National Health and
Nutrition Examination Survey (NHANES III). J Clin Endocrinol Metab. 2002; 87:489–99

15. Andersen S, Petersen KM, Brunn NH, Laurberg P. Narrow individual variations in serum T4 and
T3 in normal subjects: a clue to the understanding of subclinical thyroid disease. J Clin Endocrinol
Metab. 2002;87:1068–72

16. Demers LM, Spencer CA. Laboratory medicine practice guidelines: laboratory support for the
diagnosis and monitoring of thyroid disease. Clin Endocrinol (Oxf). 2003;58:138–40

17. Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-Rasmussen U, Henry JF, LiVosli VA,
Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee,
National Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines.
Laboratory support for the diagnosis and monitoring of thyroid disease. Thyroid. 2003 Jan;13(1):3-
126

A longitudinal study in diabetics where a baseline TSH levels above the 1.53 mU/liter predicted
subsequent thyroid dysfunction, whereas no thyroid dysfunction if TSH levels < 1.53 mU/liter, the
reference range for diabetics should then be 0.4-1.52 mU/liter
18. Warren RE, Perros P, Nyirenda MJ, Frier BM. Serum thyrotropin is a better predictor of future

thyroid dysfunction than thyroid autoantibody status in biochemically euthyroid patients with
diabetes: implications for screening. Thyroid. 2004;14:853–7

If the serum TSH reference range would be based upon a cohort of truly normal individuals with
no personal or family history of thyroid dysfunction, no visible or palpable goiter, not taking
any medication, who are seronegative for thyroid preoxidase antibodies, and whose blood
samples are drawn fasting in the morning hours (06–10 h), the TSH reference range would become
0.4–2.5 mU/L (Demers & co, Baloch & co.)
19. Demers LM, Spencer CA. Laboratory medicine practice guidelines: laboratory support for the

diagnosis and monitoring of thyroid disease. Clin Endocrinol (Oxf). 2003;58:138–40
20. Hollowell JG, Staehling NW, Flanders WD, Gunter EW, Spencer CA, Braverman LE. Serum TSH,

T4, and thyroid antibodies in the United States population (1988 to 1994): National Health and
Nutrition Examination Survey (NHANES III). J Clin Endocrinol Metab. 2002; 87:489–99

21. Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-Rasmussen U, Henry JF, LiVosli VA,
Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee,
National Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines. Thyroid.
2003 Jan;13(1):3-126

When data for subjects with positive TPOAb or a family history of autoimmune thyroid disease
are excluded, the normal reference interval becomes much tighter, i.e. 0.4–2.0 mU/liter. This
tighter reference range may certainly be more applicable to African-Americans, who have a lower
mean TSH
22. Hollowell JG, Staehling NW, Flanders WD, Gunter EW, Spencer CA, Braverman LE.  Serum TSH,

T4, and thyroid antibodies in the United States population (1988 to 1994): National Health and
Nutrition Examination Survey (NHANES III). J Clin Endocrinol Metab. 2002; 87:489–99

23. Demers LM, Spencer CA.  Laboratory medicine practice guidelines: laboratory support for the
diagnosis and monitoring of thyroid disease. Clin Endocrinol (Oxf). 2003;58:138–40

Publications with data to support a more narrow reference range for serum TSH that would be
obtained when persons with diffuse hypoechogenicity of the thyroid on ultrasound, a condition
that precedes thyroid peroxidase antibody positivity in autoimmune thyroid disease, would be
excluded
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24. Pedersen OM, Aardal NP, Larssen TB, Varhaug JE, Myking O, Vik-Mo H.  The value of
ultrasonography in predicting autoimmune thyroid disease. Thyroid. 2000;10:251–9

For the American Association of Clinical Endocrinologists the revised reference TSH range is
0.3–3.0 mU/L
25. American Association of Clinical Endocrinologists.  American Association of Clinical

Endocrinologists medical guidelines for clinical practice for the evaluation and treatment of
hyperthyroidism and hypothyroidism. Endocr Pract. 2002;8:457–69

Ethnic differences: the mean TSH level in African-Americans is 1.18 mU/liter, in contrast to a
mean of 1.40 mU/liter in Caucasians, due to the greater frequency of autoimmune thyroid disease in
whites (12.3%) than in blacks (4.3%), which may have unjustifiedly skewed the upper end of the TSH
curve (NHANES data). For African-Americans, the TSH reference range should therefore be
lower than in whites
26. Hollowell JG, Staehling NW, Flanders WD, Gunter EW, Spencer CA, Braverman LE. Serum TSH,

T4, and thyroid antibodies in the United States population (1988 to 1994): National Health and
Nutrition Examination Survey (NHANES III). J Clin Endocrinol Metab. 2002;87:489–9

A study, which suggests that the serum TSH cut-off point between hypo- and euthyroidism is
2, not 4 or 5.5
27. Michalopoulou G, Alevizaki M, Piperingos G, Mitsibounas D, Mantzos E, Adampoulos P, Koutras

DA.  High serum cholesterol levels in persons with 'high-normal' TSH levels: Should one extend
the definition of subclinical hypothyroidism? Eur J Endocrinol. 1998 Feb;138(2):141-5(Treating
TPO antibody-positive hypercholesterolemic patients with TSH levels between 2-4 mU/L with low
dose levothyroxine normalizes TSH levels and improves the lipid profile)

In 2003, the National Academy of Clinical Biochemistry (NACB) has reduced the upper limit of
the reference range from 5.5 to 4.1 mU/L, but stating also that "greater than 95% of healthy,
euthyroid subjects have a serum TSH concentration between 0.4 - 2.5 mU/L".  ".. patients
with a serum TSH >2.5 mU/L, when confirmed by repeat TSH measurement made after 3 to 4
weeks, may be in the early stages of thyroid failure, especially if thyroid peroxidise
antibodies are detected”

28. Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-Rasmussen U, Henry JF, LiVosli VA,
Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee,
National Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines. Thyroid.
2003 Jan;13(1):3-126

Supporters of the recommendations of the consensus panel (Endocrine Society, American
Association of Clinical Endocrinologists, American Thyroid Association) promote a target TSH
range of 1.0–1.5 mU/liter in patients already receiving T4 therapy
29. Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-Rasmussen U, Henry JF, LiVosli VA,

Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee,
National Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines. Thyroid.
2003 Jan;13(1):3-126

The lower end of the normal or reference range for TSH lies between 0.2 and 0.4 mU/liter, as
indicated by a number of clinical studies
30. Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-Rasmussen U, Henry JF, LiVosli VA,

Niccoli-Sire P, John R, Ruj J, Smyth PP, Spencer CA, Stockigt JR, Guidelines Committee,
National Academy of Clinical Biochemistry 2003 Laboratory medicine practice guidelines. Thyroid.
2003 Jan;13(1):3-126

31. Parle JV, Franklyn JA, Cross KW, Jones SC, Sheppard MC. Prevalence and follow-up of
abnormal thyrotrophin (TSH) concentrations in the elderly in the United Kingdom. Clin Endocrinol
(Oxf). 1991;34:77-83

32. Warren RE, Perros P, Nyirenda MJ, Frier BM.  Serum thyrotropin is a better predictor of future
thyroid dysfunction than thyroid autoantibody status in biochemically euthyroid patients with
diabetes: implications for screening. Thyroid. 2004;14:853–7
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33. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thyroid disease prevalence
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ESTROGENS AND PROSTATE CANCER RISK
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Testosterone and age-related diseases in women



113

Atherosclerosis in women: the association with lower testosterone levels
44. Golden SH, Maguire A, Ding J, Crouse JR, Cauley JA, Zacur H, Szklo M.  Endogenous

postmenopausal hormones and carotid atherosclerosis: a case-control study of the
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