Letters to

LEVOTHYROXINE
BIOEQUIVALENCE

To the Editor:
The relative equivalence of levothy-
roxine products has been a decades-
long controversy. In the JFP Journal
Club review of the study by Dong et
al3 the four tested products were
claimed to be bioequivalent. The
products tested however, were not
equivalent.

The following are several points
that readers should consider:

1 The 24 patients studied were a
heterogeneous group and most likely
had residual endogenous thyroid hor-
mone production. The response to
levothyroxine in these distinct types
of hypothyroid patients may not be
the same.

2. While the results of the bio-
equivalence calculations show that
the areas under the curve of the four
products are not significantly differ-
ent, review of the hormone assays
shows a different picture. Peak
serum free thyroxine index occurred
within 2 hours in 73% of patients
after taking Synthroid, in 52% after
taking Levoxyl, in 48% after taking
the generic form from Geneva
Generics, and in 48% after taking the
generic from Rugby Laboratories. In
assessing serum Ts levels, Synthroid
produced a more rapid and higher
rise in T3 levels than the other prepa-
rations. Based on the above data,
Synthroid appears to have different
absorption characteristics from the
other products.

3. Serum thyrotropin (TSH) levels,
the standard-of-care biochemical

the Editor

TABLE

Changes in Serum Thyrotropin (TSH) Levels* Tested at 3-Week Intervals in 24

Women Taking Levothyroxine

Hypothyroid!

Interval Mean TSH No. (%)
Baseline 1.4 0
Period 1 3.1 4(19)
Period 2 2.4 3(14)
Period 3 1.5 3(14)
Period 4 4.3 3(14)

‘Normal TSH range is 0.5 - 4.8 mUI/L.

Hyperthyroid ~ Abnormal TSH
No. (%) No. (%)

0 0

4(19) 8(38)

6(29) 9(43)

8 (38) 11 (52)

8(38) 11 (52)

tData excludes three subjects with baseline low TSH values.

monitoring tool for levothyroxine
therapy, while measured by the inves-
tigators, were not reported. The thy-
rotropin results recently have been
made available.

The mean baseline thyrotropin
(normal, 0.5 to 4.8 mU/L) for the 24
subjects was 1.4. However, three of
the subjects had baseline low thy-
rotropin values. From the mean base-
line thyrotropin of 1.4, the mean val-
ues for the subsequent four periods of
the study were 3.1, 2.4,1.5, and 4.3. Of
the 21 subjects who were euthyroid at
baseline, 52% lost their thyroid con-
trol at some point when the product
was changed (Table).

While the conclusions of the study
claim bioequivalence among the four
levothyroxine products studied, the
results show that these products are
not therapeutically interchangeable
based on absorption characteristics
and thyrotropin responses.

The argument for generic levothy-
roxine is, of course, strictly economic.
Based on 1997 average wholesale
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prices, a 1-month supply of Synthroid
100 jig costs $6.81 compared with
$2.64 for Levoxyl. However, the cost
of loss of thyroid control must be con-
sidered. Changing brands likely will
result in more frequent laboratory
testing and wuse of physician
resources. These expenses could eas-
ily obviate any financial savings
gained by using a generic levothyrox-
ine product.

The issue of bioequivalence and
therapeutic equivalence of levothy-
roxine products has not been
resolved. For some drugs, such as
levothyroxine, therapeutic equiva-
lence should be the most important
criterion. The FDA, as well as many
state legislatures, are considering
adopting tighter bioequivalence
requirements for “narrow therapeutic
index” drugs.4 In fact, many state
boards of pharmacy already prohibit
pharmacists from substituting drugs

with unresolved bioequivalence
issues. In addition, the FDA
announced in August 1997 that

because of reports of stability and
potency problems, levothyroxine
products will be considered new
drugs, and manufacturers must
obtain an approved New Drug
Application within 3 years.”

From a purely therapeutic stand-
point, clearly the best strategy is to
keep patients on the same product
once therapy has been stabilized.


mailto:paul.nutting@aspn.amc.org

Managed care organizations should
evaluate which levothyroxine product
the majority of their patients are
receiving, and they should commit to
paying for that brand.
should know

continue

Treating clinicians

which specific levothyroxine prepara-

tion their patients are taking and

when any change in product is con-
templated.

Michael D. Katz, PharmD

College of Pharmacy

University ofArizona

Tucson

Joseph E. Scherger, MD, MPH

UCI Medical Center

Orange, California
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The preceding letter was referred to
Drs Schellhase and EUsworth, who

respond asfollows:

We agree with Drs Katz and Scherger
that “the argument is strictly econom-
ic.” Eight million patients are current-
ly receiving thyroid replacement.

Synthroid is the third most commonly
prescribed drug in the United States,

represents 71% of the prescriptions

for levothyroxine, and has nearly 85%
of this $324 million market.1
Obviously a great deal is a stake eco-
nomically. We also agree that clini-
cians and dispensing pharmacists

should know the specific levothyrox-

ine preparation their patients use, and
we recommend monitoring with
changes in formulation. But this does
not justify maintaining the status quo
of prescribing patterns that developed
historically in favor of the more
expensive drug Synthroid. We offer
the following in support of our view:

1 The study patients were hetero-
geneous, potentially with endogenous
thyroid hormone production that
could accoimt for concentration dif-
ferences between products. Having
subjects serve as their own control
may not eliminate all of this variabili-
ty. However, this is what real-life fam-
ily physicians’ patients are like.

2. Shorter time to peak serum free
thyroxine index and “different
absorption characteristics” for Syn-
throid are of no real consequence in a
drug administered long-term with a
half-life of 7 days.

3. The yet-unpublished, recently
available data regarding serum thy-
rotropin (TSH) indeed show variabili-
ty. This will not be surprising to clini-
cians monitoring patients taking
levothyroxine. Further, it is not clear
whether these are the same or differ-
ent patients in each period, nor by
what magnitude these TSH values fell
out of range (Was it trivial or substan-
tial?). There is also no data presented
here to show that Synthroid is notjust
as variable as other products.

4. Drs Katz and Scherger refer to
recent activities of the FDA, state leg-
islatures, and state boards of pharma-
cy regarding “narrow therapeutic
index” drugs, such as levothyroxine.
These initiatives are not prompted by
patients or providers concerned
about quality. Rather, this agenda is
being driven by the pharmaceutical
industry through their research lobby-
ing group, the Pharmaceutical
Research Manufacturers Association
(PhRMA). Interestingly, powerhouses
such as Du Pont and Knoll find them-
selves in the ironic position of being
an industry asking for more govern-
ment rules and regulations.
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The study by Dong et al provides
head-to-head evidence for the bio-
equivalence of common forms of
levothyroxine.2 It is up to the dis-
senters to provide equally com-
pelling evidence to the contrary.
Clinical monitoring of levothyrox-
ine therapy demonstrates that this
is a variable drug, and we have no
reason to believe that Synthroid is
substantially different in this
regard. Guidelines suggest annual
TSH evaluation to monitor this vari-
ability.3And as Katz and Scherger
suggest, it is prudent to measure
TSH after switching from one for-
mulation of levothyroxine to anoth-
er, and doses may need to be
adjusted to achieve optimal con-
trol. The price difference quoted by
Katz and Scherger would lead to a
yearly difference of $50 in drug
cost. The cost of a TSH, approxi-
mately $45 at the University of
Washington, would be recovered
after just the first year of generic
therapy (which ignores the cost of
the TSH that would be checked
annually anyway). If we switched
even 4 million patients from their
current Synthroid to generic, we
would save $200 million per year
after the first year. This is indeed an
economic issue.

Km Schellhase, MD
Allan Ellsworth, PharmD
University of Washington

Seattle
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FROM REAL QUIBBLES TO
RESEARCH QUESTIONS

To the Editor:

Dr Stein’s editorial comments' regard-
ing our paper, “Gowning: Effects on
Patient Satisfaction,” 2are quite gener-
ous. We are deeply honored, though a
bit reluctant, to accept the notion that
our work constitutes “a paradigm
shift.” Perhaps, instead, our efforts
may serve as a “recalibration” (as Dr
Stein has also suggested) and return
to such genuine paradigm-shifting
thought as that first unveiled by
George Engel, MD, 20 years ago this
year.3 In his biopsychosocial chal-
lenge to tire biomedical model, Dr
Engel threw down the gauntlet and
became a champion to what today
might be termed “patient-centered”
care.

Dr Stein has raised some impor-
tant curiosities, however, as to the
contexts that bore out our research
question. He writes, “I would have
liked to have known the circum-
stances and timing in the authors’
practice and working relationship in
which questions about barriers, trust,
satisfaction, time efficiency, and
gowning were raised and heeded.” In
so asking, Dr Stein tempts us to tell
our story. We do so both because we
respect the questions he has posed
(ie, what questions get asked and
what questions get studied) and
because we feel that the Journal’s
readership may benefit from our
experience.

The effects of gowning practices
(either on patient satisfaction or clin-
ic efficiency) might have taken the
form of a wager or “gentleman’s bet,”

if that were possible. It might have
also disintegrated into a power strug-
gle as to whose experience would
prove to serve the “true reality”—that
of a family medicine physician/clinic
director or that of a clinical psychol-
ogist/behavioral science educator.
Positions were well entrenched. The
first author had never practiced
or taught in a primary care residen-
cy where patients were routinely
gowned before the physician ar-
rived to hear the presenting prob-
lem—how dehumanizing, how “ster-
ile.” Certainly, such practices must
detrimentally affect the doctor-
patient relationship. The second
author had never envisioned the
routine practice of gowning as being
anything other than practical, time
efficient, and benign. Our third and
fourth authors, in turn, contributed
sociological and anthropological
perspectives honed in the rigors of
their extensive training.

A turning point in the evolution of
these arguments came in the form of
faculty development training. We had
the privilege of hearing a simple mes-
sage from Russell Schuh of the
University of Pittsburgh. He encour-
aged our faculty to take what both-
ered us, to take what concerned us, to
take what might actually aggravate us
in our clinical/professional lives and
transform these challenges into
research questions. Such was the
birth of our gowning question.

Itis ironic that neither the first nor
second author proved to be right (ie,
gowning practices were not shown to
have an impact on patients’ trust in
their doctors; they also did not signif-
icantly alter the length of the clinic
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visit). It is fitting that the big winners

could, indeed, be our patients. We will

continue to ask questions about what

may affect our patients’ satisfaction

and clinical outcomes; we will settle

our interdisciplinary struggles by

means of the most cordial of

venues—the honorable field of

research. We challenge our colleagues
to do the same.

Scott S. Meit, PsyD

Dorian Williams, MD

F. Carson Mencken, PhD

Van Yasek

West Virginia University,

Morgantown
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CORRECTION

The final reference was missing
from the editorial by Thomas L.
Schwenk, MD, in the December
issue (Community-based teach-
ing and academic medical cen-
ters: a fragile and uneasy
alliance. J Fam Pract 1997;
45:482-4f The reference is as fol-
lows: Vinson DC, Paden C. The
effect of teaching medical stu-
dents on private practitioners’
workloads. Acad Med 1994
69:237-8.



