




Various Aspects of T4 and T 3 Metabolism in Normal Man
(Table 1)

Both thyroid hormones are almost totally bound in the

Sources of the Thyroid Hormones
The thyroid gland synthesizes both T4 and T3 , and

hydrolysis of human thyroglobulin reveals a ratio of T4:T3 of
approximately 20.' This observation of the relatively low
content of T3 in the normal human thyroid and the unequi­
vocal evidence that T4 is converted to T 3 by the peripheral
tissue in man,2 has led to the conclusion that the majority of
the circulating T3 is derived from the outer ring monodeio­
dination of T 4 by peripheral tissues. These observations sug­
gest that it is not necessary to supply exogenous T3 in either
the treatment of hypothyro id ism or to r the suppression of the
nontoxic goiter. Since T 3 is metabolically more active than
T4 , it has been suggested that T 4 might be a prohormone for
T3 and that T4 has little metabolic activity of its own. However,
this postulate has not been proved conclusively, and T4 itself
probably does have metabolic activity.

TRH caused by destructive lesions in the hypotharamus or
hypothalamic-pituitary tract or an idiopathic deficiency of
TRH (tertiary hypothyroidism). Since serum concentrations
of TRH cannot be reliably measured and TRH is also present
throughout the central nervous system, the diagnosis of
secondary and tertiary hypothyroidism cannot be made by
measuring the serum or urine TAH concentration. However,
the serum TSH response to exogenously administered TRH,
which is now commercially available (Thypinone), can be
used to differentiate pituitary from hypothalamic hypothy­
roidism. The TSH response is normal or prolonged in the
latter whereas no TSH response to TRH occurs in pituitary
hypothyroidism.

It is evident, therefore, that the diagnosis of overt hypo­
thyroidism is most commonly made by the finding of a low
total or free serum T 4 concentration and an elevated serum
TSH concentration, that the diagnosis of early primary
hypothyroidism is best confi rmed by an elevation in the
serum TSH concentration, that secondary or tertiary hypo­
thyroidism is associated with a low serum TSH concentra­
tion, and that the TRH test can be used to differentiate pitui­
tary from hypothalamic hypothyroidism.

T4
Serum Concentration/dl 4-11 J.1g

serum by thyroxine-binding globulin (TBG), and T4 is ap­
proximately ten times more tightly bound than T3' Albumin
and thyroxine-binding preaJbumin (TBPA) also bind T 4 and
T3, but their role is far fess important. The proportions offree
T 4 and free T 3 are approximately 0.03% and 0.3%,
respectively, and the free T4 and free T3 concentrations are
approximately 2 and 0.4 ng/dl, respectively. The decreased
serum binding of T 3 as compared with T4 is associated with a
more rapid half-life and metabolic clearance rate (MeR) for
T 3 than for T4' However, in view of the larger extracellular T 4

pool, the daily production rate of T 4 (approximately 80 J,lg) is
greater than that of T3 (approximately 30 /-1g). Ideally, the
replacement dose of thyroid hormones in the treatment of
hypothyroidism would result in production or degradation
rates of normal quantities of T.1 and T 3, but such kinetic
studies are not necessary to determine the physiologic,
therapeutic doses of the thyroid hormones.

Determination of The Adequate Replacement Dose of
Thyroid Hormones

As noted previously, the restoration of clinical euthy­
roidism can be determined by judgment, basal metabolic rate
(SMR), and correction of the measurable abnormalities
associated with hypothyroidism. In practice, however, the
BMR is almost never used because of difficulties inherent in
the test. Clinical judgment is subjective and depends not only
on the clinical acumen of the physician but also on the relia­
bility of the patient, either or both of which may be faulty.
Since the most common cause of hypothyroidism is primary
thyroid failure with a compensatory, associated increase in
serum TSH concentration, suppression of the serum TSH
concentration to normal is the single most reliable method to
determine the adequacy of thyroid hormone replacement
therapy.3 It should be emphasized, however, that euthyroid
subjects may have undetectable serum TSH concentrations
as measured in many laboratories and that complete sup­
pression of TSH by exogenous thyroid hormones could
reflect either adequate or excessive replacement therapy.
The measurement of the serum TSH concentration is most
helpful in detecting continued hypothyroidism that is due to
inadequate therapy; the dose of thyroid hormone should then
be gradually increased until TSH is suppressed. It has been
suggested recently that in carrying out suppression therapy
with T4 for thyroid nodules and thyroid cancer the TRH test
be used to determine the exact physiologic quantity of l­
thyroxine required to suppress the serum TSH concentration
to undetectable levels throughout the 24-hour day.4 This T4

dose would result in an absent serum TSH response to TRH
and has been recommended as most efficacious in the treat­
ment of patients previously operated on for thyroid carci­
noma in whom complete TSH suppression is required.4.51t is
evident that in simple replacement therapy, in contradistinc­
tion to suppressive therapy, such detailed studies with TRH
are not practical. Customary and adequate doses of thyroid
hormone replacement therapy have been established. With
replacement therapy, a single serum TSH value usually is
sufficient to determine whether replacement therapy has
been adequate.
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Table 1
Approximate Normal Kinetic Values

Percent Free
Serum Free Concentration (ng/dl)
Total Body Stores (J.1g)
Half-Life (days)
Metabolic Clearance Rate (1/d)
Daily Production Rate (J.1g)
Oral Absorption
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Figure 2
Serum T4 and T3 concentrations after administration of L­
triiodothyronine (50 119).

thyroid, one might question whether this preparation should
be used as often as it is, even though in practice many pa­
"ts have been well managed for years with desic­
IIJed thyroid.

l-Triiodothyronine (Fig. 2): The routine clinical useofT3

as therapy for hypothyroidism should be discouraged in view
of the marked elevation in serum T3 concentration which
occurs within hours after its ingestion, even though it is not
clear that such high serum concentrations are harmful. Ob­
viously, serum T4 concentration remains low in these T3­

treated patients. Furthermore, since T3 is generated from T4

peripherally, it is not necessary to provide T3 exogenously. L­
triiodothyronine administration is useful in certain clinical
situations, however.

(1) To rule out hyperthyroidism, 75 to 100 119 of T3 is
administered daily for approximately two weeks, and the
serum T4 concentration is measured before and after the last
dose of T3. In normal sUbjects, TSH is suppressed by T3

resulting in thyroid suppression and secretion of T4 and a
marked decrease in serum T4 concentration. In hyperthyroid
patients, TSH is already suppressed and a further increment
in T3 will not suppress the hyperfunctioning thyroid and the
serum T4 concentration will not decrease.

(2) To determine whether patients who have been
treated with thyroid hormone for long periods of time are
euthyroid or hypothyroid, the thyroid medication is replaced
by 100 tJ.g of T 3 daily, and the serum T4 concentration is
measured four weeks later. If the serum T4 is essentially
undetectable, the patient has underlying hypothyroidism,
whereas a decreased but higher serum T4 concentration

•

119/dl) indicates normal underlying thyroid function. ll

(3) T3 may be substituted for T4 containing preparations
in hypothyroid patients previously operated on for thyroid

carcinoma. To determine whether residual thyroid tissue or
functioning metastatic tumor is present, the T3 is abruptly
discontinued. Due to the more rapid half-life of T3 , the serum
TSH will rise more quickly, stimulating residual tissue to
concentrate radioiodine, and avoid a more prolonged symp­
tomatic period of hypothyroidism.

(4) Since the major active thyroid hormone, T 3, is pri­
marily derived from the peripheral deiodination of T4 and T4

deiodination is markedly impaired in patients with a wide
variety of severe illnesses, it might be rational to use T3 to
treat hypothyroid patients in whom systemic illness develops
and thereby maintain adequate concentrations of T3' in
practice, however, this hypothesis has not been tested, and
T3 therapy may not be necessary since T4 probably has meta­
bolic activity without conversion to T 3' Furthermore, as will
be discussed subsequently, myxedema coma is well treated
with intravenous L-thyroxine.

Synthetic T4:T3 Combinations (Fig. 3): The major reason
for combining synthetic L-thyroxine and L-triiodothyronine
into one tablet was to provide both T 4 and T3 in the ratio most
consistently observed in desiccated thyroid since it was
believed that the thyroid was the only source of T3' This syn­
thetic combination does provide a consistent quantity of T4

and T3 and usually results in a normal serum T4 concentration
when euthyroidism is achieved but results in the postabsorb­
tive T3 elevations observed after the ingestion of all prepara­
tions containing T3 . Furthermore, as described in the fore­
going discussion, the majority of T3 is produced from the
deiodination of T4, negating the necessity of providing T3

orally. Although lot variation in T4 and T3 is far less likely in
the synthetic combination than in desiccated thyroid, there is
little practical or physiologic reason to use mixtures of T 4 and
T 3 ·

Synthetic l-thyroxine (Fig. 4): It is now generally -ac­
cepted that l-thyroxine is the preferred preparation for
treating hypothyroidism and suppressing nontoxic goiters.
L-thyroxine results in constant serum concentrations of both
T4 and T3 since the only source of the latter hormone is the
steady peripheral deiodination of T 4 . The major methodo­
logic problem that occurred with L-thyroxine was a con­
sistent elevation of the serum T4 concentration in patients
treated with the older recommended dose of 0.3 mg daily.
This quantity is now recognized to be supraphysiologic,12
and the recommended replacement dose, as reflected in a
normal or suppressed serum TSH concentration, varies from
0.1 to 0.2 mg daily.13 The serum T4 concentration may be
elevated in some patients receiving 0.2 mg l-thyroxine. The
serum T3 concentration in patients receiving physiologic
replacement doses of L-thyroxine usually remains within the
normal range.

Miscellaneous Comments: Although the absorption of
oral L-thyroxine is usually steady and predictable, some
hypothyroid patients with concurrent malabsorption syn­
dromes or cirrhosis require larger doses of L-thyroxine to
maintain the euthyroid state. Hypothyroid patients receiving
L-thyroxine and cholestyramine may also require larger
replacement doses of thyroid hormone since cholestyramine
may partially inhibit L-thyroxine absorption. The serum T 4
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Figure 3
Serum T4 and T3 concentrations after administration of
T 4:T3 (2).

concentration in patients receiving L-thyroxine therapy and
therapeutic doses of phenytoin sodium (Dilantin) may be
lower than expected since phenytoin sodium induces hepatic
microsomal drug-metabolizing enzymes, enhancing the
biliary excretion of L-thyroxine. Increases and decreases in
the serum thyronine-binding globulin will result in an appro­
priate increase and decrease in serum T4 and T3 concentra­
tions, respectively, in patients who are receiving physiologic
replacement L-thyroxine therapy; however, free T4 and T3

concentrations will be normal.
Finally, the serum T3 concentration will be decreased in

patients treated with L-thyroxine who have systemic illness
or caloric deprivation. those treated with large doses of
corticosteroids or propranolol, or patients who have recently
received iodine-containing radiocontrast dyes.
Age-Related Variations in Therapy of Hyp~~hyroidism

Infancy and Childhood: In view of the many screening
programs for the detection of neonatal hypothyroidism, the
diagnosis of hypothyroidism will more often be made during
the first weeks of life. The incidence of neonatal hypothy­
roidism is approximately 1 in 6,000 to 7,000 births, and early
detection should lead to early treatment to avoid the perma­
nent mental retardation that occurs when treatment is
delayed for months. Once the diagnosis is confirmed, 0.1 mg
of L-thyroxine may be administered intramuscularly daily for
two to three days, followed by maintenance ora! doses of
0.05 to 0.1 mg daily for the first year, with gradually increas­
ing doses throughout childhood until the usual adult mainte­
nance dose of approximately 0.2 mg of L-thyroxine daily is
achieved. 14 As described in the foregoing discussion, mea­
surement of the serum TSH concentration is the most reliable
test of adequate replacement therapy. Obviously, pituitary or
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figure 4
Serum T4 and T 3 concentrations after administration of L·
thyroxine (0.2 mg).

hypothalamic hypothyroidism will require administration ot
cortisol if ACTH deficiency is present, and serum T 4 concen­
tration will be the best objective test of adequacy of L­
thyroxine treatment.

Old Age: Since hypothyroidism is often discovered fa
the first time in elderly patients in whom coronary arter)
disease is prevalent, full replacement doses of thymic
hormones should not be given initially since angina am
myocardial infarction may occur. Suboptimal doses of L
thyroxine (0.025 to 0.05 mg daily) should be given during thE
first several weeks and the dose gradually increased, rarely tc
exceed 0.1 to 0.15 mg dai Iy. The ECG and serum T 4 and TSr
concentrations should be carefully monitored. Obviously, i

Table 3
Treatment of Myxedema Coma

(A) 1. initial IV dose 200-400 J.1g 25-30 J..1.g
2. Maintenance IV daily dose 100 J.19 ......10 I1g/8 hi
3. Onset of action --24 hI' ..... 6 hr

(B) Hydrocortisone 100 mg IV q 6 hI' initially
(C) Pulmonary assistance for CO2

retention and anoxia
(0) Blankets for hypothermia
(E) Treat precipitating disease
(F) Low dose digoxin if necessary
(G) Avoid

1. Sedatives and narcotics
2. Overhydration



angina or ECG evidence of ischemia occurs, the dose of L­
thyroxine should be decreased. If the recurrence of the
symptoms of hypothyroidism is disturbing, the dose of L­
thyroxine may again be gradually increased and propranolol
added to decrease the possible adverse effects of the thyroid
hormones on the heart and reducethe possibility of recurrent
angina.

Myxedema Coma: As outlined in Table 3, the availability
of parenteral L-thyroxine has greatly simplified the manage­
ment of myxedema coma which was almost always fatal
years ago. L-triiodothyronine is not commercially available
for parenteral use, and it would be necessary to prepare a
sterile solution in the laboratory or pharmacy. Since there is
as yet no evidence that L-triiodothyronine is more efficacious
than l-thyroxine parenterally, the latter is at the present time
the preferred treatment. Although many authorities recom­
mend much larger starting doses, the frequency of coronary
artery disease in the elderly population prompts us to insti­
tute intravenous therapy with a relative low dose (0.2 mg) of
L-thyroxine. We administer 0.1 mg intravenously daily
thereafter until oral therapy can be given.

Corticosteroids should also be administered since pitui­
tary or hypothalamic hypothyroidism or Schmidt's syndrome
(primary adrenal and thyroid failure) may be present. Fur­
thermore, there is some evidence that hypothyroidism may
result in decreased adrenal synthesis of hydrocortisone and
a decreased stress-induced release of ACTH.

Treatment of the precipitating cause of the myxedema
coma, careful attention to pUlmonary problems, the judicious
use of digoxin and other drugs, the avoidance of all sedatives
and narcotics, and careful fluid replacement in view of the
retention of fluid and hyponatremia commonly observed in
severe myxedema have all contributed to the improvement in
the survival rate in patients with myxedema coma.

To prescribe any drug mentioned in
this article, the readers should consult
full prescribing information.
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THYR
Edited by
Jack H. Oppenheimer, M.D.

Dear Doctor:

This issue of THYROID TODAY contains an article commenting on
the drug, L-thyroxine. In keeping with our announced policy of this
series, no advertisement for any pharmaceutical product will appear.
Nevertheless, as the sponsor of this publication manufactures a brand
of L-thyroxine, it is required by current Federal regulations to provide
full prescribing information on this product. Accordingly, you will find
this printed on the reverse side of this letter.

Sincerely,

Jack H. Oppenheimer, M.D.



SYNTHROID
(Levothyroxine Sodium, USP) FLINT
Synthroid Tablets - jor oral admlnlstranon
Synthroid Injection - for parenteral administration after
reconstltu~on

Description
SYNTHROID [Ievothyroxlne sodium] Tablets and
SYNTHROID for Injection contain synthetic crystalline levo­
thyroxine sodium (L-thyroxlnej L-thyroxlne IS the prinCipal
hormone secreted by the normal thyroid gland

I I

HO-V-o-VCH'fHCOON'V- NH2
J I

levothyroxrne sodIum

Pharmacologic category
SYNTHROID Clevothyroxlne SOdium) Tablets. taken orally
prOVide hormone that IS absorbed readily Irom the gastro­
Intestinal tract SYNTHROID Injection IS effective by any
parenteral route FollOWing absorption, the synthetic
L-thyroxlne Provided by SYNTHROID (Ievothyroxlne
sodium) products cannot be distinguished from L-thyroxlne
that IS secreted endogenously Each IS bound to the same
serum proteins and each eXhibits a SIX to seven day clrculat
Ing half-life In the euthyrOid IndiVidual

Bolh SYNTHROID (Ievothyroxlne sodium) products 1'1111
prOVide L-thyroxlne CT,) as a substrate for phySiOlogic
delodlnatlon to L-trllodolhyronlne (TJ ) Therefore, patients
taking SYNTHROID (Ievothyroxlne sodium] products 1'1111
demonstrate normal blood levels of L-trllodothyronlne even
when the thyroid gland has been surgically removed or
destroyed by radiOiodine Admlnlslratlon of levothyroxlne
sodium alone wdl result In complete phYSiOlogiC thyrOid
replacement

Indications and Usage
SYNTHROID lIevothyroxlne sodium) products serve as
specifiC replacement therapy lor reduced or absent thyrOid
function of any enology SYNTHROID [Ievothyroxlne
sodium) Injection can be used Intravenously whenever a
rapid onset of effect IS cnttcaL and either intravenOUsly or
Intramuscularly In hypothyrOid patients whenever the oral
route IS preclUded lor long penods of time

Contrllindlcations
There are no absolute contralndlcatlons to SYNTHROJD
[Ievothyroxlne sOdlum)lherapy Relative contralndlcatlons
Include acute myocardial Infarclton, uncorrected adrenal
InsuffiCiency and thyrotOXIcoSIS [see WARNINGS]

Warnings

Drugs WIth thyrOid hormone actiVitY, alone or together
with other therapeutic agents, have been used tor
the trealment ot ObeSity In euthyroid patients. doses
Within the range of dally hormonal requirements are
Ineffective tor weight reduction. Larger doses may
prOduce serrous or even hie threatening manifesta­
tions of tOXICIty, particularly when given In aSSOCiation
With sympathomimetic amlnes such as those used
lor their anorectiC effects

Patients With cardiovascular diseases warrant particularly
close attention dUring the restoralton of normal thyroid
function by any thyroid drug In such cases low Inlttal
dosage Increased slowly by small Increments IS IndiCated
OccaSionally the cardiovascular capacity of the patient IS
so compromised that the metabolic demands of the
normal thyrOid state cannot be met Clrnlca1ludgment 1'1111
then dictate a less-than-complete restoration of thyrOid
status

EndOCrine disorders such as diabetes mellitus, adrenal
InsuffiCiency (Addison s disease). hypoPltultansm and
diabetes InSipidus are characterized by signs and symp­
toms which may be diminished In seventy or obscured by
hypothyroidism SYNTHROID (Ievothyroxlne sodium)
therapy lor such patients may aggravate the IntenSity of
preViously obscured symptoms and r<;;qulre appropriate
adlustment ot therapeutic measures directed at these
concomitant disorders

ThyrOid replacement may potentiate the eHects of
anticoagulants Patients on anticoagulant therapy should
have j~eouent prothrombin determinations when Institut­
Ing thyroid replacement to gauge the need to reduce
anticoagulant dosage

Precautions
Overdosage With any thyroid drug may produce the Signs
and symptoms of thyrotOXIcosIs but resistance to such
'actltlous thyrotOXICOSIS IS the general rule With SYNTHROID
(levothyroxlne soclum) Tablets. the relatively slow onset of
action minimizes the riSK of overdose out close observalton
In the weeks follOWing Institution of a dosage regimen IS
adVised Treatment of thyrOid hyperactivity Induced by oral
medication IS conllnea to interruption ot therapy for a week,
~ollowed by relnstltullon of daJly therapy at an appropriately
reduced dosage

Close observallon of the patlen! tollowlng the administra­
tion of SYNTHROID Clevothyraxlne sodium) Injection IS
adVised, and appropriate adlustment of repeated dosage IS
recommended

The 100 mcg (01 mg) and 300 mcg (0 3 mg) tablets of
SYNTHROID [Ievothyroxlne sodium) contain FD & C Yellow
No 5 (lartrazlne) WhiCh may cause allergiC-type reactions
(Including bronchial asthma) In certain susceptible IndlVld·
uals Although the overall InCidence of FD & C Yellow No 5
(tartraZlne) sensltlvlry In the general population IS lOW, It IS
frequently seen In patients who also have aspirin hyper­
senSitiVity

Adverse reactions
Adverse reactions are due to overdose and are those of
induced hyperthyrOidism

Dosage and Administration
For most adUlts, a final dosage of 100 mcg [0 1 mg) to
200 mcg (0 2 mg) 01 SYNTHROID [Ievothyroxlne sodium]
Tablets dally 1'1111 provide adequate thyrOid replacement. and
only occaSionally Will pattents reqUire larger doses Failure
to respond adequately to a dally oral Intake of 400 mcg
(04 mgJ or more IS rare and should prompt reconSlderalion
of the diagnOSIS of hypothyroidism. special mvestlgatlon of
the patient In terms of malabsorpllon 01 L-thyrOXine trom the
gastromtestlnal tract or evaluation ot patient compliance to
therapy

The concomitant appearance 01 other diseases, especially
cardiovascular diseases, usually dictates a replacement
regimen With Inlttal dOses Smaller than 100 mcg/day
:01 mg)

In otherwise heajthy adults With relatively recent onset of
hypothyrOidism, full replacement doses of 150 mcg (0 15
mg) or 200 mcg (0 2 mg) have been mstltuled Immediately
WIthout untoward effect and With gooo therapeuttc response
General experience, however. favors a more cautious
approach In view of the pOSSible preseJ1ce'ot subclinical
disorders of the cardIovascular system or other endo­
Crinopathies

The age and general phySical condition of the pattent and
the seventy and duration of hypotllyrOld symptoms deter­
mine the starting dosage and the rate 01 Incremental dosage
Increase leading to a hnal maintenance dosage. In the elderly
patient With long Slandlng disease, evidence of myxede­
matous ,nliltratlon ano symptomatiC. lunclionaJ or electro­
cardiographiC eVidence ot cardiovascular dysfunction, the
starting dose may be as little as 25 meg (0.025 mg) per day
Further Incremental Increases of 25 meg (0.025 mg) per
day may be Instituted at three to four week Intervals
depending on patten! response Conversely, otherwise
healthy adults may be started at higher dally doses and
raised to a full replacement dose In two to three weeks
Clearly it IS the phYSICian s ludgment of the sevenry of the
dIsease and close observation 01 patient response which
determine the rate and extent ot dosage Increase.

Appropriate laboratory tests are benefiCial In monitoring
thyrOid replacement therapy. Although measurements of
normal blood levels of thyrOXine In pallents on oral replace­
ment regimens frequently COincide With clinical ImpreSSions
of normal thyrOid status, higher than normal levels occur
occaSlonaily and shOUld not be conSidered eVidence of
overdosage per se In all cases. cilnlcallmpresslons of the
well-being of the patient take precedence over laboratory
determinations 01 appropriate Individual dosage.

In Intants and children, there IS a great urgency to achieve
full thyrOid replacement because of the cntlcal Importance
of thyroid hormone In sustarnmg growth and maturation
DesPite the smaller body size. the dosage needed to sustain
a full rale 01 growth. development and general thriVing IS
higher In the child than In the adult

The recommended dally replacement dosage of levo­
thyrOXine sodium In childhood IS 0-' years 9 mcg/kg:
1·5 years 6 mcg/kg. 6-10 years 4 mcg/kg: 1t -20 years
3 meg/kg Dose IS administered once dally only Optimal

maintenance levels shOUld be adlusted IndiVIdually to obtain
both normal serum free T. estimates (I.e_free T. Index) and
ThyrOid Stimulating Hormone (iSH] values after several
weeks of therapy for hypothyrOidism An exceooon may be
seen In congenital hypothyrOidism where eievated serum
TSH values may perSist lor the first 2-3 years of life deSPite
normalization of free T. measurements. In such cases. It
generally IS recommended that maintenance of normal
serum Iree T, values alone should be considered thera­
peutically suffiCient

In myxedema coma or stupor, WltnOut concomitant
severe heart disease, 200 to 500 mcg ot SYNTHROID
(Ievothyroxme sodium) Injection may be administered
'ntravenously as a solution containing 100 mcg/ml. DO
NOT ADD TO OTHER INTRAVENOUS FLUIDS Although
rne patient may show eVidence of Increased responSlvlty
Within SIX to eight hours. fuillherapeutic effect may not be
eVident until the follOWing day, An additional 100 to 300 meg
or more may be given on the second day If eVIdence of
Significant and progressive Improvement has not occurred
Like the oral dosage form, SYNTHROID (Ievothyroxme
sOdium) Injection produces a predictable Increase In the
Circulating level of hormone With a long hail-life This usually
precludes the need tor multiple Injecttons but continued
dally administration of lesser amounts parenterally should
be maintained unttlthe patient IS fUlly capable of accepting
a dally oraj dose. A daily maintenance dose of 50 to tOO mcg
parenterally should suffice to maintain a euthyroid state

In the presence of concomitant heart disease, the suddefl
admlnlstratlon of such large doses ot L-thyroxlne mtra,
venously is clearly not without Its cardiovascular nsks. Under
such Circumstances, mtravenous therapy should not be
undertaken Without weighing the alternative risks of the
myxedema coma and the cardiovascular disease. Clinical
ludgment In thiS Situation may dictate smalier intravenous
doses ot SYNTHROID (Ievothyro".tne sodium) Injection.

SYNTHROID Clevothyroxlne sodium) Injection by Intra­
venous or Intramuscular routes can De subStlluted for the
oral dosage form when Ingestion of SYNTHROID (Ievo­
thyrOXine sodium) Tablets IS precluded for long penods of
lime. The Initial parenteral dosage should be approXimately
one half of the preViously established oral dosage of Ievo­
thyrOXine sodium tablets Close observation of the patient
With Increase In dosage as needed, IS recommended

How Supplied
SYNTHROID (Ievothyroxlne sodium) Tablets are supplied
as scored, color-coded potency-marked tablets In 6 con­
centrations 25 mcg (0025 mg) - orange .50 meg (005
mg)-whlte 100 mcg (0 t mg)-yellow. t50 mcg (0.15
mg)-blue. 200 mcg (02 mgj- Pink 3DO mcg (0.3 mg)
-green

SYNTHROID (Ievothyroxlne sodium) Injection IS lyophilized
In the final container With 10 mg Mannitol, USP and 0.7 mg
tnbaSIC sodium phOSphate anhydrous pH may be adjusted
With sodium hydrOXide It IS supplied In color-coded 10 ml
vials In 3 concentrations 100 mcg-blue 200 meg-gray

500 mcg-yellow

Dlructions for reconstitution
Reconstitute the lyophilized levothyroxlne sodium byasep­
tically adding 5 mJ ot 09% Sodium Chloride Injection, USP
or Bacteriostatic Sodium Chloride InjeCtion, USPwith Benzyl
Alcohol, only Shake Vial to Insure complete mixing. Use
immediately after reconstitution Do not add 10 other Intra­
venous flUids Discard any unused portion.
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