To the Editor:

In his brief review on propylthiouracil (“Propylthiouracil
Is an Old but Still Useful Drug”) in the April 2011 issue of
Clinical Thyroidology, Dr. Weissel makes one erroneous
statement and one personal recommendation with which I
disagree. The incorrect statement is that propylthiouracil
(PTU)-related agranulocytosis is “independent of the age
of the patient.” The study he cited (1) and others (e.g.,
2) show that it is actually older persons who are more
susceptible to agranulocytosis.

The personal recommendation made by Dr. Weissel that
is troubling is the statement that “PTU should be used
in preference to MMI [methimazole] also in lactating
mothers, since its secretion in the milk is less than
that of MMIL.” While it is true that PTU crosses breast
epithelium less well than MMI does because it is highly
protein-bound and ionized at physiologic pH (3), the
quantities of both drugs that an infant might ingest are,
in fact, quite low. For PTU, it has been estimated that a
child might ingest approximately 150 pug per day from a
woman taking 200 mg of PTU three times a day (4).It has
been calculated that a baby could receive 70 pg of MMI
over an 8-hour period after the mother received a single
40-mg dose (5). Because this small amount conceivably
could have an effect on a nursing baby’s thyroid function,
it was suggested that PTU might be preferred in nursing
mothers (6). However, subsequent data from Azizi and
colleagues (7-12) show that infants exposed to MMI in
breast milk have normal thyroid function (7-9), as well
as normal 1Q and growth (10-12). These investigators
also measured serum MMI levels by high-performance
liquid chromatography in 8 infants 2 hours after they
breast-fed from mothers who were taking 10 mg of MMI
two or three times a day. The serum MMI levels were
undetectable in 6 of the 8 babies and were at the limit of
detection (0.03 pg/ml) in the other two (12). Serum MMI
levels at least 10-fold higher than this are seen in serum
in adults after a 10-mg oral dose (13). Therefore, there
is no reason not to use methimazole in breast-feeding
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women, and in acknowledgment of this fact, the drug
is approved for use in lactation, just like PTU, by the
American Academy of Pediatrics (14).

Recent concerns raised by the American Thyroid
Association and the Food and Drug Administration about
potential PTU-induced hepatotoxicity have resulted in
recommendations that limit the use of PTU (15,16) to
individuals who cannot take MMI, persons with life-
threatening thyrotoxicosis, and hyperthyroid women in
the first trimester of pregnancy. Breast-feeding is not
included in the indications. Because breast-feeding can
last for many months or even years (17), the duration of
PTU exposure of the mother could place her at increased
risk for severe liver toxicity, while a safer drug (i.e., MMI)
is available that would not put the baby at increased risk
for adverse health consequences. While there are no case
reports of infants breast-feeding from mothers taking
PTU in whom hepatotoxicity subsequently developed,
there are instances of babies with presumed in utero
hepatotoxicity from PTU (18).

In light of the foregoing, MMI should be the drug of
choice in breast-feeding women. Doses up to 40 mg per
day are safe, although the minimum dose that is required
to maintain normal thyroid function should be used. This
was also the conclusion of a recent extensive review of
the available literature (19). Interestingly, the need for an
antithyroid drug in the postpartum period is associated
with a decreased likelihood that a woman will breast-
feed or be advised to breast-feed by a physician (20),
indicating a need for greater physician education about
the safety of antithyroid drugs in lactation.

— David S. Cooper, MD

Professor of Medicine

The Johns Hopkins University School of Medicine
Baltimore, MD 21287

continued on next page

VOLUME 23 ¢ ISSUE 6

Back to Contents


http://www.thyroid.org/professionals/publications/clinthy/volume23/issue4/clinthy_v234_2_4.pdf
http://www.thyroid.org/professionals/publications/clinthy/volume23/issue4/clinthy_v234_2_4.pdf

To the Editor, continued

10.

11.

Cooper DS, Goldminz D, Levin AA, Ladenson
PW, Daniels GH, Molitch ME, Ridgway EC.
Agranulocytosis associated with antithyroid
drugs: effects of patient age and drug dose. Ann
Intern Med 1983;98:26-9.

Tajiri ], Noguchi S, Murakami T, Murakami N.
Antithyroid drug-induced agranulocytosis: the
usefulness of routine white blood cell count
monitoring. Arch Intern Med 1990;150:621-4.

Mandel SJ], Cooper DS. The use of antithyroid
drugs in pregnancy and lactation. ] Clin
Endocrinol Metab 2001;86:2354-9.

Kampmann JP, Johansen K, Hansen JM, Helweg
J. Propylthiouracil in human milk: revision of a
dogma. Lancet 1980;1:736-7.

Cooper DS, Bode HH, Nath B, Saxe V, Maloof
F, Ridgway EC. Methimazole pharmacology
in man: studies using a newly developed
radioimmunoassay for methimazole. ] Clin
Endocrinol Metab 1984;58:473-9.

Cooper DS. Which anti-thyroid drug? Am ] Med
1986;80(6):1165-8.

Azizi F. Effect of methimazole treatment of
maternal thyrotoxicosis on thyroid function in
breast-feeding infants. ] Pediatr 1996;128:855-8.

Azizi F, Khoshniat M, Bahrainian M, Hedayati
M. Thyroid function and intellectual
development of infants nursed by mothers
taking methimazole. ] Clin Endocrinol Metab
2000;85:3233-8.

Azizi F, Hedayati M. Thyroid function in breast-
fed infants whose mothers take high doses of

methimazole. ] Endocrinol Invest 2002;25:493-6.
Azizi F, Khamseh ME, Bahreynian M, Hedayati M.

Thyroid function and intellectual development
of children of mothers taking methimazole
during pregnancy. ] Endocrinol Invest
2002;25:586-9.

Azizi F, Bahrainian M, Khamseh ME, Khoshniat
M. Intellectual development and thyroid
function in children who were breast-fed by
thyrotoxic mothers taking methimazole. ]
Pediatr Endocrinol Metab 2003;16:1239-243.

CLINICALTHYROIDOLOGY ¢ JUNE 2011

22

12.

13.

14.

15.

16.

17.

18.

19.

20.

Azizi F. Thyroid function in breast-fed infants is
not affected by methimazole-induced maternal
hypothyroidism: results of a retrospective study.
] Endocrinol Invest 2003;26:301-4.

Okamura Y, Shigemasa C, Tatsuhara T.
Pharmacokinetics of methimazole in normal
subjects and hyperthyroid patients. Endocrinol
Jpn 1986;33:605-15.

American Academy of Pediatrics Committee on
Drugs. Transfer of drugs and other chemicals
into human milk. Pediatrics. 2001;108:776-89.

Bahn RS, Burch HS, Cooper DS, Garber JR,
Greenlee CM, Klein IL, Laurberg P, McDougall IR,
Rivkees SA, Ross D, Sosa JA, Stan MN. The role of
propylthiouracil in the management of Graves’
disease in adults: report of a meeting jointly
sponsored by the American Thyroid Association
and the Food and Drug Administration. Thyroid
2009;19:673-4.

FDA drug safety communication: new boxed
warning on severe liver injury with propylthio-
uracil. Accessed May 16, 2011, at http://www.

fda.gov/Drugs/DrugSafety/Postmarket
DrugSafetyInformationforPatientsandProvid-
ers/ucm209023.htm.

Shealy KR, Scanlon KS, Labiner-Wolfe ], Fein
SB, Grummer-Strawn LM. Characteristics of
breastfeeding practices among US mothers.
Pediatrics 2008;122(Suppl 2):S50-S55.

Cooper DS, Rivkees SA. Putting propylthiouracil
in perspective. | Clin Endocrinol Metab
2009;94:1881-2.

Karras S, Tzotzas T, Kaltsas T, Krassas GE.
Pharmacological treatment of hyperthyroidism
during lactation: review of the literature and
novel data. Pediatr Endocrinol Rev 2010;8:25-33.

Lee A, Moretti ME, Collantes A, Chong D,
Mazzotta P, Koren G, Merchant SS, Ito S. Choice
of breastfeeding and physicians’ advice: a cohort

study of women receiving propylthiouracil.
Pediatrics 2000;106(1 Pt 1):27-30.

VOLUME 23 ¢ ISSUE 6


http://www.fda.gov/Drugs/DrugSafety/Postmarket DrugSafetyInformationforPatientsandProviders/ucm209023.htm
http://www.fda.gov/Drugs/DrugSafety/Postmarket DrugSafetyInformationforPatientsandProviders/ucm209023.htm
http://www.fda.gov/Drugs/DrugSafety/Postmarket DrugSafetyInformationforPatientsandProviders/ucm209023.htm
http://www.fda.gov/Drugs/DrugSafety/Postmarket DrugSafetyInformationforPatientsandProviders/ucm209023.htm

Dr. Weissel responds:

My statement on page 3, 1st paragraph was ..
“The prevalence (of agranulocytosis) seems to be
independent of the age of the patient and of the
dose used.” Dr. Cooper claims that is incorrect. Let
me briefly quote from Cooper’s review article (1)
that I cited (contrary to Cooper’s suggestion, I did
not quote the 1983 paper by Cooper et al.) “Some,
but not all, studies have suggested that the risk of
agranulocytosis is greater in older patients and that
they have a higher rate of death.” In his contribution
to the textbook, The Thyroid: A Fundamental and
Clinical Text, Cooper states: “Elderly patients may
be more susceptible to agranulocytosis” (p. 671). I
conclude from this repeated cautious phrasing that
the author admits uncertainty about the influence
of age on this side effect of propylthiouracil (PTU).
Dai et al. did not find any correlation of PTU-induced
agranulocytosis with age (3).

My personal preference for PTU in lactating women
troubles Dr. Cooper. My argument was—and is—
that PTU is secreted less in the milk than is MMI.
Cooper agrees that this is the case, but he presents
a calculation that might give the impression that the
infants are at risk of ingesting considerable amounts
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of PTU when the lactating mother’s hyperthyroidism
is treated with PTU. However, the mother’s dose per
day on which his calculation is based is extremely
high. His calculation (based on a paper by Momotami
et al. [4]) that a baby could receive as much as 150
pg of PTU per day is, at least in Europe, unrealistic.
Doses of 600 mg per day for a lactating mother would
be necessary for such concentrations, doses that
are not given in Europe, where tablets contain only
20 mg in some countries (e.g., Austria). The usual
starting dose of PTU in Austria is 300 mg per day
for newly diagnosed hyperthyroidism. This dose is
subsequently rapidly tapered to a dose of about 60 mg
per day. Moreover, Momotami et al. conclude in their
article: “Mothers can breast-feed while taking PTU at
doses as high as 750 mg daily without adverse effects
on thyroid status in their infants.” [ am not aware of
any paper reflecting the experience of equivalent high
doses of methimazole.

— Michael Weissel, MD,
Medical Clinic III

Medical University of Vienna,
Austria
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