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o the Editor:

We read with interest an article by Dr I.J. Chopra in the April
004 issue describing the measurement of 3.3�-diiodothyronine
ulfate (T2S) in thyroidal and nonthyroidal disease, pregnancy,
nd fetal/neonatal life.1 In the article, the author describes
evelopment of a sensitive and specific radioimmunoassay for

2S, and reports a 5-fold increase in serum levels in pregnant
omen and a 20-fold increase in cord serum levels in neonates

s compared to “normal” euthyroid values. A significant por-
ion of the data was presented at the Annual Meeting of the
merican Thyroid Association in San Diego in 1996 (Thyroid
:S23). The number of patients studied does not appear to have
ncreased in the intervening years.

It has been a decade since we reported detecting a T2S
ross-reactive material in pregnant and cord sera (compound
).2 We observed that the majority of T2S-reacting material
as not T2S per se; it could be separated from T2S on high-
erformance liquid chromatography, and was acid stable as
ompared to T2S, which is readily hydrolyzed by 0.5 N HCl at
0°C.2,3 Although Chopra included our paper in his references,
e failed to use these criteria to separate T2S from compound

in the sera of pregnant women or the cord sera in his study.
Further, it seems likely that the reported values for T2S in

onpregnant individuals are too high. T2S, a hydrophilic deriv-
tive of T2, is readily cleared by the kidney. In addition, it is
apidly degraded by the type 1 deiodinase with a Vmax/Km ratio
f 1,040,4 compared with a Vmax/Km of 21 for T2, and is poorly
ound to TBG. Chopra reported the serum level of T2S (51
g/dL) in nonpregnant euthyroid individuals was 10 times that
f T2 (�5 ng/dL).5 Even if one assumes that T2S has a meta-

olic clearance rate similar to T2 (�700 L/d), the production
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ate of T2 would be nearly 350 �g/d (10 times that of T2),5 a
ate 2 to 3 times that of T4. Thus, available information would
uggest that the material measured by Chopra is not totally
ttributable to T2S and the cross-reacting material(s) in his T2S
adioimmunoassay remains to be identified. Incidentally, our
alues for normal women, about 10 ng/dL, were reported not
nly for 14 patients in reference 2, but also more in recent
ublications that reported similar results in additional 27 more
onpregnant women.6,7

Finally, the article states that T2S assays in maternal serum
re a poor indicator of fetal thyroid function. We have never
laimed that authentic T2S is such an indicator. Rather, we have
resented extensive evidence that compound W, a compound
hat is cross-reactive with T2S in our immunoassays, is an
ndicator of fetal thyroid function, and rises throughout preg-
ancy to reach values 15 to 20 times normal in the third
rimester.2,3 Compound W assays have proven useful in iden-
ifying fetal hypothyroidism,8,9 and in monitoring fetal thyroid
unction in women treated with antithyroid drugs.8-10

Sing-yung Wu, MD, PhD
Delbert A. Fisher, MD

From the Thyroid Research Laboratory, VA-UCI Medical Center,
ong Beach, CA; and the Quest Diagnostics–Nichols Institute San Juan
apistrano, CA.
© 2004 Elsevier Inc. All rights reserved.
0026-0495/04/5310-0048$30.00/0
doi:10.1016/j.metabol.2004.07.003
REFERENCES
1. Chopra IJ: A radioimmunoassay for measurement of 3,3�-diiodo-
hyronine sulfate: studies in thyroidal and nonthyroidal diseases, preg-
ancy, and fetal/neonatal life. Metabolism 53:538-543, 2004
2. Wu SY, Polk DH, Chen WL, et al: A 3,3�-diiodothyronine sulfate

rossreactive compound in pregnant women serum. J Clin Endocrinol
etab 78:1505-1509, 1994
3. Wu SY, Fisher DA, Huang WS, et al: Urinary compound W in

regnant women is a potential marker for fetal thyroid function. Am J
bstet Gynecol 178:886-889, 1998
4. Visser TJ: Sulfation and glucuronidation pathway in thyroid
etabolism, in Wu SY, Visser TJ (eds): Thyroid Hormone Metabo-

ism: Molecular Biology and Alternate Pathways. Boca Raton, FL,
RC Press, 1994, pp 85-118
5. Hennemann G: Thyroid Hormone deiodination in healthy man, in

ennemann G (ed): Thyroid Hormone Metabolism. New York, Dek-
er, 1986, pp 227-295
ulfated 3,3�-diiodothyronine radioimmunoassay and its application in
regnant women. Proc Natl Sci Counc Repub China B 19:201-207,
995
7. Rajatanvin Å, Fisher DA, Chailurkit I, et al: A T2S crossreactive
aterial (compound W) in hyperthyroid patients with trophoblastic

isease. Thyroid 9:989-994, 1999
8. Abuhamad AZ, Fisher DA, Warsoff SI, et al: Antenatal diagnosis

nd treatment of fetal goitrous hypothyroidism: Case report and review
f the literature. Ultrasound Obstet Gynecol 19:501-505, 1995
9. Cortelazzi D, Morpurgo PS, Zamperini P, et al: Maternal com-

ound W serial measurements for the management of fetal hypothy-
oidism. Eur J Endocrinol 141:570-578, 1999

10. VanMiddlesworth L, Guerra SM, Mercer BM, et al: Maternal
compound W”, a possible indicator of fetal thyroid function during
aternal hyperthyroidism on PTU therapy. Program of the 11th Inter-

ational Thyroid Congress, Toronto, Canada, September 10-15, 1995

abstr 211)

1387


	To the Editor
	REFERENCES


