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Determination of Urinary lodine Concentration by Inductively Coupled
Plasma-mass Spectrometry in Thyroid Cancer Patients on Low-iodine Diet

Ji Hyun Lee, M.D.!, Ok-Ja Ji, M.T.!, Min-Jung Song, M.D.!, Hyung-Doo Park, M.D.!, Hee Kyung Kim, M.D.2,
Sun Wook Kim, M.D.?, Jae Hoon Chung, M.D.2, and Soo-Youn Lee, M.D.!
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School of Medicine, Seoul, Korea

Background : Thyroid cancer patients should be on low-iodine diet (LID) before radioactive iodine
therapy (RAIT) to maximize the effect of RAIT. Urinary iodine excretion is the most accurate marker
of very recent dietary iodine intake. We developed and evaluated the analytical performance of induc-
tively coupled plasma-mass spectrometry (ICP-MS) to determine urinary iodine concentration.

Methods : We evaluated the linearity, precision, accuracy, and lower limit of quantification (LLOQ)
of an ICP-MS method (Agilent 7500ce) to determine urinary iodine concentration in accordance with
the Food and Drug Administration (FDA) guidelines for bioanalytical method validation. This method
was used to determine and compare the iodine concentration in random urine samples of 120 thy-
roid cancer patients on LID for 1 week and 80 healthy adults on normal diet.

Results : Our ICP-MS method showed good linearity (1.0-1,913 ug/L; R>>0.999). Both intra-day and
inter-day precision CV were within 20% for the LLOQ (1 ug/L) and within 15% for the other concen-
trations. Accuracy was 110-120% for the LLOQ and 95-115% for the other concentrations. The median
concentration of iodine in random urine samples from thyroid cancer patients on LID (38.7 ug/L) was
significantly lower than that of healthy subjects (238.8 ug/L) (P<0.0001).

Conclusions : Urinary iodine analysis by ICP-MS showed good linearity, precision, accuracy, wide
measuring range of detection, and lower LLOQ. This method will be very useful to evaluate the sta-
tus of dietary iodine intake and the appropriateness of LID in thyroid cancer patients, thereby maxi-

mizing the effect of RAIT. (Korean J Lab Med 2010;30:351-6)
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7, CVE EADE 31310 3% 59k S wH A|3sto] o
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Table 1. Instrumental parameters and measurement conditions

Instrument Parameter Condition
Inductively R.f. power Forward: 1.1 kW
coupled Reflected: <3 W
plasma Gas flow rates Plasma argon: 15 L/min
Nebulizer argon: 0.87 L/min
Auxiliary argon: 0.9 L/min
Interface Sampling cone Nickel 1.0 mm
Skimmer cone Nickel 0.4 mm
lon sampling depth 8 mm
Mass lon lens voltage Optimized for 10 ug/L ™|
spectrometer Scanning mode Auto
Dwell time 330 msec

Number of replicates 3
Sample uptake time 30 sec
Sample acquisition time 10.3 sec
Post-wash time 150 sec

1530, 1,913 ug/Le] & 9714] =9 iodide
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°l7zlh~ 20% o1l 2 A et A=
= 110-120% Aol ATt Todide
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Table 2. Precision and accuracy data for standard iodine obtained % 1200 -
by using inductively coupled plasma-mass spectrometry S 100
i
Standard iodine Precision Accuracy g 800 |- <
. (] = a
concentration Intra-day  Intra-day = Recovery  Bias § ewf )é_zldogggx 73424
(ugll) CV(%)  CV (%) (%) (%) 3wl / ' '
=1 /
1(LLOQ) 16.6 18.1 116+5 19.2 § 200 |
38 12.8 14.8 109+4 95 = 3
%0 49 35 10541 45 % 2r;o 42)0 ei)o 8(‘JO 1(Joo 1;00 14‘100 1‘600 1‘800 2‘000 ézoo
200 1.3 85 120+3 -15 ' ' ' ' ' ' ’
584 09 33 10043 20 Expected concentration of iodine (ug/L)
1000 13 64 grx2 46 Fig. 1. Linearity of standard iodine obtained by using inductively
Abbreviation: LLOQ, lower limit of quantification. coupled plasma-mass spectrometry (ICP-MS).
80
700 B Healthy subjects (N=80, median 238.8 ug/L)
60 | 0 Thyroid cancer patients on low-iodine diet (N=120, median 38.7 ug/L)
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Fig. 2. Distribution patterns of urinary iodine in normal adults and thyroid cancer patients on low-iodine diet.

Abbreviation: ICP-MS, inductively coupled plasma-mass spectrometry.
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