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The Usefulness According to the Incubation Time of PTH as
Prediction Index of Hypocalcemia

Doo Hee Au, Ji Young Kim and Jae Dong Seok
Department of Nuclear Medicine, Samsung Seoul Hospital, Seoul, Korea

Purpose: PTH (parathyroid hormone) level is a useful index for prediction of hypocalcemia after thyroidectomy.
The fast results are required for an early diagnosis of hypocalcemia. In this study, we evaluated the PTH change
according to incubation time, and investigated the usefulness of hypocalcemia diagnosis of PTH results in early
incubation time. Materials and Methods: The subjects were 131 patients who had taken the PTH test from July
to August in 2009. All experiments were used IRMA method. PTH value were evaluated with the correlation
between precision (10 times repeat) and recovery rate and at 0.5, 3, 6 and 18+2 (below overnight) hours
following incubation time. Data analysis was investigated with relationship of the sensitivity, specificity, PPV
(positive predictive value) and accuracy. Results: The correlation was time-dependent with levels reaching
R?=0.987 at 0.5 hours, R’=0.993 at 3 hours and R?=0.996 at 6 hours compare to overnight levels. The precision
(%CV4SD) were 15.92+15.54 at 0.5 hours, 6.91£7.38 at 3 hours, 4.30+4.69 at 6 hours and 4.594+2.59 at
overnight. The recovery rate (Y%oMean+SD) were 96.845.44 at 0.5 hours, 102.6+4.35 at 3 hours, 100.7+2.56 at 6
hours and 102.2+5.98 at overnight. When 15 pg/ml of overnight density was set up as criteria, we measured the
sensitivity, specificity and PPV, accuracy at 0.5, 3, 6 hours. The sensitivity was shown to 97.5% at all times. The
specificity was 96.0% at 0.5 hours, 100% at 3 hours and 92.3% at 6 hours for control, respectively. The PPV was
86.6% at 0.5 hours, 100% at 3 hours and 92.8% at 6 hours. The accuracy was shown to 84.7% at 0.5 hours, 97.5%
at 3 hours and 90.6% at 6 hours. These data were accompanied by a corresponding PTH value of overnight
incubation time, which significantly correlated with early time results. Conclusion: The values of PTH at 3 hours
has favorable the rate of concordance of 94.1% and may be useful for prediction of hypocalcemia, and it
responses to overnight incubation PTH values. Therefore, This method may be an attractive alternative to proper
treatment to stop symptom revelation by giving a calcium agent to the patient. (Korean J Nucl Med Technol

2010;14(1):138-142)
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(1) Overnight& 7|20 2 WRSAIHHE A
K1 0547k o) R’=0.987, 3417+ R’=0.993, 64
R’=0.99 24 L% %z;v_ A B g thFig,. 1~3).

ESH HFHQ F e AR E(kappa)E HUZ wj 0.5
A|ZF uf 0.856 (p<0 0001), 34|17k ) 0.969 (p<0.0001), 6A]
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Table 1, Accession of diagnosis methods

2y Positive Negative
=y
Positive TP (true positive)  FP (false positive)
Negative N (false negative) TN (true negative)
(pg/mL)
500 )
100 F R*=0.9876
™30
=
200 T
o
100
0 1 1 1 1 ]
0 100 200 300 400 500
. (pg/mL)
ovemight
Fig. 1. The correlation of Overnight and 0.5 hours.
(pg/mL)
I |
200 =(.9932 )
= 300
<200 *
100
0 1 1 1 1 ]
0 100 200 300 400 500
, (pg/mL)
overnight
Fig. 2. The correlation of Overnight and 3 hours
(@) PTH A, 3 3 <7} 550 ZA1S 103] 415 =43t

Table 3. Comparison of precision according to the incubation time

At A% (MeantSD (%CV))= A7} w0 A 10
A 05A17FY o] 4.121.5 (36.1), 347+ wf 5.240.8 (15.3), 6A]
7t o 53204 (9.7), Overnightd u| 5.6+0.4 (7.5), 57}
=20 HA 204 054171 o] 60.8+4.1 (6.8), 3417+ o
63.1+1.5 (2.4), 6X17+d ] 58.9+1.5 (1.6), Overnight& uj
541415 (3.1), 1197} Bmo] AHA 304 05417 o
162.5+7.8 (4.8), 3AI7tY o] 165.2+4.8 (2.9), 6A17+Y uj
153.342.3 (1.5), Overnight? wj 148.9+4.5 (3.0)= ZA=| ¢t}
(Table 3).

() PTH 5,11 = 2719] 27188 Al=s HARE 23t
3]428(% Mean+SD)-2 74| 104 0.54] & wf 92.143.0, 34]
7r ) 99.4+3.8, 64171 wf 99.942.3, Overnight & wf 98.9+2.0,
AA| 2004 054171 wf 92.1+1.0, 3A17H wff 92.1+3.8, 64171
o uff 92.142.5, Overnight o uff R.1+65 ZA%|IcHTable 4).

(4) =% AT} =% T 6, 24, 48X]7F ZH2 Bk 2R
A durAs éxéﬂ A= 427goldlon, A 3=

F9| HtA|(MeantSD)+= =& #(HO) 38.6+19.4 pg/ml,

(pg/mL)
500 r

Mo t
=1 300
< 20
100
0

R® = 0.9967

0 100 200 300 400 500
(pg/ml)

overnight
Fig. 3. The correlation of Overnight and 6 hours

Table 2, Measurement of Kappa according to the incubation time

Kappa p-value
0.5A|Z¢ 0.856 0.0001
3AIZE 0.969 0.0001
6A[Zt 0.883 0.0001

Ax 1 Mean+SD (%CV)

A 2 Mean+SD (%CV)

A 3 Mean+SD (%CV)

05412t 41215 (36.1) 60.8+4.1 (6.8) 162.5+7.8 (4.8)
3AIZ 5.2+0.8 (15.3) 63115 (2.4) 165.2+4.8 (2.9)
6AIZt 53404 (9.7) 58.9+1.5 (1.6) 153.3+2.3 (1.5)
overnight 5.620.4 (7.5) 541215 (3.1) 148.9+4.5 (3.0)

" CV; Coefficient of variation, SD; Standard deviation



ezs 6A7F T(H6) 154142 pe/mLE 7V 7HAsRICHL,
Zedy 24A)7F B(H24) 19.6+19.3 pe/m, 24 48 4|7 S(H4S)
20.5421.9 pg/mLZ S7=|QUE ZErAE =& A 8.60+0.49
mg/dL, % 6AI7F & 7.82+0.60 mg/dLZ 714 A4Stk

e 24A17F 3 8.33+0.73 mg/dL, & 48417t & 8.45+0.76
mg/dLZ Z71E AcKFg 4).

(5) WA= (cut-off point=15 pg/mL)E 7|&Fo=2 A2
#3928 o|&31H 054171 W) 9= 97.5% E0]%= 96.0%
O AZ 86.6% ATT 84.7%RIL, 3A|ZHY w W=
97.5% E°|= 100% YAF9=%E 100% A= 97.5% %1, 6
AlZEd o] M7= 97.5% Eol% 92.5% FAGIEE 92.8%
A3 90.6% HHTable 5).

Table 4, Comparison of recovery rate according to the incubation time

AXA 1 (%MeanSD) ZAX| 2 (%Mean+SD)

0.5A|ZF 92.1+3.0 92.1+1.0
3AIZE 99.4+3.8 92.1+3.8
6A|Zt 99.9+2.3 92.1+2.5
overnight 98.9+2.0 92.1+6.1
0T = OPTH (pg/mL)
W Ca (mg/dL)
30
20 T
10 T
0
HO H6 H24 H48

Fig. 4. Parathyroid hormone and serum calcium concentration
in the studied subjects at different time-points.
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Table 5, Comparison of sensitivity, specificity, PPV, and accuracy according to the incubation time

Sensitivity (%) Specificity (%) PPV (%) Accuracy (%)
0.5A|Zt 97.5 96.0 86.6 84.7
3A|ZH 97.5 100 100 97.5
6A|ZF 97.5 92.3 92.8 90.6

" PPV; Positive predictive value.
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2009 7~8971A] PTHE AARSH 325 (n=131)& o4t

=
=
o5 ST, FAPEE WHAASH O WG AIZEE

Aol5=, A E Hlul 24 shel

AlFHA o A= overnight & 712202 054 7R R*=0.987,
3AI7RS R’=0.993, 6417+ R=0.99%= Urelyich Adw
(%CVASD)oJ|A] 0.5A| 712 15.92415.54, 3AI7RS 6.91+7.38, 6417k
2 430+4.69, Overnight 4.59+2.59% ZA=|QIct 348
(YoMean+SD)ol| 4] 0.5A] 71 96.8:45.44, 3AI7HS- 102.6+4.35, 6A]
7F&- 100.742.56, Overnight-2 102.245.98% =4 =]9ich k4
dl&A](cut-off point=15 pg/mL)E 7|EC=2 AHLFIFS
oAl &S uff, 0.5A1XFY wff WIZHE 97.5% E0]% 96.0% /3
=5 86.6% AT 84.7% 31, 3A17HY o WIE 97.5% E
O]% 100% FAAZE 100% A= 97.5%%L, 6417+
] WA 97.5% Eo|% 92.3% FAAZE 92.8% AT
90.6% %t}

Overnight 3} B]wg off FARESAIZE 3A 7]l A4] 98.3%
2 7P w2 dAE&E B91, Kappa®} A4 w3k 9=
Skelet. ool HAMFSAIZRS 3AIREO 2 A1 414535 4
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