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Reevaluation of the Neonatal Screening Test for

Hypothyroidism
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Purpose : We performed this study to compare the TSH and free T, levels according to gestational
age and birth weight, and to reevaluate the cut-off values in the neonatal screening test for congen-

Methods : Total 2,133 neonates(1,749 healthy newborns and 384 sick neonates) were screened in
Dankook University Hospital from May 2000 to January 2003. Neonates with abnormal TSH values
(higher than 20 uIU/mL) or abnormal free T, levels(lower than 1 ng/dL) were recalled to recheck
the thyroid function test. At that time, physical examinations and history-taking regarding perinatal
problem, medication history, and mother’s illness were undertaken.
Results : Serum TSH and free T, values revealed no significant difference according to sex, deliv-
ery type, and Apgar score. The free Ty levels showed statistically significant differences, with gesta-
tional age or birth weight(P<0.01). The recall rate of neonates due to abnormal screening test was
7.48 percent. Compared with original cut-off values, the recall rate of the new cut-off values setted
to TSH higher than 20 pulU/mL or free T4 lower than 0.64 ng/dL decreased from 7.48 percent to 4.8
percent in the healthy group. But, it compromised sensitivity when applied to the sick group.

Conclusion : In this study, neonatal free T, levels were significantly different according to birth
weight, gestational age, and the presence of compromised condition. Although the recall rate by TSH
>20 plU/mL or free T4<1 ng/dL was relatively high, it was impossible to set up new cut-off values
without compromising sensitivity. We think studies including a larger study population will be re-
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Table 1. TSH and Free T, Levels According to Gestational Age and Birth Weight in Healthy Group

Number of TSH(uIU/mL) Free Ty(ng/dL)
population mean+ SD 95% CI mean+ SD 95% CI
Gestatinal age(weeks)
295-337%6 20 10.47£5.96 7.68-13.27 1.77+0.72 1.43-2.11
34-36"° 155 8.28+569 7.38-9.19 1.73%0.85" 1.60-1.87
37-42 1,567 9.06+5.83 8.77-9.35 2.02%£0.90 1.97-2.06
>42 7 9.28+5.00 6.25-12.3 1.98+0.74 1.53-2.43
Birth weight(grams)
<1,500 9 5.88+6.15 1.15-10.61 1.72%+0.70 1.17-2.26
1,500-2,499 196 849+572 7.08-9.29 1.76+0.867 1.64-1.88
=>2.500 1,544 9.09+5.82 8.80-9.38 2.022£0.90 1.97-2.06
Total 1,749 9.01+5.82 8.74-9.28 1.99+0.90 1.95-2.03

“CI: confidence interval, "P<0.01 compared with group of 37-42 weeks and total, TP<0.01 compared with group of >2,500 g and

total
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Fig. 1. Distribution of free Ty levels according to the gestational age(A) and the birth weight(B).

Table 2. TSH and Free T, Levels According to Gestational Age and Birth Weight in Sick Group

Number of TSH(uIU/mL) Free T4(ng/dL)
population mean = SD 95% CI' mean = SD 95% CI"
Gestatinal age(weeks)
287%-33%° 47 9.19+7.59 6.96-11.4 1.06+0.39 0.95-1.18
34-36"6 90 9.02+6.22 7.72-10.33 1.31£053" 1.20-1.42
37-42 243 9.26+£7.57 8.29-10.22 1.68+0.82 1.58-1.79
>42 4 7.86+5.23 3.02-12.69 1.63+0.35 1.30-1.95
Birth weight(grams)
<1,500 56 8.06+5.85 6.50-9.63 1.05+£0.44 0.94-1.17
1,500-2,499 124 9.25+9.22 7.61-10.89 1.44+0.77F 1.30-1.58
=>2.500 204 9.42%+6.10 8.58-10.26 1.69*£0.74 1.59-1.88
Total 384 9.17%£7.22 8.44-9.89 1.52£0.75 1.44-1.59

“CI: confidence interval, "P<0.01 compared with group of 37-42 weeks and total, TP<0.01 compared with group of =2500 g and

total
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Table 3. Recall Rate by Abnormal Screening Test in Healthy Group

Number of population

Number of recall

Recall rate(%)

CH" confirmed

Gestational age(weeks)

297°-337° 20 5 25 0
34-36"° 155 13 8.38 0
37-42 1,567 112 715 3
>42 7 1 14.3 0
Birth weight(grams)
<1,500 9 1 11.1 0
1,500-2,499 196 16 8.16 0
>2500 1,544 114 7.38 3
Total 1,749 131 7.48 3
P>0.05, “CH : congenital hypothyroidism
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Table 5. Clinical and Laboratory Characteristics of Patients Diagnosed as Congenital Hypothyroidism by Neonatal Screening test

Healthy group Sick group
patient 1 patient 2 patient 3 patient 4
Gestational age(weeks) 39.1 40.1 39.6 30.4
Birth weight(g) 3,585 3,350 3,705 1,523
Date of birth 2001. 6. 22 2001. 10. 8 2001. 9. 11 2001. 12. 11
Sex Female Female Female Female
Delivery type C/sec” Vaginal C/sec” C/sec”
Neonatal screening
TSH(uIU/mL) 56.92 17.39 23.99 4.09
Free Ty(ng/dL) 272 0.4 1.85 0.9
Thyroid function test(F/U")
TSH(uIU/mL) 114 5.3 35.89 20.86
Free Ty(ng/dL) 0.79 0.93 0.56 0.66
Thyroid sonogram small size of Lt. thyroid normal normal thyroid hypoplasia
" Te—thyroid scan non-visualization of thyroid normal normal normal
T4 dosage 0.04 mg 0.05 mg 0.06 mg 0.04 mg

“C/sec : Caesarean section, 'F/U : follow up

Table 6. Influence of Different Cut-off Values on Recall Rate, False Positive Rate, Positive Predictive Value, Negative Predictive

Value, Sensitivity, and Specificity

(%) fpr(%)" fnr(%)T ppv(%)°* npv(%)" Sensitivity (%) Specificity (%)
TSH>20 only 45 4.4 50 25 99.9 50 95.6
TSH>26.5 only 1.0 0.97 75 56 99.8 25 99.0
Free T4<1 only 3.3 3.26 75 1.7 99.8 25 96.7
Free T,<0.64 only 0.3 0.3 75 16.7 99.9 25 99.7
TSH>20 or Free T<1 7.48 7.33 25 2.29 99.9 75 92.6
TSH>20 or Free T4<0.64 4.8 46 25 3.57 95.3 75 95.3
TSH>26.5 or Free Ty<1 4.34 4.24 50 2.63 95.7 50 95.7
TSH>26.5 or Free T4<0.64 1.37 1.26 50 8.3 99.8 50 98.7

“rr i recall rate, fpr: false positive rate, Tfnr: false negative rate,
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B3 Foh 43 Az EE 458 AAEA 93 "@iAlelde Aol oG AT EE2E 1523 ulU/mL,
Ty 559 =& AT EE2RY] 55 5H0R shed B ¥ Ty 247 ng/dl) AEAQA gz W] 5o F4oz A&
Aol FAAFEER 82 QA A Holr] 71 50UAl AHA AT ASTS Aehigid Solr) glglom
o] vgew Yehdm A% 4-5/97 ASEH AgE degl 2 NS AS] 9ol diE Ads Ao
o ATy 5 Adolr|el YA, vE AWl oF HAllA ARE RYoE FFo AT AA Hads
5, TEeHT, Bud, AiaZ, A¥8DSI Aol a2 moFdo
SE 9943 Hzoitt? B Aeld A% 174999 A Ao AR IR eAS T HEt Aol AEAA
Aofel thE AWo] 9lE 33499 FAAATIERY FrE oA PAMAFEER 9 fE T, RFE A-PAR ALESE
247} 9014582 plU/mL, 9.17+7.22 plU/mL=E = Atelel ou] A2 Blgsta, A9 cut-off valueZ7b &¥&o] E7]1= shit
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Arkel =S 13 W cut-offE HHEVlAE AV AS
Ao AztEm FF o TS vtgew 3 A7 2
g3zl Azher

FO
J

u E. 2000»4 5%%1151 2003 197bA] =gy ¢
SA% 21339 9] AAols fdos AdEuke F$ AT 39
A, AFEAND A AFE 5UA, APolFaAl <
9 A$ AF 143+1249(5-799) oWl

Axpstel RAES AAE AP A
el TyE Zaudyer E4st
20 pIU/mL ©1, 1 ng/dL ®%td 7
Astlon oju o] sHx] 7“} U g e
g 59 oRE ARG EAHE ol&d WAHAY

W75 AAE AR

o —3

>
)
2
ok

2 o
D o2 dAdel ¢y 174999 ATz EEY F
Ty #H Az 47 9015582 plU/mL, 1.99+0.90

| R, olxsh Age] ©E Aol g9l

2) AHARI AT we FFAASTEEL A
B]U]%’E 7'(]'01 ]’ w\MJ~ TI’E] Ty ] ‘}l:i]
ATHP<0.01).

3) the Zdo] SUd 384w o] A=z EER feE Ty
o FHtxFHEAE 77t 9171722 ,uIU/mL 1.52+0.75 ng/

dLelm, A3@ AAekst WA AT EERS FHE
guigli= Aozt gllm e Ty FAE udE Aelst 9l
ATHP<0.01).

4) 2ot *d%ﬁ*MW 131“’%] /\i@PHMJ— A 2mBhEE 748
_]

6) Cut-off valueE £ AFolA AlFHAA 7] 73

A=E 2ol 20 ulU/mL ©l
nlkel AL _/,\_ilgr OEHoq]é

3%°
4 B aeden Ay P TsASE i 24l
A

L] T332
S5t A2 Bldsta, A9 cut-off value?t &%&0] =7]
bl

Korean ] Pediatr : Al 48 ¥ #l 4 & 20054

2 T4 1 ng/dL
= ZH2b 7.48%,
uIU/mL ©]

ol
o
k1

o

= 20
*0“3174‘4 TI’E] T, 0.64 ng/dL U] Tl Gl a%E, FAEAS
, 9.

190

= % #9 Ty, BFE AAR

St Akl WAEE DT 9 cur-offS W A
e Aoz AzuHr FF ¢ 2 dPES wPen @ A
7k Beste)e g
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