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Analysis and Cut-off Adjustment of Dried Blood Spot
17alpha-hydroxyprogesterone Concentration by Birth Weight

Seungman Park, Aerin Kwon, Songhyeon Yang, Euna Park,
Jaehwang Choi, Mijung Hwang, Hyeongyeong Nam, Eunhee Lee

Green Cross Laboratories, Yongin, Korea

The measurement of 17a-hydroxyprogesterone (172-OHP) in a dried blood spot on filter paper is
an important for screening of congenital adrenal hyperplasia (CAH). Since high levels of 17«-OHP
are frequently observed in premature infants without congenital adrenal hyperplasia, we evaluated
cuts-off based on birth weight and performed validation, Birth weight and 172-OHP concentration
data of 292,204 newborn screening subjects in Greencross labopratories were analyzed, The cut-
off values based on birth weight were newly evaluated and validated with the original data. The
mean 17«-OHP concentration were 7.25 ng/mL in very low birth weight (VLBW) group, 4.02 ng/
mL in low birth weight (LBW) group, 2.53 g/mL in normal birth weight (NBW) group, and 224
ng/mL in heavy birth weight (HBW) group. The cut-offs for CAH were decided as follows: 21,12
ng/mL for VLBW and LBW groups and 11,14 ng/mL for NBW and HBW groups. When applied
new cut-offs for original data, positive rates in VLBW and LBW groups were decreased and positive
rates in NBW and HBW groups were increased, The cut-offs based on birth weight should be
used in the screening for CAH, We believe that our new cut-off reduce the false positive rate and
false negative rate and our experience for cut-off set up and validation will be helpful for other la-

boratories doing newborn screening test,

Key words: Newborn screening, 17a-hydroxyprogesterone (172-OHP), Cut-off
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Table 1. A&

3 24 AT T 4 ASE 170-0HP 5E

e g Ao dof o] A E o] &3 Ao} Al
Abold Ag AE A} o 292,2047 2] A}
olgsglate] EAesith ols AT 715e] vuld 4
Az 1.00 kg "5k 79, AlZ 5.00 kg o174l 4
= Alelet 283,123 <] 17a—0HP A#E A5
7l A sk

Z4 AZel weh 1.00-1.49 kg HAA A% 24
oF(Very low birth weight, VLBW), 1.50—2.49 kg
> A AT ZAoFLow birth weight, LBW), 2.50—
3.99 kg2 34 Al EAoFNormal birth weight,
NBW), 4.00—4.99 kg2 #Al5 ZAot(Heavy birth
weight, HBW) 2 &3}t (Table 1).

A
B
|

O_n..
mlm =

) %o “0

HelA g ofaAlo] AdS AHH
SAA AT =Asgl o, tad SA
a4 B934 (competitive enzyme immunoassay,
EIA, Bio—Rad, UK) 2% 17¢—OHPE 743} th
AARE Aok AlzARe] i 9 EE AR AR el wet
A3l o ng/ml @915 AMEEISITE 719 17a
—OHP cut—off= 12.0 ng/mL §loH, & d3e
o s Fr1A o HAFeith A1 E<k 17a
—OHP cut—off & §Ih 12k HAFlA] cut—off
ool AitE Hel A, FU HAZ AsIth A
A Aol A cut—off Pvke] A3E B, A A

No. (%) of subjects ()

Mean (SD) of 17a—OHP value (ng/mL)

period VLBW LBW NBW HBW Total VLBW LBW NBW HBW Total
2012 557 5,869 95,907 3,661 105,994 6.64 3.75 2.31 2.03 2.41
(0.53) (5.54) (90.48) (3.45)  (100) (8.63) (3.55) (1.93) (1.57)  (2.18)
2013 626 5,829 86,803 3,232 96,490 7.53 4.13 2.63 2.33 2.74
(0.65) (6.04) (89.96) (3.35)  (100) (10.09)  (3.18) (1.55) (1.38)  (1.94)
2014 476 4,862 72,661 2,640 80,639 7.61 4.21 2.71 2.42 2.82
(0.59) (6.03) (90.11) (3.27)  (100) (9.04) (3.52) (1.58) (1.34)  (1.99
Total 1,659 16,560 255,371 9,533 283,123 7.25 4.02 2.53 2.24 2.64
(0.59) (5.85)  (90.20) (3.37)  (100) (9.32) (3.42) (1.72) (1.45) (2.09)

Abbreviations: VLBW, very low birth weight; LBW, low birth weight; NBW, normal birth weight; HBW,
heavy birth weight; SD, standard deviation.
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Bustdar, Az Aol Fd B, AAE

9l
Jatol AL HAE AR AAE HF B

A 248 98] SPSS ver. 18.0 (IBM, US) =
233} Excel (Microsoft, US) & ©]g3lo] £43}
St} As Y 17a—0OHP A& A ATE, AleE
A oH, o]F ugo R Aol e whE Al
2 cut—offE &SI MEE cut—offs Fd

+5SDE 8] AFEslglon 7]E2] 17a—0HP 2]

A g3hof

P& AR,

ot

1, G AMOL RS 2EQt 170-0HP S

A+ 717F F9F VLBW, LBW, NBW, HBW group
o] Hl&-2 247} 0.59, 5.85, 90.20, 3.37% Tt AT
H 17a—0OHP H+ (FFAAH) 2> VLBW group, 7.25
(9.32) ng/mL; LBW group, 4.02 (3.42) ng/mL;
NBW group, 2.53 (1.72) ng/mL; HBW group, 2.24
(1.45) ng/mLYt} A|so] 71842 170—0HP &
59} groupl] ¥E9 FFHATL WOl S B

(ng/mL) = Rom group?t Hat HlaL A olA] TAAHCE {2
1<(). )
15 T 3t z}o]E HT}H(X0.001) (Table 1, Fig. 1).
2. Aot M|BYE cut—off M
10 AHEAHARS] cut—off 715& HF+5SDE & wf 7+
AFE cut—offE= VLBW group, 53.88 ng/mL; LBW
group, 21.12 ng/mL; NBW group, 11.14 ng/mL;
HBW group, 9.5 ng/mL %t} Cut—off:= A|Fo] &
5 T 71845 745 tH(Table 2).
i 3. MAH XMB Y cut—offe] HS
0 l 715 cut—off, 12.0 ng/mLE L& uf AA)| oF
VLBW LBW NBW HBW A A= 5529(0.195%) 20 groupE VLBW
Fig. 1. 14 17a-0HP % ¥, group, 1817 (10.910%); LBW group, 2147 (1.292
Table 2. #AZFE cut—off 7|F
Wt No. (%) of subjects 17a—OHP (ng/mL)
. group 1) - N
© Median Mean (SD) Mean+4SD  Mean+5SD" Mean+6SD
VLBW 1,659 (0.59) 4.80 7.25 (9.32) 44.55 53.88 63.2
LBW 16,560 (5.85) 3.20 4.02 (3.42) 17.7 21.12 24.53
NBW 255,371 (90.20) 2.20 2.53 (1.72) 9.42 11.14 12.86
HBW 9,533 (3.37) 1.90 2.24 (1.45) 8.05 9.5 10.95
Total 283,123 (100) 2.20 2.64 (2.05) 10.82 12.87 14.91

“Target cut—off values.
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— Hnt 9] 79l Algold] 24 ATl whE d

%); NBW group, 1499 (0.058%); HBW group, 8
H(0.084%) St Azol F&rs FJEC] T8I
VLBW 159 98 NBW 159 d4E Hrt
188Hlje =3kch(Table 3).

AFHE cut—off= Z+ group tgi 2 zjol7} glony,
VLBW group¥} HBW group< 22}t 0.59%, 3.37%
E H]go] w1, Yy AlESE cut—offE 974
Aol oS e o 9lo] VLBW, LBW group
o tisiA= LBW group®] cut—off, 21.12 ng/mL%
NBW, HBW group®l thdjx= NBW group? cut—
off, 11.14 ng/mLE Ag3lo] 71 A= AEA60
t} 7129 cut—offE VLBW groupolA] 80%ile—90
P%ile RO A2 cut—off= VLBW grouplA
95%ile—99%ile B F o, 712 cut—off7} LBW,
NBW, HBW group®ll @2} percentile valuei= 27
WsH=t] v]sle], A28 cut—offi= LBW, NBW, HBW
group EFollA 99.5%ile—99.9%ile Wl Zatod
AdE FdE Btk (Fig. 2).

At A A o A= 48478(0.171%) A

ol o]#}x] 17alpha—hydroxyprogesterone?) % ¥4 2 33 7% x4 —

o groupE = VLBW group, 829 (4.943%); LBW
group, 67 (0.405%); NBW group, 323 (0.126
%); HBW group, 1278 (0.126%) Sith AlFo] W&
FE JAFL ZTlelE e B o VLBW
group®} NBW group?+e] Aol= o]l VLBW
group?} LBW group®] A #4471 cut—off
o] 2z} 999, 1479 #Aasksia, NBW groupd)
HBW group?] o kA== 71 cut—off tin] 24zt

17478, 47 F7V8FItH(Table 3, Fig. 2).
il =
AAol A3 dirtol ) Ak AE A $15A4

Aibz 8] o] molA)= AdE 2alska, S
A Ade 2EeF 22k A B ALV S &
st 2 AAS cut—off A4 U AZo] Q) E
17a—0HP ‘&% 2tofel] ula]

of, 59 71#e 448 49

3T,
&o] oA

vlgotel A T
wlgolelA] 919kl )
wsfolel A 91649 Hlfo] obdl 7}

&

VLBW LBW NBW HBW
Current cut-off 12.0 12.0 120 12.0
New cut-offs 2112 2112 1114 1114
80%ile 8.90 5.70 3.40 2.90
90%ile 1380 N 760 430 3.70
95%ile 2082 \_920 _ 530 450
99%ile 54.65 1404 % 810 6.90
99.5%ile 6700 N\ 1926 % 920 7.90
99.9%ile 85.00 e N i imac "~ New cut-offs
99.95%le 87.75 5375 STI3ITTTTTTTis3TTTT Current cut-off

Fig. 2. Cut—off W3}e] W& AF

Table 3. AFE Cut—off HF

H percentile W59 W3}

Current cut—off &g Al

AEH cut—off 2§ Al
(VLBW and LBW, 21.12 ng/mL 4

. Sﬁgegf;’(gg) (12.0 ng/mL) NBW and HBW, 11.41 ng/mL) © %é}x}
Positive (%) Negative Positive (%) Negative

VLBW 1,659 (0.59) 181 (10.910) 1,478 82 (4.943) 1,577 -99

LBW 16,560 (5.85) 214 (1.292) 16,346 67 (0.405) 16,493 —147

NBW 255,371 (90.20) 149 (0.058) 255,222 323 (0.126) 255,048 +174

HBW 9,533 (3.37) 8 (0.084) 9,525 12 (0.126) 9,521 +4

Total 283,123 (100) 552 (0.195) 282,571 484 (0.171) 282,639 68 7
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do] glo] AlAYole] AJ&ime]
Q3 ]":}8 9).

ofu] €f Ag-EelA AEN7IZEE A iﬂ%% HpE.
Z cut—off AIAE B} At} Kang 52 99.5 per-
centile 5% cut—off & AAIFA L, 71 5= A
e} 7)1zl whe} 355 o8}, 36—37F, 385 oAkl 7t
7} 57.65, 39.88, 33.52 ng/mL, A% we} 2.49 kg
ol3l, 2.50-2.99 kg, 3.00 kg ©]4A 27+ 54.88,
43.86, 32.92 ng/mL o]AtH”. Oh 5% 99.5 per-
centile ¥ &% cut—offZ AAEAT, 11 5= AE
717¥el| W} 305 w|wk 30-325 33-36F, 375°]
AN Z¥2: 46.65, 45.19, 36.57, 14.05 ng/mL, AZol
whe} 1.0 kg |9, 1.0-1.5 kg vk, 1.5-2.5 kg vk,
2.50 kg oAl ZH7+ 58.52, 51.36, 35.67, 18.33
ng/mL ©]QtHY . Ohkubo % Z o]3}, 32-35F,
36—373, 385 olitellA jﬁoﬂﬂi 91.5, 16.2, 9.7,
8.5 ng/mLE AA3FHF oW Allen 52 1.30 kg 7|9
1.30-1.69, 1.70-2.19, 2.20 kg ©|A¥ellA] z+2}+ 135,
115, 65, 55 ng/mL-& AAEFTH> P e 7+ o
TA} 2o} e mE dhdshs A3} 11 7))
T2, FAApuieh A#e] Apolzt glof, A HE

2 cut—off %-g0]

e ofr

Zpzy 47gsk da/do] Qi
2 AL F 333k AlF 9 17¢—0HP A3}
FA8 23| mean+5SDE cut—off2 FXAZE 474

(ng/mL)

c A 1490 A 2%, ppl50~155, 2014 —

St L, olel wkeh AAF Fgotel skl 21.12 ng/
mL, AA S o EAotel tiste] 11.41 ng/mL2
cut—off 7%&& ARtk B AlEgE cut—off A
BT 7hseA R, HAAF E8oke HAF %*30}«]
vl&o] mig- A1, HAAAF F40ke] A9 AFAHEC]
oFF Tttt et AAlE EAo 715 4 3}01
Aol A3 Ao=w Foapgich

71& cut—off= VLBW group®l* 80—90 per-
centile &%, LBW group®lA 95-99 percentile &
%, NBW, HBW group®lA+ 99.90—-99.95 per-
Fo A 2ol 7} i
% Zth 28y AZE cut—offE= VLBW group®lA]
95-99 percentile FE°l 4314, LBW, NBW, HBW
group®AE 99.5-99.9 percentile =% AA3 4=
5 HAYFig. 2).

71E cut—offE ALYPS W PR 5521
(0.195%) k. 13y A28 cut—off 284 A}
F7F 484%9(0.171%) & #+23H5ick. VLBW, LBW
groupoll A HAR= ZH2F 997, 1479 HAsRaL
NBW, HBW groupollA] A4+ 242 174, 4
7V tHTable 3). Cut—off WZACZ Q& A
AP 7FaEtel o) AEH cut—off AELOF
I8l AAF EFAgotollA AR EH FFATold =

ol AT BEOR gaslol AEA W

centile =%, A5 percentile H

3.00 ’\!("‘l
2.50 ]/

N
Ay

2:00 WQ

ﬁ =¢= Mean 170-OHP &

1.50
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0.00 LN s s B S s s s B s
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2014

— 154 -



— ank 9] 791 Algole] EA AlFe w2 g9 oJ3x] 17alpha—hydroxyprogesterone?] % ¥4 4 34 7| 24 —

e} Solwg GAyliE Egol @ Aow oy

7
k.

B Apagel ] € 17¢—0HP H#9 H3ls 2
Mgt Ay, 9 o WE RS g 5 ok
(Fig. 3). &3] 2012 10-11€ Alo], 2013 10—
112 Atelell 17a—OHP Bw#ke] 348 5ol AN
w5 BT 5 QlSith ol R g ey, =
e, Aok WA 715, AL g e 7SS Rt A4
7}, 20129 10—11¥ 717kl Aleke] Lot #E0] U3
ouf, A Alef ulw F7F Anel g e 715
of| ] Bkl Wstel dAete AT S HS &
o1&ttt 2013 10119 717l AAE W7 7
& gRle %A, A WA RS 7S A=
U A Wzt S FRIEGIE AV F
A 3|AF Aloks ARgEHE ERE, Aok Lot W3}, AR}
W7, ] 2] Bael] wpet Aike] wshrt 9ls 4 9
oBg HiEA] TAA AL Fe 71491 cut—off
Azl g A3
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