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Analysis of Factors Influencing the Level of 17-hydroxyprogesterone
in Neonatal Peripheral Blood
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Abstract: Objective To analyze screening data of congenital adrenal hyperplasia (CAH) in newborns and identify the key factors influencing the level of
17-hydroxyprogesterone (17-OHP) in peripheral blood. Methods Newborns who underwent CAH screening at our hospital's newborn screening center
from December 23, 2020, to December 27, 2022, were included in this study. The 17-OHP level in peripheral blood was measured using time-resolved
fluoroimmunoassay (TRFIA). The healthy cohort was grouped based on gender, birth weight, fetal age at blood collection, maternal age, and gestational
week. The Kruskal-Wallis rank-sum test, independent samples Wilcoxon rank-sum test, and R square analysis were employed to compare 17-OHP levels
among groups. Results A total of 57,366 newborns were included, with 2 confirmed cases of CAH, yielding an incidence rate of 0.035%. (2/57,366). The
17-OHP levels in 57,364 newborns ranged from 0.46 to 57.92 nmol/L, with a geometric mean of 4.6490 (4.6299-4.6682) nmol/L. Statistical analysis of the
R? values for the five influencing factors showed the following order of importance: gestational week (R?=0.1483), birth weight (R>=0.07006), fetal age at
blood collection (R?=0.04857), gender (R?=0.007539), and maternal age (R>=0.001884). The 17-OHP level decreased with increasing gestational week or
birth weight. Significant differences in 17-OHP levels were observed between the premature/low birth weight group and the normal group (P<0.05). A
slight upward trend in 17-OHP levels was observed with increasing maternal age. Conclusion The level of 17-OHP in neonatal peripheral blood is primarily
influenced by gestational week, birth weight, and maternal age, particularly in premature/low birth weight newborns. Establishing reasonable cutoff values
can help prevent misdiagnoses and missed diagnoses.
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R1 FRRERHE) LR MP1L7-F2BREKF (nmol/L)

Group Cases Minimum Median Maximum Geometrical Mean(95%) P25 P50 P75 P90 P95 P99
Sex
male 29892 0.52 4.32 57.92 4.8440(4.8163; 4.8717) 3.2273 4.3223 5.8796 7.6758 9.0298 12.8858
female 27471 0.46 4.13 43.51 4.4370(4.4109; 4.4631) 2.9404 3.9322 5.4321 7.1334 8.3673 11.9452
Maternal age (y)
<20 159 1.38 3.88 12.27 4.2372(3.9341~4.5404) 2.9 3.88 5.24 7.22 8.03 11.118
220-<25 5127 0.73 4.03 21.26 4.5146(4.4566~4.5725) 3.03 4.03 5.54 7.16 8.39 11.8572
>25-<30 20526 0.75 4.04 57.92 4.5679(4.5361~4.5997) 3.03 4.04 5.58 7.34 8.62 12.33
230-<35 19629 0.52 4.2 48.52 4.6848(4.6527~4.7170) 3.14 42 5.72 7.41 8.67 12.307
235-<40 9198 0.7 4.19 40.56 4.755(4.7051~4.8050) 3.13 4.19 5.8 7.66 9.1505 12.89
240-<45 2481 0.68 4.3 43.51 4.9093(4.8001~5.0185) 3.14 4.3 5.965 7.788 9.278 13.4048
245-<50 185 1.44 452 19.55 5.0637(4.6622~5.4653) 3.28 452 6.09 7.546 10.688 18.6384
=50 14 2.85 4.335 10.06 5.4529(4.1207~6.785) 3.8575 4.335 6.625 10
Gestational week (w)
<29w 8 2.78 17.94 38.65 20.4363(9.5516~31.3209) 9.8325 17.94 33.9925
=229w~<3lw 24 2.02 14.345 48.52 14.2821(10.4056~18.1586) 9.79 14.345 17.8125  20.965 41.885
231lw~<33w 144  3.63 9.39 33.07 10.4043(9.6361~11.1726) 7.37 9.39 11.9625 1517 21.1925  32.3365
>33w~<35w 636  2.06 8.225 57.92 8.9026(8.5452~9.26) 6.0725 8.225 10.43 13.211 15.7965  27.2295
235w~<37Tw 2430 1.08 6.33 43,51 7.0549(6.9089~7.2009) 4.62 6.33 8.7 11.339 13.229 20.4969
>37Tw~<39w 20247 0.68 4.57 48.66 5.0254(4.9931~5.0577) 341 4.57 6.15 7.86 9.13 12.5752
>39w~<41lw 31769 0.46 3.8 20.93 4.1608(4.1414~4.1802) 2.89 3.8 5.11 6.52 7.5 9.67
241w 2106  0.79 3.45 16.04 3.7729(3.7070~3.8388) 2.7 3.46 4.53 5.8 6.7595 8.5979
Birth weight (g)
<1500 68 2.1 10.11 48.52 11.8910(9.8549~13.9361) 6.6075 10.11 14.71 21.992 32.4665
1500-2000 381 1.99 7.74 33.07 8.3508(7.9448~8.7569) 5.565 7.74 9.815 13.18 15.689 22.886
2000-2500 1772 0.68 5.92 48.66 6.6755(6.4968~6.8542) 4.09 5.92 8.36 11.144 12.99 18.5062
2500-3000 9459 0.46 4,59 57.92 5.1651(5.1095~5.2208) 333 4,59 6.28 8.36 9.85 14.242
3000-3500 25083 0.75 4.09 36.97 4.5479(4.522~4.5738) 3.07 4.09 5.59 7.2 8.35 11.4032
3500-4000 16496 0.52 3.92 47.68 4.3149(4.2858~4.3441) 2.97 3.92 5.31 6.76 1.76 10.1003
4000-4500 3610 0.69 3.74 18.88 4.1155(4.0572~4.1739) 2.86 3.74 5.0125 6.409 7.479 9.7189
>4500 495  0.97 3.51 10.91 3.8421(3.6956~3.9885) 2.54 3.51 4.85 6.15 7.084 8.704
Fetal age at blood collection (d)
<3 11693 0.93 4.94 40.56 5.2961(5.2552~5.3371) 3.71 4.94 6.42 8.04 9.19 12.3206
4 23935 0.75 3.94 48.66 4.3841(4.3584~4.4099) 3 3.94 5.34 6.86 7.96 11.0364
5 10521 0.46 3.7 57.92 4.21(4.1667~4.2533) 2.8 3.7 5.08 6.75 8.069 12.0378
6 4080 0.68 3.85 33.07 4.4443(4.3696~4.519) 2.84 3.85 5.41 7.32 8.95 12.9828
7 2945  0.52 4 43.51 4.5077(4.4240~4.5914) 2.96 4 5.49 7.174 8.424 12.3516
8 1282 091 4.4 26.19 5.0539(4.8993~5.2086) 3.17 4.4 6.1525 8.177 9.8 17.0125
9 616 1.11 4.775 17.22 5.4067(5.187~5.6265) 3.4325 4.775 6.62 9.416 11.1045  14.5409
=10 2292 0.69 5.465 48.52 6.2518(6.0984~6.4052) 3.735 5.465 7.845 10.408 12.8435  18.8831
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