536 4 45 5 HEMREFZSEE Vol. 36 No.5
2026 43 J China Journal of Modern Medicine Mar. 2026

DOLI: 10.3969/j.issn.1005-8982.2026.05.014

XEHRE : 1005-8982 (2026) 05-0089-08
R -2

£ T RDW-CV 5B %/A B H L ER 5L E
RERIT T £ )L 5 B 4T 3 0 PO

B MR

A R AN, F 2
(l.EHTARER #FEEFA, Z4 53 242000; 2.8 wnm PO ER & EFF,
W)l % 637000)

HE . BE Ritamah REER 4% RDW-CV) A/ a%a (B/A) wias# A ILEe
415 fn g FREAR 5 S TR, T35 BT 202243 A—20254-3 A £ SR T ARERA G AT Po
B B4R 08 97 09 42061 B2 B 235 B 6 B A dr 2 Sng A7 A LAY 7 FokE, ARIE PRIEAR 7 407 B 44 45 Ry PR lei AR 75
S (1154]) SR E Ewa (30541), fhbkdEiesrdiast i BILeasl, MM E FbF AT A ANS1H],
LA RDW-CV, B/AWAL, KA % HEEF Logistic BN HHT#7 A )L Ao Z i FRRGAR 5 -5 09 /5 Ie B
%o ATRDW-CV, B/AALZE 55| & EFURAEEAL, 345 % 5 2537 4 )L AeLr & o s PRURAZ % 575 69 T AL,
ZR O maks., BA RS BAKE, FHamihitF a4 e, aeititd. PrRESR. e mini.
BAZmRA, R S MREAR, S K. B Fa R ERE A, 2R RATFEEL (P>0.05);
PRIBGAE S0 L MR . B RL K B/AWARRDW-CVH & T AUEAF EH4 (P<0.05), %
fegr ok FZ [OR=4.433 (95% CI: 1.778, 11.051) ], B/AAEX [OR=4.039 (95% CI 1.621, 10.069) 1.
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Abstract: Objective To investigate the predictive value of red blood cell distribution width coefficient of
variation (RDW-CV) combined with the bilirubin/albumin (B/A) ratio for cranial ultrasound abnormalities in
neonatal hyperbilirubinemia. Methods A retrospective analysis was conducted on the medical records of 420
neonates with hyperbilirubinemia (gestational age > 35 weeks) treated at Xuancheng People's Hospital and
Nanchong Central Hospital from March 2022 to March 2025. Based on cranial ultrasound findings for brain injury,
they were divided into an abnormal cranial ultrasound group (n = 115) and a normal cranial ultrasound group (n =
305). After excluding 64 children with non-bilirubin-related abnormalities, 51 cases were finally included in the
abnormal group. RDW-CV and the B/A ratio were compared between the two groups. Multivariate stepwise logistic
regression was used to analyze risk factors for cranial ultrasound abnormalities in neonatal hyperbilirubinemia. A
nomogram prediction model was established based on RDW-CV and the B/A ratio, and its predictive value was
evaluated. Results There were no statistically significant differences between the two groups in terms of sex,
postnatal age, birth weight, mean corpuscular hemoglobin (MCH), white blood cell count, neutrophil count,
lymphocyte count, monocyte count, platelet count, plateletcrit, mode of delivery, blood type, maternal parity, or
etiology (all P > 0.05). The abnormal cranial ultrasound group had significantly higher platelet distribution width
(PDW), total bilirubin level, B/A ratio, and RDW-CV compared to the normal group (all P < 0.05). Multivariate
analysis identified high total bilirubin level [OAR = 4.433 (95% CI: 1.778, 11.051) ], high B/A ratio [OAR =4.039
(95% CI: 1.621, 10.069) ], high RDW-CV [OAR =4.267 (95% CI: 1.712, 10.638) ], and wide platelet distribution
width [OAR = 3.380 (95% CI: 1.349, 8.467) ] as risk factors for cranial ultrasound abnormalities in neonatal
hyperbilirubinemia (all P < 0.05). The constructed nomogram prediction model had a risk rate range of 0.05 to 0.90,
and its calibration curve was close to the ideal curve (P > 0.05). The area under the curve (AUC) for RDW-CV, B/A
ratio, and their combination in predicting cranial ultrasound abnormalities was 0.721, 0.704, and 0.826, respectively,
with the combination showing a higher AUC. The sensitivity and specificity of RDW-CV were 82.45% (95% CI:
0.691, 0.916) and 71.20% (95% CI: 0.657, 0.762), respectively. For the B/A ratio, sensitivity was 78.41% (95% CI:
0.647, 0.887) and specificity was 73.80% (95% CI: 0.685, 0.786). The combined prediction model showed a
sensitivity of 88.21% (95% CI: 0.761, 0.956) and a specificity of 79.66% (95% CI: 0.747, 0.840). Conclusion The
combination of RDW-CV and B/A ratio demonstrates significantly superior predictive performance for cranial
ultrasound abnormalities in neonatal hyperbilirubinemia compared to either indicator alone, serving as a better
biomarker combination for early identification of high-risk infants.
red cell distribution width coefficient of wvariation; bilirubin/albumin ratio;
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}79.66% (95% CI: 0.747, 0.840), W34, K2,

&4 RDW-CV.B/A tLfETMN 4 )L & ABLT 3 I 7 Aot fi 8 7= 57 56 RO L BE S0 4

tots - N 95% CI o 95% CI RS 95% CI
MER B MER ERR FER B
RDW-CV 0.145 0.721 0.687 0.762 82.45 0.691 0.916 71.20 0.657 0.762
B/A L 9.500 0.704 0.651 0.758 78.41 0.647 0.887 73.80 0.685 0.786
PIHIRE 0.826 0.783 0.869 88.21 0.761 0.956 79.66 0.747 0.840

+ 03



FpIE AR ek

4736 &

024 —B/A IGH
: RDW-CV
—WiEEE
ZHL
0.0 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
1R
2 RDW-CV.B/A LB T # 4 )L s BB £1 35 I fE A i
H#ERERROC HZk
3 iTit

VAR, Bl E XTI G ST RN, R AR
L HE A G 04 P2 8 0 1A I PR AF 5 1 AR . il
T8 S B 21 3R AT 2 i R PP Ay JIE 21 36 AR 5 7
(9 SC B b o HC R 3 4 s T RE A T £1 20 A
T34 Z2 sl R HE 2 6 B A% 45 5 RSP BFY
RH, EREHREST, MEBMEIREANRH
FERAR, HAERR . O SRERAE T, 4
MBI £ . OB AL SRS, T EH
it 327 BH A5 K 2 T BOLKCOF B T e R R
B, MHLLR e dEMAE LS 44, TREd &
ZREE, A AR /R T
LA S 00 RE SN, LA B Ik IsF 52 4 e 37 M2 78 B 25
T 3E A A BRI A SR, A AR AL AT
Ik, NG IR T OF R AT A B R 5, IT AU AE
R, XHn, FEROEMEEEN kL. KB
e, ATREM A M BOREK S 5. BHAT, SN
P AR Sy AR L R A s 1 Rk AR A VAR T B
AJEAN A IR K B A, HH R
T2 T I0Lr & b e ag pE kR 3], X LA S Bt
MU P, ST IR T RIS = AR AR
AR, DL R 2T 2% 0 (R R TR U R
m KU L, A B TSR THOCH R, M
M U

ARWFFEEE R R, NG R 5 4 B/A M
RDW-CV ¥ T/ fii # 75 IE W 4, 22 WREL
Logistic [ 770 #1151, B/A L{H . RDW-CV J&#i 4=

L v AR 21 2% 0l i o fi e S R S B R 3
WAHIR T B/A fl . RDW-CV 5 JH 21 2 I # 5 A
5, kg P 40 1 L T B TR A B AR B
B/A HAE b TH S e T IR 21 28 0 faf AH G BB A 11 2R 1 45
HRES, MRS A ML F KT m s i B
AR amy, 5 F i 2 B B O AR Bl ) & B ST
F, M B/A H(E>9.50 B, Z H 2T 2k s AL
L E RIS S AR ST o B/A HLIE AR A — K
B/A HCAE T = 38R 5 00 ) ) 2 0 5 AR A A
5, AR AR A I A Y T T 40 T SO0 BRI 2L
SRy AR LG 453 473 B2 A ) o B A B L RO
i, MR FEUSAEA4A 0
WX B B/A HAETE R, $Eom IRZT 2 6 far 38 in 2
A MEFEHEMEESEIT ZKFE BT, JFEEA
A0 P, T3 S TG R RORE 5 AR Ak D R
P g 175 5 i 28 o0 045 R LRI R R R
W, RH2T 0] RS N TR A A, R R
FARAL, PRI IR IR BE I T — o 55 9 0E T IR
IR RN T - BAS 5B B, B LR AE IR B
WAs, AAZEZ ol S 4oh IR D RE e i, 3% n % M
AR, SRR RO U AR A LG
45 0 L B B, A A e A AL T R B R Y
fif 55 R 2, B BH £T 2 B8R AT RE X R 4 Y
M) fig i ™ I . RDW-CV 1 b £ 41 g 57
Tt ry AR A, T i AN R R 21 20 M I
. A dn A, WS LR N RAE . AR )
LR HREE VI . PR EW, RDW-CV 55
JIBZT 2 1 A A LA P B 8 A s P 7K T S IE AR OG
A B A 3 10 o) 2 40 s A RN A 1 S T 40 R
E— 0 IE L F A [RlE), RDW-CV FHi
WP B 4E AR L R A, (R IR i A N B T e

I 5 R g e M, R IBLT R 2 A T A ) &
o BeAh, ABURET, 70% ~ 80% i LT 25 A U8
T B MM o AR . P, 2D R
MR (i) RS SR L0 & A o A T AR
HRILREP, Y K Ay, — 5, Z1 40 MR R
W S BORSS A IR L F A AR, ok w2
o B/A LLAE, BESRAHLT R M 2 B T S—
THT, VS LR D 200 PR AR 45 SR K B Il R 4
5 R AE SN, A PE SO AR T R I PN R AR 5 A
I i S5 B TR, AT A2 K U0 35 R 210 3R 7 il P )

- 04 -



P
HI &,

s H

45 JET RDW-CV 5IRLLZ/ 18 11 HUAE B RIS TUIH AE Loy ST 3R L PR 7 S X

2200 1 I N 7 T P S T o VI R T i
e [R) Sl IR 21 2% M 6 45 1) 1 R . b A o B o AR
LA PR 7 S IO R AR R AR O i
JIF £ 28 3 5 0 ORI % 1) R ST L i 4
DX, o | b 26 A0 % e I 4 B B 1 K s [V
TR PR B B5-15 Jad 30 dofe ot ] S S0 A YR K P 2z 4
Jf B BT 0 3 T A 2 A 4B A5 i 2 2
55 8 BB E H AL 2R B BT 22, DA A ]
15 - 3 B A LA XoF kP ) 3 RS 1 — e i X g ] 7
G 2 JR) L P 7S A L AR A oY R B 0 A
RDW-CV 5 B/A WAR R0 Tk, B 1 i m) 3 i X2
UL P IR e i 5 . R S B R
G 2 s FL TR ik & S0E - AR I B RN
P A R R L K — BUELAIL L, A R A R
RDW-CV 5 B/A HAE LA 38501 & & B Lk vl
HE, JF b B AR 2140 M 2 805 2 0E 48 Ak N P P 4
BT A A AR SR AL T OCHERE A

AR 5 L) J 1) 1) 24 PRI AR TR ) A B/A HL A
RDW-CV, 8T 7 A )L s A1 2 A /5 i
PSR TN ARG . AT RS )R s s B
90 43 1 i fE B L, JOE A R R AR ST5% 5 T
G3<67 53 ARAE O, HRER<0%, A ilE R THE
AR T EOW T H . MLH 2|, BAMES
RDW-CV 4 P R VE AN AU 55 7 20 R 7 ff 5 F
B ARES T, WA T I/ fb %5
TERR AT, 0% TG AR R R R M. ROC il
LA HTIESE, RDW-CV A B/A FUfE W & 42 T Ak
L= IR 1 2% i RE 0 B8 75 S R 0 WAk (AUC
$90.826, HUBME K 88.21%, MK 79.66% ), N
LR A LR T sk . SRR Y
b o R LR L TR ORE, ik T4
2R PR AR S ST (I R AN (B . A SR TAE By R A I PR 3
FHEEVEAY, I sh i R & 258 e L 92k

ZE LTk, B/ALL(H . RDW-CV/KFEFE 55
A= L IR2T 28 I RE /1 i 68 75 58 A G . JE BRI R
S AT A e HE— A SE B/A HUAE . RDW-CV 515
JIELET 2% i A B A= LG 453 403 1 9 BRI 3R, AT AR L
e AT 3% 0 i i 63 45 ) S 30 ) B T 1 A 1
S, 38R W LE DR AL

& £ X B

(1] TiREse, PRBL, PG, 45 . 3RO A L s IBLL 3 M A 2R e

LLR IR nfE R A 3R B Sk i 34k G/P (B IR G 17 TSB. NSE
B S50 A (R 58 [0]. SR AR Wy B 2 BE R, 2023, 23(19): 3719-
3723.

{4, B, Bz, % Bk sy S5 e A JU s IRL0ER i hE
WG RS A AR EPEBFTE D). s e 2 LR 3 (h 3 30), 2025,
40(4): 203-208.

EBBESEN F, DONNEBORG M L, VANDBORG P K, et al.
Action spectrum of phototherapy in hyperbilirubinemic neonates[J].
Pediatr Res, 2022, 92(3): 816-821.

XIONG Z Z, LIU X C, LI X Z. Efficacy of single-and double-

(2]

(3]

(4]
volume exchange transfusion for neonatal hyperbilirubinemia[J]. J
Med Biochem, 2023, 42(3): 484-491.

HEGYI T, KLEINFELD A. Neonatal hyperbilirubinemia and the
role of unbound bilirubin[J]. J Matern Fetal Neonatal Med, 2022,
35(25): 9201-9207.

HUI W F, CHEUNG W L, HON K L, et al. The application of

(5]

(6]
hemoadsorption for hyperbilirubinemia and its impact on bilirubin
removal kinetics in critically ill children[J]. Int J Artif Organs,
2023, 46(4): 241-247.

[7] CHAKRAHARI S, PATIL M, BIJAPURE H R. Umbilical cord

blood bilirubin, albumin, reticulocyte count, and nucleated red

blood cells to predict subsequent hyperbilirubinemia in term

neonates: a prospective observational study[J]. Cureus, 2023,

15(4): ¢37598.

[8] LIN H X, LUO P X, LIU C, et al. The application value of mean

red blood cell volume and red blood cell volume distribution

width combined with total serum bilirubin in the early screening

of neonatal hemolytic disease[J]. BMC Pediatr, 2023, 23(1): 19.

[9] KEMPER A R, NEWMAN T B, SLAUGHTER J L, et al. Clinical

practice guideline revision: management of hyperbilirubinemia in

the newborn infant 35 or more weeks of gestation[J]. Pediatrics,

2022, 150(3): €2022058859.

[10] K&, K&, Hoeral . B ) LR LL 3R M 1 B N 2R A O

HUFGEE[T]. PP E DA 583, 2023, 40(3): 425-428.

FXR, ABF] . T ENBLL R AN S A L E R A LA vk iRgr

R AL RIY]. h RIS REDTST, 2024, 35(12): 34-41.

FRSCWE, KGR BB, 45 NYP Hl SAA K73 28 L &tk

£ 2 %5 12 W7 1 2 5 TXB2 il 6-Keto-PGF1a A S PE[J].

e PR AN S 6 5 2 2 s, 2023, 22(14): 1540-1544.

PAR E J, HUGHES C A, DERICO P. Neonatal

hyperbilirubinemia:

Physician, 2023, 107(5): 525-534.

HUANG H M, LI S'Y, ZHANG Y, et al. Microglial priming in

bilirubin-induced neurotoxicity[J]. Neurotox Res, 2023, 41(4):

338-348.

LIU H W, GONG L N, LAI K, et al. Bilirubin gates the TRPM2

channel as a direct agonist to exacerbate ischemic brain

damage[J]. Neuron, 2023, 111(10): 1609-1625.¢6.

T, FIEE, UGEST, 55 R R LB T xp R ) Lim IBLE R

IUE P50 AR 2 B M AR (R ER 0], Th AR R SR 2,

2024, 33(3): 247-251.

[11]

[12]

[13]

evaluation and treatment[J]. Am Fam

[14]

[15]

[16]

- 05 .



FpIE AR ek

4736 &

[17]

[18]

[19]

[20]

[21]

[22]

[23]

M E L, X, BI04, 4 . T HERE R GRS RN EHOR TR IE
ZLFR MAEF A LR 70 O 28 WO D e UL e RANELLT]. B2
SAREEIRA, 2023, 33(6): 961-965.

PO, #%, BAEAL. mUNRE SR . B/A UM . FLROKEXT
BB L 2 IE 21 3R M s 9 0 AN (B[], B 2 B S LRk,
2023, 36(22): 3896-3899.

FEAFIE, 40 N R MAEHEJLS-100, B/A, IGF-11(%
IRIKF B FETIDGTT HOR B (B[], H3H BE 2%, 2023, 34(3):
360-364.

HMG, AT, RITLL, A5 P AT 2 s PRI i
T NIRZIER St/ A T LT A L R IRLL 3R a2tk
BT 2 i A I ARAN L[], A A2 474k, 2023, 38(6): 1020-
1024.

INVINJL, HRKIF, 450, 45 g BIRLL R AN R/ E A
VA S0 3 2 )L 2 PN 21 3R s 11 22 o TS 0], A A
JURHAR, 2022, 37(1): 25-29.

HIRAYAMA K, IWATANI S, NAKAMURA H, et al. Sustained
lower bilirubin-binding affinity of albumin in extremely preterm
infants[J]. Pediatr Res, 2023, 94(4): 1400-1407.

LI J Q, PENG J, TAN X. Calycosin alleviates hyperbilirubin
nerve injury in Ugtl”™ mice by inhibiting oxidative stress,
apoptosis, and mitochondrial function[J]. Acta Histochem, 2022,
124(6): 151918.

96

[24] WEI H J, CHANG X, WANG J. Association of red blood cell
distribution width-coefficient of variation with cranial ultrasound
abnormalities in neonatal hyperbilirubinemia: a retrospective
cross-sectional study[J]. Front Pediatr, 2024, 12: 1488731.

[25] WU K H, CHEN L F, HUANG H F, et al. Study on the

application value of red blood cell distribution width and platelet

distribution  width

hyperbilirubinemia[J]. J Matern Fetal Neonatal Med, 2022,

35(25): 9811-9815.

FEFER, G, LR, 5 TIWLIREE 2 > BRIl 3 A4 L

e LT % A 5 003 [0, # B A AR EOR 2025, 41(3):

394-398.

in neonatal exchange transfusion with

[26]

(5KVURE 2t )

ARSI e AT, 440, T, 45 A5 T RDW-CV 5B/
L HOAE A4 ) e PRS00 7 A L s BT 3R LA P 75 S
FIRFFFE]. H AR R 242k, 2026, 36(5): 89-96.

Cite this article as: YU H, CAI Q, WANG L, et al. Study on a
nomogram model based on RDW-CV and bilirubin/albumin ratio
for predicting cranial ultrasound abnormalities in neonatal
hyperbilirubinemia[J]. China Journal of Modern Medicine, 2026,

36(5): 89-96.



