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[Abstract] Objective To evaluate the clinical efficacy and safety of vitamin D
combined with atomoxetine hydrochloride in the treatment of attention deficit hyperactivity
disorder (ADHD) in children. Methods A retrospective analysis was performed for the data
of children with ADHD admitted to Huzhou First People's Hospital from September 2022 to

September 2023, and the children were divided into combination group and control group
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according to the diagnosis and treatment plan. The efficacy of treatment and cognitive function
[Mini-Mental State Examination Scale (MMSE) and Wechsler Intelligence Scale for Children,
Fourth Edition (WISC-IV.)], behavioral dysfunction [Conners] and neurofilament markers
[neurential-specific enolase (NSE) and neurofilament light chain protein (NFL)) before and after
3 months of treatment were observed and compared after treatment. The occurrence of adverse
reactions during the treatment period was observed and recorded, and the safety was evaluated.
Results A total of 101 children with ADHD were enrolled, including 51 in the combined
group and 50 in the control group. After treatment, the total effective rate of the combination
group was significantly higher than that of the control group (P<0.05). Before treatment, there
were no significant differences in MMSE score, WISC-IV. score, Conners score, serum NSE
level and serum NFL level between the two groups (P>0.05). After treatment, the MMSE score,
WISC-IV. score, Conners score, serum NSE level and serum NFL level of the two groups were
significantly improved compared with those before treatment (P<0.05), and the improvement
degree in the combination group was better than that in the control group (P<0.05). There was
no significant difference in the incidence of adverse reactions between the two groups during
treatment (P>0.05). Conclusion Compared with atomoxetine hydrochloride monotherapy;,
vitamin D combined with atomoxetine hydrochloride has better efficacy in children with

ADHD, and can improve cognitive function, behavioral dysfunction and neurological

impairment, with high safety.

[Keywords] Vitamin D; Atomoxetine hydrochloride; Attention deficit hyperactivity

disorder; Clinical efficacy; Safety
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Table 1. Comparison of General Information between tamsulosin and alfuzosin groups

EiEta BeAd (n=51) XTHRZH (n=50) Xt P
T (xxs, %) 10.22+1.35 10.17+1.41 0.182 0.856
PR [ (%) ] 0.009 0.925
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hE (x+s, kg) 34.14 £ 1.24 34.16 + 1.19 0.058 0.954
B8 (X*s, em) 138.45 £2.69 139.03 £2.71 1.079 0.283
T (X s, ) 2.56 +0.24 2.59+0.27 0.591 0.556
PEIRTERE [n (%) | 0.332 0.847
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Table 2. Comparison of efficacy between two groups of patients [n (%)]
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Figure 1. Comparison of cognitive functions between the two groups of children before and after

treatment
i BREMBFATINE, P<0.05; SRk, "P<0.05,
ﬁ/ﬁéﬂ$JL{ JTHT E/J Conners FIPE L 22 < 0.05) , HECEHEEN Conners £ P41 i
G2 (P>005) ; I3 MNHE, M4 FRTX R4 EE (P <0.05) . B4KILFE 3,

R3 MABREBTRIEConnersETHENEER (x+s5, %)
Table 3 Comparison of Conners scores between the two groups of patients before and after
treatment (x + s, points)

ConnersP4y A (n=51) XTHEZH (n=50) t P
ZHNFEEL
H=pAgi] 11.15£1.32 11.17 £ 1.33 0.076 0.939
BITIE 533 £0.65" 7.42+0.82" 14211 <0.001
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Table 4. Comparison of serum nerve injury markers in the two groups of children before and after
treatment (x*s)

bR BA (n=51) YR (n=50) t P
NSE (ng/mlL)
RITHT 11.24 +1.05 11.31 +6.55 0.075 0.94
NEV IRl 6.15+0.35° 8.43 +0.59° 23.671 <0.001
NFL (pg/mL)
RITHT 62.83 +3.42 63.10 + 3.82 0.374 0.709
NEV IRl 4134 £2.13" 54.82 +2.87" 26.842 <0.001

E: HRETATARL, P <0.05,
26 FMARBIHNARRNMEEZILR
B AL L T IR AN RN ACAE R 3 4,009, Wi LI BUR LK AR 35 5
5.88%, XIRAEILIGITIRIBAN RN ZER 428y (P> 005) . Bk S,
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Table 5. Comparison of the incidence of adverse reactions between the two groups of patients [n (%)]

AR AU (n=51) XFHRZL (n=50) v P
RIS 1(1.96) 0 (0.00)

SST 0 (0.00) 0 (0.00)

LEXHRTBES 1(1.96) 1 (2.00)

I fie 1(1.96) 1(2.00)

AR R AR 3(5.88) 2 (4.00) 0.190 0.663

https://zgys.whuznhmedj.com



292

3 g

ADHD & JLE W e & UL G s, 2
WAL AL N Z B0, ADHD Af i Eff5 nhsh |
Z RS AE &SRR, WA SR
WA L g o, FREYILEDAE
16%~40% 1) ADHD 8 JL2s PR & A= 4 TR EE 2R
s U R, Wl A ADHD B LR TS A
HEEMNILE L., AHFRER, 58HERIT
TIPOVT R BLAELE, BRE AR D IGYT T i b
% ADHD £ LK1

ERRFEECVUTT & H A G K L& FiR YT ADHD
M54, LT i BH T R S e T 4 R
2 M R R 22 DRV B, DAk B el s LI i
FI E g U R R R AT S PR VT AR [
MDA, AR I PR %) o A7 E— e BRI, A
AN HERAIR T 7 BT THR9E. BRIt
SR, 4EA 2 D ] DL ik £ FhpL A
HIF=A5gm, ity JET S bR K
PSRRI JRE L R 1Y AR RN,
ADHD B JLIMIELEA 2 D KPR TiEH L, 4%
INYEA R D Bz 5o E I . N e iR
FER P TIRY T A3l L xd s LibAT4EA= K D #h 7
o ADHD (IR HT B, AT 45 RAIE
ST X, ARG RER, HER DS
ERRFES VUV T BB — ER R FE S PU VT VR YT AT S 4 b
3% ADHD BULRNATIRE AT Ryt . REFAERT
%) ADHD LT 8 RR4EA= %R D #hsi)m
Z¥L, ADHD JLEERIAT R T Re A R g e 1275 3]
T GE P HR R — e TR D A
TEALRE -, AR L S e on i, K
HHININGE, 71— i HAE T4EAE R D AlaE e
P Dickkopf AHICEE 1 A8 338 S 3 i 76 7301 K i
KB RN Wat/B-catenin {5 5@ % ',
XL AT A B G AN SRR A R D
BN RERI T N T RERERS

NSE & —Fh i ia i, S RFE7E THi s
JCFIMZE N 7 AL D | BT NSE A2 A B3
WA, DRIE, AR ALY R KT T v
AR 2 eI bR P BRI R R,
NSE 7K *F-F1 ADHD ) & 4 & R B VIA G, (HHE
PRHLHZ0 5 A TR B9, NFL © #9E B 23545
ZPIR A AR A bR, R

China Pharmacist, Feb. 2024, Vol. 27, No.2

MhoE EAR, BEREIE AL . BRI A
B, AT A BE ARG A8 M 2 R R
o, g NFL KV B 8 & F AR DA ) B R i AR
H Pl ARBRIE B AL LR RS Y 0L 5E NSE
FUNFL K- HEAT TR0 R A, DAPEAR Hopp 2
e IR Z IGO0, S5 ER, ZiRyrmid
BT NSE A1 NFL K345 31 178, HIEKS
2H f8 )L NSE F1 NFL 7K - 1% 38 A B 35 00 T %0
MR, $RZEA 3 D BEAERRITEE T T IR nT A 4L
3% ADHD LB gEm s . ARk
B, YA D Al DA S i R A A v 5 ) NSE
AR S ANE T GE K IRk A= D AT L] NFL
KB HRYEA D ORI NSE . NFL A9/KFAE 1L
UM, ARG T HEARBLE A v AR A 5 T
IbTe AWFFEBL, 44K D BAERRITEETT
A LA ADHD LY NSE #il NFL K. e
AT GEAE X L LIRS BN R AR AT T He
B, RERWALEILARN B RN & AR TCH
Z5, RAYEAER D AT TIRT B
WP Atk

Zilb, SR IMRALSVEITAHLL, B4R D
PG EhRFEEE PN ITIAYY ADHD BJLEA HiF1)7
8, BE R UCE BUL I RE R T A D RERR AT
] A e k2 2 LM 2 e i, H e ethig
I AWMFRBAAAE— SRR, &, =4t
AR D MERLBIE NG R BdE; 2, AR
g EIEERFSY, HEEAR SRR/, WFoTas Rl &
PR REE— IR

SE 0k

1 Dopfner M, Hautmann C, GOrtz—Dorten A, et al. Long—
term course of ADHD symptoms from childhood to early
adulthood in a community sample[]J]. Eur Child Adolesc
Psychiatry, 2015, 24(6): 665-673. DOI:10.1007/s00787-
014-0634-8.

2 Moffitt TE, Houts R, Asherson P, et al. Is adult ADHD a
childhood-onset neurodevelopmental disorder? evidence
from a four—decade longitudinal cohort study[J]. Am J
Psychiatry, 2015, 172(10): 967-977. DOI: 10.1176/appi.
ajp.2015.14101266.

3 Clemow DB, Bushe C, Mancini M, et al. A review of the
efficacy of atomoxetine in the treatment of attention—deficit

hyperactivity disorder in children and adult patients with

https://zgys.whuznhmedj.com



hEZIT 2024 £2 AE 27 5F 2 #

10

11

common comorbidities[J]. Neuropsychiatr Dis Treat, 2017,
13: 357-371. DOI: 10.2147/NDT.S115707.

Young S, Adamo N, Asgeirsd 6 ttir BB, et al. Females with
ADHD: an expert consensus statement taking a lifespan
approach providing guidance for the identification and
treatment of attention—deficit/ hyperactivity disorder in
girls and women[J]. BMC Psychiatry, 2020, 20(1): 404.
DOI: 10.1186/512888-020-02707-9.

Pozzi M, Bertella S, Gatti E, et al. Emerging drugs for
the treatment of attention—deficit hyperactivity disorder
(ADHD)[J]. Expert Opin Emerg Drugs, 2020, 25(4):
395-407. DOI: 10.1080/14728214.2020.1820481.
MacKenzie KR, Zhao M, Barzi M, et al. Metabolic profiling
of norepinephrine reuptake inhibitor atomoxetine[J].
Eur J Pharm Seci, 2020, 153: 105488. DOT: 10.1016/
j.€jps.2020.105488.

EFF, R XV G RS TYTT E R
Z g FEAT B LRI Tl B 59520 [J]. AR dT o B
2SRl | 2022, 31(9): 819-825. [Wang D, Qin
L, Liu HR, et al. Effects of atomoxetine hydrochloride
on cognitive processing in children with attention deficit
hyperactivity disorder[J]. Chinese Journal of Behavioral
Medicine and Brain Sciences, 2022, 31(9): 819-825.] DOI:
10.3760/cma.j.cn371468-20211124-00682.

WA . PRI, J8 ™Al . $h IR FY R 22 B 7 kG /L
B IER AR YT L Z ST I PR R4 KO0 L 22 1
J A BIRZE [J]. Hh A R, 2021, 36(18): 4255~
4258. [Chen BB, Chen Y, Zhou YC. Clinical efficacy of
methylphenidate hydrochloride extended-release tablets
combined with pediatric intellectual syrup in the treatment
of ADHD in children and its effect on serum dopamine
levels[J]. Maternal and Child Health Care of China, 2021,
36(18): 4255-4258.] DOI: 10.19829/].zgfybj.issn.1001-
4411.2021.18.035

Garipardic M, Dogan M, Bala KA, et al. Association of
Attention Deficit Hyperactivity Disorder and Autism
Spectrum Disorders with Mean Platelet Volume and
Vitamin D[J]. Med Sei Monit, 2017, 23: 1378-1384. DOI:
10.12659/msm.899976.

AR BE Ry LT BB 2 3 B IR 18 R (S].
2015.

Costa DS, de Paula JJ, Malloy—-Diniz LF, et al. Parent

SNAP-I1V rating of attention—deficit/hyperactivity disorder:

https://zgys.whuznhmedj.com

12

13

14

15

16

17

18

19

293

accuracy in a clinical sample of ADHD, validity, and
reliability in a Brazilian sample[J]. J Pediatr (Rio J), 2019,
95(6): 736-743. DOI: 10.1016/}.jped.2018.06.014.
Arevalo—Rodriguez I, Smailagic N, Roqu é —Figuls M,
et al. Mini—Mental State Examination (MMSE) for the
early detection of dementia in people with mild cognitive
impairment (MCI)[J]. Cochrane Database Syst Rev, 2021,
7(7): CD010783. DOI: 10.1002/14651858.CD0O10783.
pub3.

Watkins MW, Canivez GL, Dombrowski SC, et al.
Long—term stability of Wechsler Intelligence Scale for
children—fifth edition scores in a clinical sample[J].
Appl Neuropsychol Child, 2022, 11(3): 422-428. DOI:
10.1080/21622965.2021.1875827.

Xu J, Hu H, Wright R, et al. Prenatal lead exposure
modifies the impact of maternal self—esteem on children's
inattention behavior[J]. J Pediatr, 2015, 167(2): 435-441.
DOI: 10.1016/].jpeds.2015.04.057.

Clemow DB, Bushe C, Mancini M, et al. A review of the
efficacy of atomoxetine in the treatment of attention—deficit
hyperactivity disorder in children and adult patients with
common comorbidities[J]. Neuropsychiatr Dis Treat, 2017,
13: 357-371. DOI: 10.2147/NDT.S115707.

B, BB A, L ST LRE B oA I T
JLEE ADHD i #5 [J]. B 50 BE BRI 27 27 4 (A 8Bk
R ), 2022, 42(4): 569-572. [Feng M, Zhai MY, Xu JC,
et al. Kindergarten—based ADHD screening of preschool
children [J]. Journal of Nanjing Medical University (Natural
Science Edition), 2022, 42(4): 569-572.] DOI: 10.7655/
NYDXBNS20220418.

Kowalczyk OS, Cubillo AL, Smith A, et al. Methylphenidate
and atomoxetine normalise fronto—parietal underactivation
during sustained attention in ADHD adolescents[]J]. Eur
Neuropsychopharmacol, 2019, 29(10): 1102-1116. DOI:
10.1016/j.euroneuro.2019.07.139.

PRIy . Wi a4 2 D 5/ANLK B R R E
B A 56 P (0] B 2% 37 A, 2019, 29(1): 53-55. [Chen
XF. Correlation between preventive doses of vitamin D
and head circumference and intellectual development in
children[]]. Yixue Xinzhi Zazhi, 2019, 29(1): 53-55.] DOI:
10.3969/j.issn.1004-5511.2019.01.018.

RRFHEK R , 2507 5K . JLFETE RS BRI 22 Sl B A5 100355 25
FERLAEE R D KRR . h E g i, 2017,



20

21

22

23

294

32(14): 3228-3230. [Ouyang QX, Li WL. The relationship
between attention deficit hyperactivity disorder and serum
25-hydroxyvitamin D levels in children[J]. Chinese
Maternal and Child Health Care, 2017, 32(14): 3228-
3230.] DOIL: 10.7620/zgfybj.j.issn.1001-4411.2017.14.48.

Hemamy M, Pahlavani N, Amanollahi A, et al. The effect of
vitamin D and magnesium supplementation on the mental
health status of attention—deficit hyperactive children: a
randomized controlled trial[J]. BMC Pediatr, 2021, 21(1):
178. DOI: 10.1186/512887-021-02631-1.

SAR, B SKREECE L B BE L BRRI4EAER D=
JUZE I B 22 Bl Bt OC R PO WFFE e (). b L2
2 | 2020, 28(8): 875-878. [Zhang L, Hu B, Zhang
YP. Research progress on the relationship between zinc,
magnesium, iron and vitamin D deficiency and attention
deficit hyperactivity disorder in children[J]. Chinese
Journal of Child Health Care, 2020, 28(8): 875-878.] DOLI:
10.11852/zgethjzz2019-1289.

Kotsi E, Kotsi E, Perrea DN. Vitamin D levels in children
and adolescents with attention—deficit hyperactivity
disorder (ADHD): a meta—analysis[J]. Atten Defic Hyperact
Disord, 2019, 11(3): 221-232. DOI: 10.1007/s12402—
018-0276-7.

fi 2, XU, KRR, AF L O AR T R4 E I
S B 5 = R T /N LU e RULEE (0. 2

24

25

26

27

China Pharmacist, Feb. 2024, Vol. 27, No.2

i, 2020, 23(8): 1584-1586. [Xie GS, Liu ZC, Zhang
N, et al. Clinical observation of compound aminobutyric
acid vitamin E capsules as an auxiliary treatment for
lamotrigine in the treatment of pediatric epilepsy[J].
Chinese Pharmacist, 2020, 23(8): 1584-1586.] DOI:
10.3969/j.issn.1008-049X.2020.08.024.

SN WRAZ I /N L T kB 22 sl R 6 AL L 3
28 TUH S VMR AR S DU 11 i PR S S [C. WiV
2008 FFHIVLA JLBAE A2 | 2008.

Shahim P, Darin N, Andreasson U, et al. Cerebrospinal
fluid brain injury biomarkers in children: a multicenter
study[J]. Pediatr Neurol, 2013, 49(1): 31-39. 2. DOI:
10.1016/j.pediatrneurol.2013.02.015.

Hesami O, Iranshahi S, Shahamati SZ, et al. The
Evaluation of the Neuroprotective Effect of a Single High—
Dose Vitamin D3 in Patients with Moderate Ischemic
Stroke[J]. Stroke Res Treat, 2022, 2022: 8955660. DOI:
10.1155/2022/8955660.

Chen WY, Huang MC, Chiu CC, et al. The interactions
between vitamin D and neurofilament light chain levels on
cognitive domains in bipolar disorder[J]. BJPsych Open,
2022, 8(6): €207. DOI: 10.1192/bj0.2022.608.

W H L. 2024 4F 01 H 06 H &R HE: 2024 4501 H 27 H
AR 2 B BRI

https://zgys.whuznhmedj.com



