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BRih = 1 N IR R LA L & VB R B R EZIRTY, RAFRREIR X & & iAo
HEE TR, W L BBk = FT e 5 T LIS WL A L ZE AR IR BB A 5C o I PRAE £ o B
AL AR 367 2 7 T 1B T ] A A7k ke =2 AR G J L 2 e M 0 ) T T IR o IS 46
SRARH ik = AT AEIE S 5 R A 200 BUERAL , S0 2 B AR SR AR A iR AR, S Bk ik

JLEE RN P S 16 Sh3H 22, /MEKIRT T i A B AT st i R Y e R G2 SR

KR PRBRZ ; BRERIETT L 5 JL B RN B

BOURZS 5 ANEVF 24 B R BT 0] A £
AU B 0 F 245 gkt = J2 15 b e W AL ) AR
HE IR R BRZAE , L BN T AR Bk
R AR A RGN Z DA E VR
GLUIRE" . MEMRJENUMMBEE GCIZB S R EIATY,
e RN T BB AR AL B 4 R A G R R
L AR 30 e S e B 1T R X R o A 282 2R 5 )
PSR REIE O™ EA RS, EA MR
B, Ak AT BE 5 )L R IR AH DG 12 Sl R 5 | IR AR F i
BT | T U R 22 B B B A G I B B A I AE AH
DR M AR R A AN 28 A G e o 25 ) L2 B S e A
S BRFANR YT AT R T R L R s Ao AR FL
A — 2L WFFE . AR SOk = 15 ) L 28 A N B 1A
RN I PR A5 BT A BEBIL ) ) F 5T R 2R AT

ZRIR, BT BR B Z A &) L MR N B A 1 I PR 1216
HE— LT RS T

1 REIJLEHRZER

P NMAEE i £ E TR, 2 51
A0 e ibo N R DR i AR N R e AW I i 7]
Jot K B 1 B i, 22 AR 52 SRR I T 2R 45
BRI X AE R 20 M D RE oy B Rk = J2 4R
BLA X Bk i 75 e Al , 5 SO Y IE A7 B8 (iron
depletion, ID) , 4% TMj £1 4 ffd A gL 65kt = (iron deficient
erythropoiesis, IDE) , fie 2¢ & Ji€ 2y it 2% 1 22 1l (iron
deficiency anemia, IDA)", Kt = Al 520 AR Z A4~
E MARGIIEE , JUHE K B P B sk T RE Xt h
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LR U2 ) W NI BN 17 G - £ s 7 S ¥4 8 S L )
o LR RSP LR NAE N2
by B P Al IR 20% ~25% 1 BRLEBRA
IDA, 11 ID W BE £221 2004 4F — 5 EF % b [ 7 % L)
TILER S Z SE A T E R A R, 7~12 0 H 2R
JLALTD FIDA o 5853 3] =ik 44.7% . 20.8%5 13 ~

36 H 411D IDA SR F 5504 35.9% .7.8% ;371>
H ~7 %5 453510 26.5% F1 3.5% , 156 W H [ Bk
Bk LEEIBOR , gl L ik s e ABE . I RS2
KR EE 5T E T DAPEAG PR A5 R IDA ™ 8 2
(RS2 6 28 K AT b UL 3 1, 8 0 WIS v s JH 3 o
WK VERER 1 R 1 DA S Ak AR A

RGBT SR E R A S

b =Y P
WAL :18~45
7 # (SD/(wmol - L) B 1 Sl A WL 718
JL# :9~22
LB (SF)/ Cuge1.) SRR BB O 5 PHE:15-200
Lk 12~150
i & - i o B 50~77
I3 B2 £ 3 (TIBC)/ (ol - 1) T B B AR RS £ B Wi sg
375 % B 2 1 46 1 BE (T ) /% Lk o I3 A A T A L 3355
T 4R P8 SRR (FEP)/Cpamol - 1) £ B 5 4 45 1S ol iiﬁiﬁﬁ

MLET 8 R E (Hb)/(g- L)

k)L :170~200
JLEE :120~140

B PR (L) ML P P 35 ML 214 1 )

2 BAERZHXILERERIE

W B A Sy A 0 0t A 3 A R O 1) i B AR 1 2
frid AR JEHUARE B A A R ) B BT,
SN O A AegE (NI AF R R TIhE , t
FMR AT S A AL ERN AR 25 VR P Y e B R K
— o MEHRAZFAAS VB A B AR R YT A 3 AL
PR R AT O Y, BRI X R F
Rt B A L RIS ) 1k 3] 42 K 80% , B2
LA oF i A LB A H 2 12 h Y B
IR, BE 2 AR A 188 K, A B B IR 5 SRS s 2> , 1 30
5 0T 30 T AR B 8 B MRS R MR — i A
O A R B 28 22 G5 1 AR BRI R A
FERZR, LA A A i DR SO IR AN 2 ik
Z WEAR A ZEEL AR T S A AR AT B
ILEMSORE, FEEME T WME A7 M
B A AN R RS MR MR B A 7 L2 i o
U AR A 20%~25% 19 )L 28 1 2 /0 —Fi
SR 1 I I R 1, R MR | L 228 12 R MG I % 8 4

RAEPERRNG A TIE AN T BRER A A5 D B HI
B e JL 2 AR b ] et )L e R B
AR B, T S KA | 24 ) SR
PR A G H 2 O SR B 5 IVHUAE | 1 B Bk 22 3
R R

EZ 4G INCRET Y I G R R g =B
SRR, BOR B 2R AR 2 A Bk bl = ] BEAE ARy L3 e
MR B A 114 4 v 38 i A T, A 0 RIS
PR R B IR 5 R8 ) L bt A7 7, SRR 5
ARTFEAE R AR O , HAMEIR I R LA £
(£2),
2.1 JLEREIREXIEEERS

M AR A D32 B R A2 — 2L AR 7 B A )
12 By T 0 HIR ESA B A R AE A B , LA T BB Z55
fiF (restless legs syndrome, RLS) I WA VE 432 3
& 15 (periodic limb movements disorder, PLMD) &%
UL R HILTR i oK B A IS R BT RS
BRERAT
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K2 BRI SR E R A R AR

e LRI (P34
N EAAH i rasp sy
¥ e PEIREERE BRIRESPEAS Kbk 7 A s
B s AR AR, . BRFESM AT e GBEARE ARl (A
(24 2N )
- 8 ;;U W) ) GRFA
- i)
1 Kotagal 2004 [12] RLS SF T I T A Y 24 U
15.40+1.90/
2 Hal 2015 13 RLS SF 3 451 %5 R A Y 98/102
e 131 ifixs 11.50+2.50
3 Mohri 2012 [14] RLS SI.SF I 15 51 T Y 30 4.30+3.60
4  Kendra 2013 [15] RLS SF R EY] T Y 16 6.60
5 Amos 2014 [16] RLS SF e T Y 97 U
6  Tilma 2013 [17] RLS SF g il =5 T Y 22 0.63
7 Angulo 2002 [18] PLMS  SF.HB.FEP  Ji{il%iHR A Y 17/18 U
8  Beard 2004 [19] PLMS SI.SF SIS AT Y/Y 39 7.50+3.10
10.08+0.11/
9  Pei 2012 20 PLMS HB 9 191 XoF e A Y 32/26
eirano [20] i) 10.05+0.06
SI.SF.HB,
10 Kerstein 2009 [21] SDB  MCH.TIBC. J&fl&51 A Y 94 3.90
Tfs
ADHD-
11 Cortese 2009 [22] sH SI.SF.HB  J&fI &R A Y 68 9.10+2.40
S
PMEER  SF.HB,
12 Dosman 2007 [23] KBEAR  MCV.Tfs.  JRGIERY) T Y 33 6.50
i VitB12
9.50+3.18/
13 DelR 2018 24 RSD SF I i) %o} 1R A Y 15/37
cosso [24] it 10.60+3.80

JE A, RMEAFR ; ADHD—SDs, 12 & 5 14 % 3 [ 348 % BE AR [ A3 ; FEP, 2028 )0 M 75 3 R ek s HB, fe 20 %% 9 R JE s MCH, -3 40 29 i s 41
E 8% ;MCV, 34 20 28 IR AR A7 s PLMD , J8 21 M B 4K 35 3 5 7 s PLMS, B AR ) 0 PE BAR G2 3 RLS, R T AR 4R A-4E s RSD, JU & R T ML B IR [
7% ;SDB, iR »F R & A5 ST, fn i 4k s SF, i iF 46 & &5 T, 08 7 AT Th, e iF #5465 & G o fe L TIBC, B4k 447, U, RiF; VitB12, 24 &

B12;Y, %,

211 ATRREEHE
RLS J&—Fp st iz 2l i, HORPIE 2 8 3 E i
CE UL IS N iR {00 2= miR L i) B R TN
TRAL AN ET M e LA A 1 JR 3, e S5 &, i i n
CIRERSIE IR PN i3t S o4 Wt 5 S i SR
Ko b B, E AR S T B IR 2 80% J AN
63%~T74% JLZE RLS S35 1A B IR S8 911k Ak 12 3
(periodic limb movements of sleep, PLMS)™, JL#&
T /DAE RLS B RN 2%~4% , Hih 209%~50% ik
|~ BEREART,

7 IDA F T, RLS 1 &9 % 515 23.9% , 487K
Pk = T REAE RLS A5 BEALHI o & 806 AR, g

FERCAE AN 5T & B8 RLS B 3 1L 35 2K 25 1 (serum
ferritin, SF) | 0 ¥4k B 1 R 0 B 11 7 A1
SF /K V-5 RLS ™ 5 & 3 52 G A 560 #MIR 7 %t
RLS i MR ok 8 A 20575 R ik N BE 8 2L R 1%
(MRD) 7 RLS 83 K fii J8 50 R 52 A% 10 2% i W
SRR, $2 73 2 4 il X Ak k= 2 5 RLS B9 B
A R R RS AR S T X — B AR

JLEE RLS 5 SRR SRR 5T 8 BUAFE A7), 2004
AE— IR BF IR 24 44 RLS HL#EAT T SF & %
P, Hir 20 A (83.3%)SF <50 pg/L. Halac 257
— XG0 9 %o BRATF % X6 IDA FB LR B %of BB 4H 3747
T ARSI RLS PPAH , 45 R WK 61.2% 19 IDA L
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H137.3% M RE )L A RLS AR, SF /K F-5 RLS ™
R BE 2 [H] 5 A AH OG5 SF>50 pe/L Y L E
92.3% A H RLS, 1M SF < 50pe/L 19 L2 H1 (Y 55.2%
KHERLS,

BRFIGIT XL RLS B9A s e on i) 12 iF 5T
11 . Mohri 25" Kendra 25" Amos 2510134 % B0 #Mgk
AT DL B R 43 BB LAE PR (7 %508 43 51 2k 90%
62.5% .80%) , 16 JT AL BT 0] — el 3~4 D H o H
H Mohri 85 5R I F1 IR R4k (B R I 42k 8 A R R )
ARG M 1.6~7.8 mg/(kg-d) , Kendra 25 T FiHfE
WEMEER . 1.21~6.8 mg/(kg-d) , Amos 55 B A 24 H #b
BT %, —WLE R & RLS BF 5817t & #8101 iz 4
BRAT SF U FE MO I R KR o 3 S A 5 4 [ IR
B, % RLS JLEE ST R A PEAS J& 0211, MR IR
7 REME 2 BB LAk 28 , 55 # 3k TA N SF>50pe/L
JEIE M HIEYT B AR, BOLXT RS JC 1k 1 52 i Al
DL e IR
2.1.2 PFHAMREIEDIERS

PLMD J& 4§ M I o H B0 J&] 300 1 T v )
R ) PLMS J- 5 350 B AR 25 6L (A B PRI | B G 24 <5
PRI ME S ME R AN = 55) o 1207 L PLMD 75 £ T
IR &1 (PSG) i 3% £ PLMS 38 %% (PLMSI) > 5 ¥ /h H.
A A Y B AR 3K AL R T RR IR E . )L PLMS
UL PLMD 2 0L, JL 2 Fl A A 47 PLMD 38,
{H PLMSI > 5 ¥K/h 75 40 % LIF NFEH A H L

PLMD 5 B4 A1 5 PE 0 o2 A 0 e /b L
A HATREH T2 Wi & 2u b AE X Se o vh— i
EAEVEAG PLMST A &8 1 PLMD X —i2 . A
WF5T % BLIDA BL LAY 24 b BRS040 3 4 gt e 42
JLIE ™, Beard SFPFAl T 39 44 PLMSI> 5 K /h
LAY IM 15 4k (serum iron, ST) 1 SF % #i , .+ 28
A (71.8%) SF <50 we/L, SI 5 PLMSI £ i} 3 1 #H
X BILAAMEKIRYT S, SF < 50 we/L 4 THA 76% %t
34 H BERFIEIT A IV, PLMSI M\ 27.6+14.9 YK /h
FEAK F] 12.6+5.3 /b — 35K 11 10 4 1) Fif 15 B
FEPHRTT T AE LA 2 8 IDA L2 BRIz 2h i
AR, BUET IDA JLEE ) PLMSTG = T R4

RLS 5 PLMS ., PLMD % V1A ¢ , RLS FHPE 5%
G PLMD £ U 5 A7 46 )L 25 1] PLMD fe 4k

J'& R RLS, 27 % A7 JL 3 4 18 XE LAVE 5 35 74 RLS i
AR, T2 W7 R PLMD, Bifi 25 B 18] 4 5% 4 50 Rk
HRILFIZ W RLS, A WA Bk e = S OHAR G 2
EL % T fiE B A5 & PLMD A1 RLS 3t [6] 19 5 BH ML
i
2.2 )LEEARMIR[ERS

M IR 1T W 3% 75 (sleep—disorder breathing, SDB)
SR 15 B IR S0 T 18 WA S, 4 OEL 2 1 e G P 2 2
15 (OSA) | RE P e I - 12 B 455 (CSA) | B I A DG
i Y AFR A A5 COHLS ) AR B AR AH AR S ILAEE | PP 2 B
i 0 8] M 25 L JLEE OSA BB R A T 1E 1%~
4% , T} JL 2 BFAE 2 90 38 8 38 10%~12% 5 CSA 78 )L
L At 3 S e R R R R A /0 AL )L
SDB £ $5 OSA Fl1BE ; JLFE OSA FBFAE 22 5 IR FE
& R BRI KA 5, JLE SDB I RE R EUR B
R A5 R 280 BRI A0 22 BhE Vg I 1)
IS 05 P AE, R B RN L EE SDB AH S 14 1 F
FRFARD , — TG T BRI BR A B SDB
BILHEAT 7R TR, K 8RR LY SF L Il %
R PR B AR I KT (R TSTA B X FP I
BRORAS JZ SDB W R R IS 245 5 . SDB A G &
PR R TR O A 0 AT LAk A% SDBEAR , (H H
HIA A SDB LB 4532 BR AR A SCHE . L
T SDB 5 B4k 1 AH S 7 B PR STIE S
2.3 EEEE S R IE K REIRFERS

1 B B Fa £ 3) A (attention deficit hyperac-
tivity disorder, ADHD) & 45 5 [Rl1#& JLEAH LL , L
BB R AN TR S L vl
h F BRI — L ZE A AE R LEE R AR H WA —
FATH B, SR R — M ol 3%~5% ; B IR
i3 76 ADHD JL2E g DR A 11 1k 2™, 9% &
PR 43 ADHD 8L H (] g B | B I P W27 457 45 450N
W AR 325 Bh Y B S i T X BB, X 3R £ sl etk mT
REAN R BR T F 2K, [6] 9 % 31 SF 5 ADHD ™
R (B 5 AR O XA Y A S Bk
= BE S5 ADHD K AH 56 B B [ 65 09 4 9% -
Cortese ZF 2V B SF < 45 pg/L 41 ADHD i L1EBER
v WO B R A R R AR A 3 R T SF245 pg/L
4, HA5535 SF 2 A ; i i 22 i AP L
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FEAEAMERS (1) B iz 3 A sh A5, AR HP 10 B0 5
JEF B TR AT S, X R ZE ADHD I
SF H 7R BEHIR A2 3 53 % KUK , Cortese TA N X 1] BE 5
Bkl = 25 RLS F1 PLMD Y & i FE2E M.
2.4 N0 AEFE < REAR PR AT

PIAMAE s T 224l LY, B B R R R R RE
At 23S B (16 5 R B BT S8R As FIAT R
T IR, [ P DI A T 2 VA A s PIUAE £
993 %K 1%0~2%0"™ IR VER PR 5 4 | B i L P
T2 AP HR 2y MR AR AT oy S5 25 M HIR ) 350 I 7R
JULHRH LA, Latif S92 I A5 S BEATMUE (LA
B e s A IDA FIID, 34 %) 11.5% f152.2%, —
T A 0 8 JE A 1R AR AR, 77 % IRUAE B
JLAY BE R A2 Bl R R AR IR T 5 15 21 W 2 ks . Ik
FEDIACRE F8 L2 Y7 5 8 v 75 2 %5 18 58] Rk i A
FLZLI AR TR
2.5 IILEARZRTHIERIER

JLEE AN 22 7 1 B BIR % 15 (restless sleep disor-
der, RSD) +& DelRosso™ 7E 2018 4E-42 H i) — 8 &
PIRMEA , TR 8 SURAF G AR AT A 177 B B s 5 b
W, LIS 2 PRI N = BARAEIF A B 18 A
03 8 W R RN HT AT I 4 ] A L 2 B A
B ( H FTIZBE J 1R U8 i 31 1CSD 5% DSM 119 #5555
SR o X DS T RIS H RN AR
1) £ LA R RIS 0] 1 Bt 22 1005 sh A s P o 1
AL FEAT EAR SR I B AR L BH B B, L 3 AR
PR RS RN E Bh JLF- R g ifi BT
MEHRA , PSG AT UC S5 2 /0 5 R /h B B R TE 3, 7]
I DelRosso & BT A RSD £ JL 1 SF 7K - #B 4 I
(20+8.87 pg/L) o BT T 300 44 K 5BE DA IR Al 1) 51
ALEE L, & B 7.7% 153 RSD 2 Wibs
TR R SR I T T 27 g AL ) S5 5 22k
A3 KA () R AR5

3 BkiERZ 5 BHERR FE 5T A IR HL I

SR F W, R 23 5 R R BE B QI el
223 S AL 18 A R IE I BRI B R R B
O NIIE G Y B sV N SR S G2y | R EIN T

P JE I A5 DR, E SR AT S DU A | Bk Ak
VBT N R A 7S Y R e S WDiw i DR (SR Y
(tngpf R R H %) Ok R4 ki
B B AR A Rl R o 3K — U A5 T kA XoF
TR FRAT Ay 8 5 e BRS04k J A6 1) 75 o B ik
R E TR RN ] AR R A AR ) LEE R
JeH IR X b 28 R e e R B HL i B e 55 1 22 %)
JLES B, B XA B8 e A 2S5 8k 32 B | B IR
S5 TJ7 T D BE A AT 7= A A AN (S RS2
RO J5 4D FT AR e ik 58 e g e

N I IR — i A T AR A P 28 AR
ZRPHILIIE Y, B = 3 ek AR JH v — S R
REEHR , JC AT BEAYAILHT AN o
3.1 SliEMEERFI

Pl 22 368 5 /KO- I 2 I I — i 82 ) 109 e A= A
T R BT R 5 SR (e (S-HT) A BB e DA v et )
A TR HIR B AR HH 28 T k2L, 2 PR IR B IR S5 A £
1B 30 5 5 B 43 6 25 B R R (NE) 532 21 Fr ik
R B2 2%, Wi o e A 25 [R2B AR VR Y, 20
JHe (DA ) 72 4 7 W IR 3 77 v & 45 o 22 H &2 2% AR
FH, B3 (AR 22 W e 0 100 s 5 DX RN Jo 0
HR IR DA B 28502 55 B IR 050 179 80 111

A AT BB A H A R 28 2R G £ R 28 ST )
AEJUIIE DA BB ARG, DT 52 M T A TR B B 5 43 1Y)
PATH G F T LR B A AR A 22 R G
25150 JoT 22 WS Ry R AR ) 1, VT 22 2808 B it
PP RS AT S TR A B A RE R RS
P, G045 €0 R F4 1 T A s R R AL T (49 391 2 5—
HT FILAS B e B 1) PR TG ) | DR I ek T e | A
P 2356 JoT B LR L AE JLAD Nk ik = A Sl AR
AU EE ) 1 LS B i BB P 28 0 15 HUUsL /b R 240 i
G2 TR B R U0 SR A 5 e e 3 ST 1)
REffa FED SRR IA FT RESE I il 2808 i i i AL 5
1 T AL D B s B BRI AZ AR (i 7e %
D2 3ZAK) (4 26 F1 ) RN 38 | B ARG B IR ) Rk 4
NPT 38 %, xS AR b FE#b e Bk T R 4T AT
— FL LB BUARE R B A W] B T A SR
KERIT DA Be 4 iR 1k , i Baf Fr 254 o vl LA SE %
X, BT R 2R B AT e R 2 G RE R G
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AT A TRRERG AR, PRt , Rk T R o) 2
BT R AT s R B R R 2 AR
TR | R 22 32t 5 25 L. , AT 5 i B MRS ) Ao 28 0815
3.2 RNt sE BE $H AN AL A

HEE I A 15 AN (SO ol 22 368 o 1) RBP4k,
AT R A B T T R A 4
A AT B HIR 175 4 DX, AH OCAX AT 8] AH BB 2% AR IG5 4k
AT AT 77 A B AR — i T J] 37

SRR Ao P I [ e iR A 5 i B A (f 45 i
JETRIEE 1A 50 ) BB o A Y, BV R R AR
Je REBERG b 1Yk ik B E H K XA AR A2
g™, IhRE F U, BEREAR 1Y SC B I ] B

RIS LR )6 LT SRR A S S B A0 B 1) i B

PRI 5 AR 1, il e R S 0 5 4 e DA A S JTEL ] e
B G R R Ak 1) 2 R A ks B A A TR P B
R A 2D 5 i ot 24 A R il 1% P 1 0 A B PR 1
5 R o A 4 LA L, 20 5 e Jo 24 L A e A
R AR W) B JA S IR T BRI L Q0 A o
i Mot S RS 4t 55 7 o S R 3 i 1 A g
i J D IV — A% 7 B2 (NADH ) Ji 0B LA K2 20 it (0, %
ST 2R 02 T 1 0 S B o A L o
(IR 5 2 R

SRy LI I9) B Bk ke = A w3 g T X —
(6~24 11 ) IE & i By | F o X dul kB 1Y) e U AR
G it 25 B RS 5 R 5 i ) T e W DAL MG T ) 32
S BRI B YA 2 152 5 78 SRR RS AY
KM B 245 R Dy CA 1L CA3 X AT L gE 3], —
TR 1) P 2 AR bR AR ) —— Al L 65, 3R C %1k
it 14 25 AR AR WA, S S0P 9% 1 S A R O
{18 A2 i RITAT 206 45 1 B2 i ARSI 3 R A A K A B
2, H IOk 5 A SEGR

HT TS T FIR 98 S, ek B L i e B
HP T i AL 2R R A 18 T A 3 R 2 A oh
B 0 BN R 5 A5 5 A FLAL T ) 5 5 08
3 SRR 2SR, SRR T S A R — 5 PR A 8 1 [
PR PR 2205 AL SRR SR IR R IR A ]
WAk T SO IR 25 R A AR | Peirano 55 & IR
L4y LB RIS 2 B AA 119 25 B AR RRAIR, At i 2
H T RESH T RN 28 A K 32 40, T BT I 5 A
XA B RRAIE

4 Z5ip

WFFE R W], gk = 5 L2 e N AH OG5z 3 FAs |
FEE I e A o 5 3 A AR 63 25 30 i 5 K e S o 75
IS A O M IR PR AN 2 7 1 M MRS 1525 AL L
B G P AT O, Bk L 22 3R A MR B e T 3
Wa 2, RS S A AT LR BN B | 2R
8 F S PR Az 2y, o T AR 3 Sk T B S A
AL TG

B = T 20 L e N 05 P BEAIL 1] 7 A 1)
B, T RE 5 SRR T SRl 2888 B Z AL G, T e
R e et 22 R A R S BT B, o 3 P R4
Fo TR, #MERIG T AT st L 8 I MR e, T
HIE LU e RN BRI RS . X 4R, 7L
I HI R A 1296 Hh 7 25 TR BB S , T AL
ST MR

SR, BEAEBFFEAE AT 5T B0 BRAR SR 48 b
AR PE A R ARHE AMROT SR HT I RO E
SETT AR AR, AR T 0] S5 PE AR 2R L e, i
A IR WWEFE R N — 20 B R T 58— bR vfe s HL
L2 B R B3 53 4RI 7 9 A RO o4 ke = 1 08 1)
HL XTI OO 22 SR I PRAE SR, 7 225 it
FWFT , LU B2 WA ] S 1A IR T RICR

2 % 3Lk (References)

(1] F¥, EARTE . A 58 8 1. dbnt: AR AR
#t, 2019: 115-123.

[2] Peirano P D, Algarin C R, Chamorro R A, et al. Sleep al-
terations and iron deficiency anemia in infancy|J]. Sleep
Medicine, 2010, 11(7): 637-642.

[3] Beard J. Iron deficiency alters brain development and func-
tioning[J|. Journal of Nutrition, 2003, 133(Suppl 1): 1468.

[4] DU % . BEAR =22 B AlM]. A, 23 dbat: NRZEE 1R
#t, 2014,

[5] Bathory E, Tomopoulos S. Sleep regulation, physiology and
development, sleep duration and patterns, and sleep hy-
giene in infants, toddlers, and preschool-age children[]].
Current Problems in Pediatric and Adolescent Health
Care, 2017, 47(2): 27.

[6] Leung W, Singh I, Mcwilliams S, et al. Iron deficiency
and sleep—a scoping review|J]. Sleep Medicine Reviews,
2020, 51: 101274.

(7] B 30, thokfl, TIR. PRFAML R Jbut: ARTE



—t

RIE 518 2021,39(18)

www .kjdb.org 63

HiiAL, 2018: 541.

(8] PR LZE Bk Z A S A T 2 A DML P 7 A ~
7% JLE KB Z AE FA TR S B A EAE ). AR LR
i, 2004(12): 10-15.

[9] Earley C J, Connor J R, Beard J L, et al. Abnormalities
in CSF concentrations of ferritin and transferrin in rest-
less legs syndrome[J]. Neurology, 2000, 54(8): 1698.

[10] Li X, Allen R P, Earley C J, et al. Brain iron deficiency
in idiopathic restless legs syndrome measured by quanti-
tative magnetic susceptibility at 7 tesla[J]. Sleep Medi-
cine, 2016, 22: 75-82.

[11] Carter K A, Hathaway N E, Lettieri C F. Common sleep
disorders in children[J]. American Family Physician,
2014, 89(5): 368-377.

[12] Suresh K, Michael H S. Childhood-onset restless legs
syndrome[J]. Annals of Neurology, 2004, 56(6): 803—
807.

[13] Halac G, Sezer G M, Saglam N O, et al. The relation-
ship between Willis—Ekbom disease and serum ferritin
levels among children in Northwestern Turkey|J]. Neuro-
ences, 2015, 20(4): 336-340.

[14] Mohri I, Kato—Nishimura K, Kagitani—Shimono K, et al.
Evaluation of oral iron treatment in pediatric restless
legs syndrome (RLS)[J]. Sleep Medicine, 2012, 13(4):
429-432.

[15] Kendra G, Bernard L, Alan Y S, et al. Treatment of
childhood—onset restless legs syndrome and periodic
limb movement disorder using intravenous iron sucrose
[J]. Sleep Medicine, 2013, 14(11): 1100-1104.

[16] Amos L B, Grekowicz M L, Kuhn E M, et al. Treatment
of pediatric restless legs syndrome[]]. Clinical Pediat-
rics, 2013, 53(4): 331-336.

[17] Tilma J, Tilma K, Norregaard O, et al. Early childhood-
onset restless legs syndrome: Symptoms and effect of
oral iron treatment|J]. Acta Paediatrica, 2013, 102(5):
221-226.

[18] Angulo—Kinzler R M, Peirano P, Lin E, et al. Twenty—
four—hour motor activity in human infants with and with-
out iron deficiency anemia|J]. Early Human Develop-
ment, 2002, 68(1-2): 85-101.

[19] Beard J L. Iron status and periodic limb movements of
sleep in children: A causal relationship?[J]. Sleep Medi-
cine, 2004, 5(1): 89-90.

[20] Peirano P, Algarin C, Chamorro R, et al. Iron deficiency
anemia in infancy exerts long—term effects on the tibia-
lis anterior motor activity during sleep in childhood[J].
Sleep Medicine, 2012, 13(8): 1006—-1012.

[21] Kerstein R, Stimpson P, Caulfield H, et al. Iron deficien-
cy and sleep disordered breathing in children—cause or
effect?[J]. International Journal of Pediatric Otorhinolar-
yngology, 2009, 73(2): 275-280.

[22] Cortese S, Konofal E, Bernardina B D, et al. Sleep dis-

turbances and serum ferritin levels in children with at-
tention—deficit/hyperactivity disorder[J]. European Child
& Adolescent Psychiatry, 2009, 18(7): 393-399.

[23] Dosman C F, Brian J A, Drmic I E, et al. Children with
autism: Effect of iron supplementation on sleep and ferri-
tin[J]. Pediatric Neurology, 2007, 36(3): 152-158.

[24] Delrosso L. M, Oliviero B, Raffaele F. Restless sleep dis-
order in children: A pilot study on a tentative new diag-
nostic category|J]. Sleep, 2018, 41(8): 102.

[25] 26 [ R B2 2 2 . BRI R A5 [ PR 26 M. &, 398 55
3R dbat: ARTEH A, 2017.

[26] Simakajornboon N, Kheirandish—Gozal L, Gozal D. Diag-
nosis and management of restless legs syndrome in chil-
dren[J]. Sleep Medicine Reviews, 2009, 13(2): 149-156.

[27] Picchietti D L, Bruni O, de Weerd A, et al. Pediatric
restless legs syndrome diagnostic criteria: An update by
the International Restless Legs Syndrome Study Group
[J]. Sleep Medicine, 2013, 14(12): 1253-1259.

[28] Allen R P, Auerbach S, Bahrain H, et al. The preva-
lence and impact of restless legs syndrome on patients
with iron deficiency anemialJ]. American Journal of He-
matology, 2013, 88(4): 261-264.

[29] Frauscher B, Gschliesser V, Brandauer E, et al. The se-
verity range of restless legs syndrome (RLS) and aug-
mentation in a prospective patient cohort: Association
with ferritin levels[J]. Sleep Medicine, 2009, 10(6): 611-
615.

[30] Cuellar N G, Hanlon A, Ratcliffe S J. The relationship
with iron and health outcomes in persons with restless
legs syndrome[]]. Clinical Nursing Research, 2011, 20
(2): 144-161.

[31] Grote L, Leissner L J. A randomized, double=blind, pla-
cebo controlled, multi-center study of intravenous iron
sucrose and placebo in the treatment of restless legs syn-
drome[J]. Movement Disorders, 2010, 24(10): 1445-
1452.

[32] Allen R P, Barker P B, Wehtl F, et al. MRI measure-
ment of brain iron in patients with restless legs syndrome
[J]. Neurology, 2001, 84(2): 263-265.

[33] Connor J R, Wang X S, Allen R P, et al. Altered dopa-
minergic profile in the putamen and substantia nigra in
restless leg syndrome[J]. Brain, 2009, 132(9): 2403-
2412.

[34] Picchietti M A, Picchietti D L. Restless legs syndrome
and periodic limb movement disorder in children and ad-
olescents|J]. Seminars in Pediatric Neurology, 2008, 15
(2): 91-99.

[35] Brouillette R T, Fernbach S K, Hunt C E. Obstructive
sleep apnea in infants and children[]J]. The Journal of
Pediatrics, 1982, 100(1): 31-40.

[36] Zilberman M, Silverberg D S, Bits I, et al. Improvement

of anemia with erythropoietin and intravenous iron re-



—t

64 www .kjdb.org

Ry S48 2021,39(18)

duces sleep-related breathing disorders and improves
daytime sleepiness in anemic patients with congestive
heart failure[J]. American Heart Journal, 2007, 154(5):
870-876.

[37] VL, BhAk. YRR RO M]. 6 R, JEat: ART
R AL, 2018: 13-454.

[38] Cortese S, Konofal E, Yateman N, et al. Sleep and alert-
ness in children with attention—deficit/hyperactivity dis-
order: A systematic review of the literature[J]. Sleep,
2006, 29(4): 504-511.

[39] Oner P, Oner O. Relationship of ferritin to symptom rat-
ings children with attention deficit hyperactivity disor-
der: Effect of comorbidity[J]. Child Psychiatry & Human
Development, 2008, 39(3): 323-330.

[40] Elia M, Ferri R, Musumeci S A, et al. Sleep in subjects
with autistic disorder: A neurophysiological and psycho-
logical study[J]. Brain & Development, 2000, 22(2): 88—
92.

[41] Thirumalai S S, Shubin R A, Robinson R. Rapid eye
movement sleep behavior disorder in children with au-
tism[J]. Journal of Child Neurology, 2002, 17(3): 173-
178.

[42] Latif A, Heinz P, Cook R. Iron deficiency in autism and
asperger syndromelJ]. Autism, 2002, 6(1): 103-114.

[43] Delrosso L M, Ferri R. The prevalence of restless sleep
disorder among a clinical sample of children and adoles-
cents referred to a sleep centre[]]. Journal of Sleep Re-
search, 2019, 28(1): 12870.

[44] Lozoff B, Georgieff M K. Iron deficiency and brain evel-
opment[J]. Seminars in Pediatric Neurology, 2006, 13(3):

158-165.

[45] Lozoff B, Beard J, Connor J, et al. Long-lasting neural
and behavioral effects of iron deficiency in infancy[J].
Nutrition Reviews, 2006, 64(2): 34-43.

[46] Monti J] M, Monti D. The involvement of dopamine in
the modulation of sleep and waking[J]. Sleep Medicine
Reviews, 2007, 11(2): 113-133.

[47] Sun Y M, Hoang T, Neubauer J A, et al. Opioids protect
against substantia nigra cell degeneration under condi-
tions of iron deprivation: A mechanism of possible rele-
vance to the restless legs syndrome (RLS) and parkin-
son’s disease[J]. Journal of the Neurological Sciences,
2011, 304(1/2): 93-101.

[48] Ortiz E, Pasquini J] M, Thompson K, et al. Effect of ma-
nipulation of iron storage, transport, or availability on
myelin composition and brain iron content in three dif-
ferent animal models|[J]. Journal of Neuroence Research,
2004, 77(5): 681-689.

[49] Todorich B, Pasquini J M, Garcia C 1, et al. Oligodendro-
cytes and myelination: The role of iron[J]. Glia, 2010, 57
(5): 467-478.

[50] Algarin C, Peirano P, Garrido M, et al. Iron deficiency
anemia in infancy: Long—lasting effects on auditory and
visual system functioning|J|. Pediatric Research, 2003,
53(2): 217.

[51] Peirano P, Algarin C, Garrido M, et al. Iron—deficiency
anemia is associated with altered characteristics of sleep
spindles in NREM sleep in infancy[J]. Neurochemical
Research, 2007, 32(10): 1665-1672.

Review of studies of iron deficiency-related sleep disorders in children

SUN Yifan, LI Taomei, ZHANG Haipeng, SHI Yuan, TANG Xiangdong’

Sleep Medicine Center, West China Hospital, Sichuan University, Chengdu 610041, China

Abstract

The iron deficiency is the most common micro—nutrient deficiency in children, with a large number of children

falling victims in China, especially infants, which are at a very high risk. The sleep plays an important part in the body’s
development, repair and adjustment, and is particularly important in the developing stage. It is revealed by increasing number of
studies that the iron deficiency is probably associated with several common sleep disorders in children. This paper reviews the
cutting—edge studies of iron deficiency-related sleep disorders in children, including the clinical characteristics, the possible
pathological mechanism and the iron supplement therapy. The iron deficiency may lead to increased abnormal activities during
sleep in children by causing disorders of neurotransmitters, altering the processes of the myelination and the formation of
dendrites. The iron supplementation therapy was reported to improve the symptoms of sleep movements in some children.
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