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Abstract : [Objectives] To summarize the clinical characteristics of children with Sitosterolemia (STSL)with xantho-
mas as the first manifestation and to provide clues for early clinical identification and diagnosis.[ Methods] We summarized
the clinical characteristics of STSL cases and explored the differences between the STSL and FH groups in cholesterol
(Chol), low—density lipoprotein cholesterol (LDL—c) , mean platelet volume (MPV ), proportion of anemia, and diagnos-
tic value of STSL. Ten STSL cases were from the pediatric endocrinology department of two tertiary hospitals, including
five boys and five girls. Ten cases of homozygous FH with a primary manifestation of xanthomas were included : four boys

and six girls. [Results] In the STSL group, five patients (50%) had mild anemia, and two patients (20%) had vascular
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complications. Serum Chol and LDL—-c were significantly higher than the corresponding levels of the parents. There were
nine homozygous or compound heterozygous variants of ABCG5 and one compound heterozygous variant of ABCGS. The
morphology of the xanthomas in the FH group was similar to that of the STSL group. There was no case of anemia in the FH
group. The serum Chol and LDL~c values were significantly higher than those in the STSL group (the P values were 0.001
and 0.003, respectively). The MPV values and the proportion of anemia were significantly higher in the STSL group (the P
values were 0.006 and 0.033, respectively). The AUC values of Chol, LDL-c¢, MPV, and anemia for the diagnosis of ST-
SL were 0.910, 0.890, 0.869, and 0.750, respectively, all of which had good diagnostic value. The diagnostic thresholds
of each indicator were taken when Youden’s J statistic was at its maximum. The best thresholds for diagnosing STSL were
Chol<15.41 mmol/L, LDL-¢<13.22 mmol/L, MPV=9.05 fl, or anemia present. [ Conclusions] Xanthomas of STSL present
with varying morphologies, which are similar to those of FH. The clinical diagnosis of STSL is likely to be made when xan-
thomas are the first manifestation of a patient with Chol<15.41 mmol/L., LDL-c<13.22 mmol/L., MPV>9.05 fl, or anemia.

Key words: xanthoma; sitosterolemia; mean platelet volume; anemia; familial hypercholesterolemia; plant sterols
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The numbers are the case numbers in Table 1.

1 STSLEAEEE
Fig.1 Xanthomas of the STSL patients
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The numbers are the case numbers in Table 2; Photographs 9A-9D were taken at the first visit while photos 9E-9H were taken 1 year after the first

visit to our hospital.

E2 FHRA#EERE
Fig.2 Xanthomas of the FH patients
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Table 2 Clinical characteristics of the FH group
Height/  SDS of Features of Figures of Chol/ LDL~c¢/ Hb/ PLT/ MPV/
Case Gene sequencing
cm Height xanthomas xanthomas  (mmol/L) (mmol/L)  (g/L) (x10°/L) fl
Multiple, nod- Compound heterozygous variants of LDLR
1 77.0  -0.51 ular, intertrig- 1A-B 29.4 21.02 126 316 9.00 ¢.1241T>G, p.(Leud14Arg), ¢.1327T>C, p.
inous (Trp443Arg)
Compound heterozygous variants of LDLR,
2 (Twin of Multiple, in-
772 -0.44 2A-C 273 19.7 124 354 8.90 ¢.1241T>G, p.(Leud14Arg), c.1327T>C, p.
case 1) tertriginous
(Trp443Arg)
Compound heterozygous variants of LDLR,
Multiple,, nod-
3 1340 -0.97 3A-C 18.7 15.95 132 284 8.60 ¢.1241T>G, p.(leud14Arg), c.1073G>T, p.
ular, fused
(Cys358Phe)
Compound heterozygous variants of LDLR,
4 (Youngersis- Multiple, nod-
98.0 0.63 = 17.4 14.25 112 289 9.10 ¢.1241T>G, p.(leu414Arg), c.1073G>T, p.
terof case 3) ular
(Cys358Phe)
Compound heterozygous variants of LDLR,
Multiple, nod-
5 1043 -1.63 . SA 16.12 14.14 116 372 8.80 ¢.681C>G, p.(Asp227Glu), ¢.1241T>G, p.
ular
(Leud14Arg)
Compound heterozygous variants of LDLR,
Multiple, nod-
6 1522 0.04 | - 8.2 6 125 216 10.10  ¢.226>G, p.(Gly76Arg), c.1474G=>A, p.
ular
(Asp492Asn)
Multiple, nod- Homozygous variants of LDLR, ¢.2389G>A, p.
7 120.1  -0.49 - 19.53 13.5 132 243 10.80
ular (Val97Met)
Compound heterozygous variants of LDLR,
Multiple, nod-
8 127.4  -0.48 . - 17.5 14.34 139 239 8.90 ¢.888C>A, p.(Cys96*), c.1198T>A, p.(Tyr
ular
400Asn)
Multiple, nod- Compound heterozygous variants of LDLR,
9 162.0 0.32 9A-H 15.8 14.56 148 260 11.30
ular, fused c.482T>C, c.827G>A
Compound heterozygous variants of LDLR ,
Multiple,, nod-
10 113.0 -2.27 ' 10A-B 16.6 12.36 130 332 8.90 ¢.1241T>G, p. (Leud14Arg), c.681C>G, p.
ular
(Asp227Glu)
Reference 2.07- 100-  9.00-
2.90-5.17
range 3.36 300 13.00

—: missing data; SDS: standard deviation scores; Chol: cholesterol; LDL-c: low=density lipoprotein cholesterol; Hb: hemoglobin; PLT: plate-

let; MPV: mean platelet volum.

FR45 9N LDLR Wy &4iE (LB w6l 1) 88 B G244
(9151 ) A8 S5, PRIt , %o BB 2 DL 35 (0 0 o 1k B
LYk HoFH .
2.3 STSL5FHAIGKZ R R

7E STSL 41 F1 FH 20 4350 A 1461 (3R 1-9% 1511 4) |
(2911 10) 2L & ik B/ ME S Wibs e . (H
STSL Al FH 20 BT A £ L B89 5 & s o 22 530 {8 (stan-
dard deviation score, SDS) & (-0.84+1.02) , 5 1%
#E7 SDS(-0.38+0.60) [ B 1% 5 AL HE By = (AL 3%

B+ BB ) /2+6.5 em; LB B =0 3E
By Bk SR B )/2-6.5 em, PR A Y SDS TG
#5,P=0.063(1=-1.98) . STSLZH#IFH 4 & = SDS
ZI IR T 22 5 (F63) , STSL I FH 4 B4 T it 45 5%
(body mass index, BMI) \PLT Ji 2 MCV JC25 57 (P
>0.05) . A ML Chol \LDL-c 7F FH 20 3 @ 3%
FhiE (£3). FH4L Chol \LDL—c 7RI & 5 (£ 3,
I 3A.3B). [alfE, MPV (5% 3, [ 3D) Fl 4 I kb 4l 7
STSLZH .3 Tt , Hb & AR (2 3, &1 3C) .
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Table 3 Comparison between the STSL group and FH group [(F+s5),M(P,,~P,)]

[tems STSL-group FH-group /U P
Male/Female (n) 5/5 4/6 1.000
Agelyears " 6.90+4.12 7.01+4.24 -0.060 0.951
Clinical course/years 1.50(0.96~2.56) 1.00(0.73~3.75) 44.500 0.675
SDS of height" -0.95+1.21 -0.58+0.87 -0.790 0.440
BMI/(kg/m*)" 14.84+2.25 15.39+1.70 -0.620 0.543
Chol/(mmol/L)? 12.57(9.55~14.62) 17.45(16.04~21.47) 9.000 0.001
LDL-¢/(mmol/L)" 9.26+2.71 14.58+4.08 -3.440 0.003
Hb/(g/L)" 114.50+8.89 128.40+10.46 -3.203 0.005
Anemia/Normal (n) 5/5 0/10 0.033
MCV/f1? 81.34(69.35~83.40) 81.25(74.50~85.13) 46.000 0.762
PLT/( X 10°/L) " 280.34+86.13 290.50+52.15 -0.320 0.753
MPV/fl? 11.00(9.79~12.53) 8.95(8.88~12.28) 10.500 0.006
Paternal Chol/(mmol/L)”

5.85(5.20~7.08) 8.18(6.95~8.40) 10.000 0.008
Reference range:/2.90-5.17
Paternal LDL-c/(mmol/L)?*

3.82(3.51~4.76) 5.64(4.93~6.13) 14.000 0.021
Reference range: 2.07-3.36
Maternal Chol/(mmol/L)"

5.22+0.50 6.97+1.28 -3.430 0.004
Reference range/ 2.90-5.17
Maternal LDL-c/(mmol/L)"
2.99+0.51 4.79+1.01 -4.360 0.001

Reference range: 2.07-3.36

SDS: standard deviation scores; BMI: body mass index; Chol: cholesterol; LDL-c: low—density lipoprotein cholesterol; Hb: hemoglobin;

MCV: mean corpuscular volume; PLT: platelet; MPV, mean platelet volume. " showed by %+ s, compared by t—test; > showed by M (P,s,~P,),

compared by U test. The rest are compared by x*.
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STSL: sitosterolemia; FH: familial hypercholesterolemia; Chol: cholesterol; LDL-c: low—density lipoprotein cholesterol; Hb: hemoglobin; MPV:

mean platelet volume.
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Fig.3 Differences in Chol, LDL—-c, Hb, MPV between the STSL and FH group
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Chol: cholesterol; LDL~c: low—density lipoprotein cholesterol; MPV: mean platelet volume; A: ROCs of Chol, LDL-c, Anemia for the diagnosis of

STSL. B: ROC of MPV for the diagnosis of STSL. C: ROCs of Paternal Chol, Paternal LDL-c, Maternal Chol, Maternal LDL~c for the diagnosis of STSL.
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Fig. 4 ROC:s for the diagnosis of STSL
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%4 Chol.LDL-c . MPV & Mi2 & STSL A AUC {EFN FR1E
Table 4 AUC values and cutoff values for the diagnosis of STSL

Maximum of

Cutoff values for the diagnosis of STSL

Ttems AUC values (95% CI)
Youden’s [ statistic Cutoff value Sensitivity Specificity

Chol 0.910 (0.741,1.000) 0.9 <15.41 mmol/L 0.9 1.0
LDL-c 0.890 (0.717,1.000) 0.8 <13.22 mmol/L 0.8 1.0
MPV 0.869 (0.704,1.000) 0.6 29.05 fl 1.0 0.6
Anemia 0.750 (0.525,0.975) 0.5 Anemia 1.0 0.5
Paternal Chol 0.857 (0.677,1.000) 0.66 <7.25 mmol/L 0.8 0.9
Paternal LDL—c 0.814 (0.597,1.000) 0.66 <5.02 mmol/L 0.8 0.9
Maternal Chol 0.914 (0.776,1.000) 0.71 <5.25 mmol/L 1.0 0.7
Maternal LDL~c 0.971 (0.901,1.000) 0.86 <3.44 mmol/L 1.0 0.9

Chol: cholesterol; LDL-c: low—density lipoprotein cholesterol; MPV : mean platelet volume.
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