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Unnecessary to detect low - density lipoprotein cholesterol for the test of blood total
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[Abstract] Objective: To assess whether the first blood lipid test in outpatients is necessary to detect low - density lipoprotein
cholesterol (LDLC) in order to achieve grading test of medical examination, reduce the labor of medical inspectors and reduce medical
expenses. Methods: Total cholesterol (CHO) , triglycerides (TG ) , high-density lipoprotein cholesterol (HDLC) , and LDLC data were
obtained from Laboratory Information System (LIS) based on outpatients in 4 years (2013-2017). CHO, HDLC and LDLC were
measured using TBA2000FR biochemical analyzer. nonHDLC was calculated with CHO minus HDLC. Correlation between CHO,
nonHDLC and LDLC were analyzed using Spearman’ s rank approach. Receiver operating characteristics (ROC) curve analysis was
used to evaluate the predictive of CHO and nonHDLC for abnormal LDLC. Results: Both CHO (r=0.843)and nonHDLC (r=0.862 ) were
significantly positively correlated with LDLC. Area under curve of CHO and nonHDLC for predicting abnormal LDLC ( >3.40 mmol/L
and >4.10 mmol/L)were 0.941 and 0.948,0.967 and 0.970, respectively (P <0.001). Optimal thresholds of prediction abnormal LDLC
were 3.85 mmol/LL and 4.33 mmol/LL for nonHDLC. Based on these optimal thresholds, the sensitivity of nonHDLC to predict LDLC
positive results was 91.1% and 97.6% , and the specificity was 85.4% and 87.3% , respectively. Less than 3.33% and 0.16% of tests
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with abnormal LDLC might be missed, but approximately 66.3% and 80.6% of the LDLC tests could be eliminated. Conclusion: We

recommend that LDLC measurement is not necessary for the first test of blood lipids in outpatients. About 65% of LDLC tests would be
reduced. Moreover,nonHDLC is a better index than CHO to predict abnormal LDLC.

[Key words] blood lipid; low-density lipoprotein cholesterol ; high-density lipoprotein cholesterol ; cholesterol
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Table 1 The characteristics of the participants
[mmol/L, M(Pys~P:s) ]

izt 5 (n=8 734) 7 (n=7714) Py
CHO 4.67(4.03~539)  4.65(4.01~535)  0.15
TG 1.51(1.05~2.29)  1.47(1.04~2.19)  0.02
HDLC 1.17(1.00~1.38)  1.16(0.99~1.37)  0.17
nonHDLC ~ 3.45(2.86~4.14)  3.44(2.86~4.10)  0.18
LDLC 2.85(2.30~3.41)  2.83(2.29~3.39)  0.37

* 2 ] Fe 45 F Kruskal-Wallis #6356

0.967 #10.970( % 2) . LI LDLC > 3.4 mmol/L J H
P, % AE B {E CHO=5.05 mmol/L il nonHDLC=

A 12 B 121 7=0.173
101 10 _95%CI:
8- 8- 0.159~0.188

9 07 2 P<0.001 °

= 61 = 6

= 4] . 1=0.843 = 4]

] o 95%Cl:
2 . 0.839~0.848 24
O-I %l ¢ Pl<00|0] T 0- T T T
0 5 10 15 20 25 34 5
CHO HDLC

(e}

LDLC

3.85 mmol/L i )5 2l LDLC £l , CHO 1 nonHDLC i
D LDLC FHM: 45 3 ry BUsk: 73 514 90.7% F191.1%
SR 43 1M 83.69% 1 85.4% , 15 29 LDLC M3 43 5]
9 65.1%F166.3% , LDLC BHEIR KSR 5351 4 3.55%
F13.33%, LALDLC > 4.1 mmol/L A FHYERT , fefd: B {H
CHO=5.63 mmol/L fllnonHDLC=4.33 mmol/L F, J& 3l
LDLC #:1 , CHO 11 nonHDLC 13 LDLC PH 4 2%
(1) FEBAE 23 90 N 95.49% F1 97.6% , 5 S 43 1 Ky
87.9%F187.3%. F12JLDLC M 81.7%H180.6%,
LDLC I =& 4 0.37%10.16% (£ 2) .
2.4 CHO #2 nonHDLC ] LDLC F+ % #9 M 4% Yo 2%
&l 2 FBH FL LDLC FHA% RS, CHO FT nonHDLC

r=0.006
95%Cl:

> . P<0.001
s .
10 10 15 20 25 30
nonHDLC TG

0 5
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A:LDLC 5 CHO BAHGE s B: LDLC 5 HDLC (A G ; C: LDLC 5 nonHDLC (¥ AH G s D : LDLC 5 TG [ AH X
E1 LDLCS CHO.HDLC.nonHDLC #1 TG AY Spearman 18X 14
Figure 1 Spearman correlation of LDLC and CHO,HDLC,nonHDLC, TG

%2 CHO#1nonHDLC %iill LDLC F & #ytE8E
Table 2 The optimal threshold and accuracy of CHO and nonHDLC in predicting abnormal LDLC

LDLC > 3.4 mmol/L.

LDLC > 4.1 mmol/L

Ei=L

CHO nonHDLC CHO nonHDLC

AUC 0.941(0.937~0.944)*  0.948(0.944~0.951)*  0.967(0.965~0.970)*  0.970(0.967~0.972)*
I AEF{E (mmol/L) 5.05 3.85 5.63 4.33

HURE (%) 90.7(89.8~91.6)" 91.1(90.2~92.0)* 95.4(94.0~96.5)" 97.6(96.6~98.4)"

(%) 83.6(82.9~84.2)" 85.4(84.8~86.0)" 87.9(87.4~88.4)" 87.3(86.8~87.8)"
FRIE 5[ % (n/N) ] 65.1(10702/16 448)  66.3(10912/16448)  81.7(13433/16448)  80.6(13 314/16 448)
TRz E 53 L [ % (n/V) ] 3.55(380/10 702) 3.33(363/10912) 0.37(50/13 433) 0.16(21/13 314)
714 7.60 2.83
P1H <0.000 1 0.004 7

a: f55 & 95%Cl,

B W48 F HDLC I TG, i & ROC fi £k tb#, Z 1A
50k 7.60 #12.83, PE 433124 < 0.000 1 £10.004 7,
¥7<0.05,
2.5 M 4g LDLC KT

TSz () LDLC K- 3148 (% 3) . LALDLC >
3.4 mmol/L g FHER , CHO .nonHDLC 5643 5 {8 43 1]
4'5.05.3.85 mmol/L B}, Y Kz 14 LDLC 7K - 437 £
414 3.53.3.51 mmol/L, VL LDLC > 4.1 mmol/L A

A £ 15, CHO . nonHDLC $5% 13 [ {8 43 51 5 5.63 .
4.33 mmol/L I, I & ) LDLC 7K - v 437 %5 43 51
4.21.4.19 mmol/L.

3 it

ARS8 T 1112 B#E LDLC 5 CHO \HDLC .
nonHDLC F1 TG B AH I, 45 5 78 LDLC 5 CHO |
nonHDLC & IEAH5C, il LDLC /& CHO F1 nonHDLC
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80 BTI5 BT VR B T, RS 42 A LDLC.
3 ] —CHO H1T CHO Fl nonHDLC Fitil] LDLC PFHAEZE SR, =35
o] nonfDLC AR B TR S P 3485 8 o A, 21 CHO il non-
E 4] T HDLC T 1 A8t B 5 50 LDLC Kl L {8 ik
" ] FRJEE ik /D LDLC TS
] UEAER , Bt A ATTISCA G i i i e O At 2 TR
L 5, SRR AN TSR A ARG I AR LB
0w s w0 He 10 42 357, 400 S8 45 0 A4 K 1 0 L 4
5 (CHO .HDLC.LDLC MITG) , PRl 1171524 6.5 21K
100 (F£ 4729 65%711) LDLC M, #5 LA%ES LDLC il A
0. 4T N KR 26 /20 NIRRT, 249K, IARpA
] BE NG S O R e 5 A 1 A i R A5 Aar D
S 60 LDLC.
= 1 - ABFFEH 4 : D5 Friedewald 2338 355
® 40 ffi(ﬁmm LDLC /K b, AR T TG /K, i 3 B4l
20 —HDLC K 19 LDLC 4R AR v o T 5 09 8500 ; @30l o 7 v
. o % 1 T U K LDLC A 154 T JH 4 LDLC
AR A W, AR AR B U LA ROC 2275

1=Fp5 5 (%)
A:PILDLC > 3.4 mmol/L 2 {115 B: LI LDLC > 4.1 mmol/L 3 FlIt: .
E2 CHO.nonHDLC.HDLC # TG % ill LDLC 7 & &
ROC #i%
Figure 2 Receiver operating characteristics curves of
CHO, nonHDLC, HDLC and TG for predict-

ing abnormal LDLC

%3 ImARNA LDLC KF
Table 3 The missing test of LDLC levels

o ) LDLC (mmol/L)
tkhnie BRI G sosumi
LDLC > CHO=5.05 mmol/L 3.53 3.41~4.07
3.4 mmol/Il. nonHDLC=3.85 mmol/L.  3.51 3.41~4.31
LDLC > CHO=5.63 mmol/L 4.21 4.14~4.55

4.1 mmol/LL. nonHDLC=4.33 mmol/L.  4.19 4.14~4.60

() F L A, SR TE B RPEAG T 12 8 A I
eS8 5 A, AT 2 [F PRI LDLC, 10724 CHO B¢
(1) nonHDLC 58 B 5 3 — AL Al LDLC, 4 LA
LDLC > 4.1 mmol/L >4 FH B, $5¢ £ B {5 nonHDLC=
4.33 mmol/L B, J&i 3 LDLC 45 i , nonHDLC i {1
LDLC FH 4 25 5 %) S50 4: R 97.6% , 715 24 LDLC il
iR 80.6% , LDLC I 4 W %8 4 0.16% o /¥ LA LD-
LC > 3.4 mmol/L 2}y BH 1% B}, H% 13 B { nonHDLC=
3.85 mmol/L i, J& 31 LDLC 41 , nonHDLC Tl LD-

W LDLC A o Bt — 204G .

ARAFGEIIAS L T — 507 ) O i —
/NER 3 9 LDLC , {H & 8 i A5l ) LDLC 7K ~F-AH
AR (F23) ;@ HAT, B3 B K T 24 & A H RIS
Rl TG 28 G, AWF SR AR 25 AR
YE RTINS SRR T e 2 — s @AHEFE h Hrp
DFSE, T — 2T 2o iiss . Hin, 24
159 7 oA N RS B i i A SRR o S Ak 1)
Bl Lo A5 R R AR s T8
M NREERE . H i TR A s 5 55 2
S3ATT 22 G0 TR ARSI NHE () AN [m] o000 iy e £ 1) 1
RURRE R S AR RN AS I 2R A AN ]

g5 LR, 112 NBEZESEA T I R A A s, Qi
PR BE I A S SR IR VR 9T I, AN 25 CHO FI
HDLC [F 245 LDLC, 244 CHO Al nonHDLC Fil]
R K LDLC B, 2 /0 65% 1) LDLC AS 0 B4 K
Mo 4 TC<4.5 mmol/L H Il LDLC 1E & i, 7T AiE
i Friedewald 2y 0 A 45 0 2L R&0=(H . A H
CHO F nonHDLC FUM IfiL ¥ LDLC A B F 3L BB 2%
R0 1) A il o AE B KA T - HASTT AR,
WA R LDLC , AT B B2 7 RRAS R B 22 46 50 N
R TAER
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