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Re-evaluation of the Utility of the CH50 Test Using Liposome Immunoassay
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Background: This study aimed to evaluate whether the 50% hemolytic complement (CH50) is a suitable screening test to investigate comple-
ment activity by comparing its liposomal immunoassay-based results with C3 and C4 values and determine if it meaningfully reflects changes in

the complement system.

Methods: A retrospective study was conducted on 35,908 test samples that were simultaneously evaluated using C3, C4, and CH50 assays. Li-
posomal immunoassay was used for CH50 test, and rate nephelometry or immunoturbidimetry was used for C3 and C4 tests. The CH50, C3, and
C4 results were divided into low, normal, and high groups for comparison and analysis. The distribution of C3 and C4 measurements according to

the three different CH50 groups was analyzed.

Results: Of the 35,908 cases, the C3 and C4 results were decreased in 19,051 (53%) and 14,666 (41%) cases, respectively. However, CH50 re-
sults were decreased in 6,257 cases (17 %), which were lower than those for C3 and C4. A statistically significant difference was observed in the
distribution of C3 and C4 values among different CH50 groups (P <0.001).

Conclusions: The CH50 test based on the liposome immunoassay does not sensitively reflect the decrease in C3 and C4. However, it tends to
show a better decrease at low concentrations proportional to the decreased amount of C3 and C4. Hence, it can be useful for severe complement
deficiency screening. Therefore, there are limitations with the use of the CH50 test alone for the screening of complement activity, and care should

be taken during result interpretation.

Key Words: CH50, Liposome immunoassay, Complement, C3, C4

M E
A A NEO R A A AT, OFE i ko
3 €910 2 A7) WA WskE 24, Bte] 1A Aol

Corresponding author: La-He Jearn, M.D., Ph.D.

1) https://orcid.org/0000-0002-6712-3895

Department of Laboratory Medicine, Hanyang University Seoul Hospital,
Hanyang University College of Medicine, 222-1 Wangsimni-ro, Seongdong-
qu, Seoul 04763, Korea

Tel: +82-2-2290-8978, Fax: +82-2-2290-9193, E-mail: Ihchun@hanyang.ac.kr

Received: September 23, 2020
Revision received: October 12, 2020
Accepted: October 19, 2020

This article is available from https://www.labmedonline.org

© 2021, Laboratory Medicine Online

€ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

elSSN 2093-6338

UEAIE BRI sl AETITHL, 2] ollA] S3HA| AR5
= 1A A7F HARR S AAIGHERE E X (systemic lupus erythema-

tosus)2] ek 9l =27 Afof| AF8-E|= C3, C4 AP Atk
o] 71553} oo tigt AALS

H

mt)
1=
1o

S
52 Wrhelh T57] do] ekl 7158 sl 4
= 1 A2 BARSHAR] 50% hemolytic complement (CH50)
BAPE AR F2 LS T CHSO A 2
WO ALSEE HHE Mayer ik AAER] HT)A0 2
7HASE 234 "YSAdiposome immunoassay) i} & AH S
Aufo] Slomlll, BA) B Aol A AAle] BelAo®
2l W2 S Aesto] AASHE 4971 ek

TR CHS0 FHARE HA 9 S-S B7Fshs 715 AR A
E1 QgolE Bslar, AAE CH50 HAP BAgde] ua

BRI 7L NPl st

o ol 217] ofeigict

(ot

www.labmedonline.org 171

= &5l sl

A=7tell izt At AR
5] ZAE)= 3, C4 AAFZR R} CH50 AAF


http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2021.11.1.#&domain=pdf&date_stamp=2020-12-00

0] & 2|: Re—evaluation of CH50 Liposome Immunoassay

1. e

2017\ 1E7E 20199 128714] Refeistarg o] Wt gt
A} % CH50 ME et A8 o 2 S A7-E 19
solek BholEl % 36,086719] FAFATE ZolA] g%|oh
o HjaE HoH CH50 AR C3, C4 HARE 2ol A3t 3590871
9] 74/\}& tHA]—__,L_c_)_i AR5k
9 71891 95)) 4918 o

O

o
Q

NN

A
W

A= A Pl S AN Alef(Autokit CH3O,
Wako Ltd, Osaka, Japan)2- ©]-8-5}04, A-5-847|(Hitachi clinical
analyzer 7600, Hitachi Ltd, Tokyo, Japan)Z H| X 3|A}2] 2| Z]of| u}
2} Z7skolck a9l 31.6-57.6 U/mLo| ek

3¢} C4 AAM=
o], A5EA7](IMMAGE 800 Immunochemistry system, Beck-
man Coulter Inc., Brea, CA, USA)Z A|Z3|ALS] 2| 3of whel HAL
stk a9l C3& 79-152 mg/dL, C4+= 16-38 mg/dLo] ATk,
20180 %ol = Y -S4 M (immunoturbidimetry)& ]88

o, CHS0 ZAAIR} Y5t A}5-2-417|(Hitachi clinical analyzer 7600)

H|&-8]e= W (rate nephelometry) S o83}

Table 1. Characteristics of subgroups according to the method used
for C3, C4, and CH50 assay
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Table 2. The distribution of C3, C4, and CH50 results grouped into low,
normal, and high values

Subgroup 1 Subgroup 2
Measurement of CH50, Separately in dual Simultaneously in one
C3,C4 platform platform

Test sample Different sample Same sample

CH50 Method Liposome immunoassay  Liposome immunoassay
Reference range  31.6-57.6 U/mL 31.6-57.6 U/mL

C3 Method Rate nephelometry Immunoturbidimetry
Reference range  79-152 mg/dL 76-139 mg/dL

C4 Method Rate nephelometry Immunoturbidimetry
Reference range  16-38 mg/dL 12-37 mg/dL

Abbreviation: CH50, 50% hemolytic complement.
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CH50, N (%)
Low Normal High

(N=6,257)  (N=20442) (N=9,209)

C3 Low (N=19,051) 5942 (31.2) 11,847 (62.2) 1262 (66) 0.649
Normal (N =16,554) 313 (1.9) 8582 (51.8) 7,659 (46.3)
High (N=303) 2 (0.7) 13 (4.3) 288 (95.0)

C4 Low (N=14,666) 5546 (37.8) 8,162 (55.7) 958 (6.5)  0.596
Normal (N=20,657) 706 (34) 12,173 (589) 7,778 (37.7)
High (N=585) 5 (09) 107 (183) 473 (80.9)

Abbreviations: CH50, 50% hemolytic complement; r, Pearson's correlation coeffi-
cient.
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CH50, N (%)
Subgroup 1 Subgroup 2
Low Normal High Total Low Normal High Total
(N=2,079) (N=7,232) (N=2,883)  (N=12,194) ! (N=4,178) (N=13,210) (N=6326)  (N=23714)
C3  low 2,062 (22.9) 6,013 (66.7) 939 (10.4) 9,014 0.701 3,880 (38.7) 5834 (58.1) 323 (3.2 10,037 0.689
Normal 17 (0.5) 1,219 (38.6) 1,925 (609) 3,161 296 (2.2) 7363 (55.0) 5,734 (42.8) 13,393
High 0 (00) 0 (0.0) 19 (100.0) 19 2 (0.7) 13 (4.6) 269 (94.7) 284
C4  Low 2014 (254) 5042 (63.7) 859 (109) 7915 0.588 3,532 (52.3) 3,120 (462) 99 (1.5) 6,751 0.622
Normal 64 (1.5) 2,187 (51.7) 1982 (46.8) 4233 642 (3.9) 9,986 (60.8) 5796 (35.3) 16,424
High 1(22) 3 (65) 42 (913) 46 4 (07) 104 (19.3) 431 (80.0) 539

Abbreviations : CH50, 50% hemolytic complement; r, Pearson's correlation coefficient.
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Fig. 1. The box plot and Man-Whitney comparison of C3 or C4 values with CH50 low, normal, and high groups in subgroup 1 (A), (B), subgroup 2 (C),
(D), and total (E), (F).
Abbreviation: CH50, 50% hemolytic complement.
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