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Background: This study implemented an external quality assessment (EQA)
of serum protein electrophoresis (SPEP) and immunofixation electrophoresis/
immunotyping (IFE/IT) tests and aimed to present domestic guidelines
regarding the interpretation report.

Methods: We conducted the EQA of SPEP and IFE/IT tests similar to the
proficiency testing (PT) program of the Korean Association of External Quality
Assessment (KEQAS). We prepared four test samples by pooling residual
serum specimens, according to the SPEP pattern, and the existence and
isotype of monoclonal proteins. Each test sample was aliquoted and sent to
29 clinical laboratories, each laboratory conducted SPEP and IFE/IT tests and
returned quantitative values and interpretation reports.

Results: Variations in the quantitative values (g/dL) of each fraction and
ratios (%) of each fraction to total protein were observed. The differences
between the electrophoresis methods or manufacturers were not statistically
significant. Of the four EQA samples, two samples had a monoclonal protein,
and the presence and absence of monoclonal protein and isotypes were
consistent in all participating institutions. However, there were statistically
significant differences in the numerical values and ratios of monoclonal
proteins between institutions.

Conclusions: This study examined the possibility of SPEP and IFE/IT tests
being included in the PT program of the KEQAS, and we identified what
should be supplemented for future assessments. Furthermore, we have
presented the guidelines regarding SPEP and IFE/IT tests in Korea for the first
time, and further studies are required to establish the EQA programs and
standardized guidelines.

(Lab Med Qual Assur 2024;46:43-54)
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Table 1. Responses to the questionnaire examining the status of SPEP and IFE/IT tests conducted by participating institutions for the
external quality assessment program

Questions Answer no. (%)

1. How many SPEP and IFE/IT tests are performed per month in your laboratory?

Once a week 4(13.8)
Twice a week 11 (37.9)
Three or 4 times a week 2 (6.9)
Every weekday 12 (41.4)
2. Does your laboratory routinely conduct SPEP and IFE/IT tests for externally referred samples from other
institutions?
Yes 8(27.6)
No 17 (58.6)
Yes, but only for samples from our own affiliated or partner hospitals 4(13.8)
3. How many SPEP and IFE/IT tests are performed per month in your laboratory?
Equal or less than 100 tests
SPEP 7(24.1)
IFE/T* 12 (41.4)
101-200 tests
SPEP 5(17.2)
IFE/IT* 5(17.2)
201-300 tests
SPEP 3(10.3)
IFE/T* 1(3.4)
201-500 tests
SPEP 2(6.9)
IFE/IT* 1(3.4)
More than 500 tests
SPEP 12 (41.4)
IFE/IT* 9 (31.0)
4. Which method is used by your laboratory for SPEP and IFE/IT tests?
Capillary zone electrophoresis
SPEP 21 (72.4)
IFE/IT* 11 (37.9)
Agarose gel electrophoresis
SPEP 7(24.1)
IFE/IT* 11 (37.9)
Re-test by AGE if necessary after CZE
SPEP 1(3.4)
IFE/IT* 6 (20.7)

(Continued on next page)
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Table 1. Continued

Questions

Answer no. (%)

5. In which of the following methods do you quantify a monoclonal protein?*
Standard perpendicular drop method
Corrected perpendicular drop method
Tangent skimming method
6. When a monoclonal paraprotein is detected, in which of the following terms do you report?
M-peak
Monoclonal peak
M-protein
Monoclonal protein
M-spike
Otherst
7. What is the limit of quantitation of a monoclonal paraprotein in your laboratory?
0.01 g/dL
0.02 g/dL
0.1g/dL
0.2 g/dL
Others*

8. What are the decimal places (1st or 2nd) of the quantities (g/dL) and ratios (%) for each fraction in your

laboratory?
1st decimal place
Quantity (g/dL)
Ratio (%)
2nd decimal place
Quantity (g/dL)
Ratio (%)
9. What is the name of the instrument your laboratory uses for the SPEP and IFE/IT tests?
Sebia (n=25, 86.2%)
Capillarys 2
Capillarys 2 Flex Piercing
Capillarys 3
Capillarys 3 Octa
Capillarys 3 Tera
Hydrasis 2
Helena laboratory (n=4, 13.8%)
Spife 3000
Titan Gel

16 (55.2)

Abbreviations: SPEP, serum protein electrophoresis; IFE, immunofixation electrophoresis; IT, immunotyping; AGE, agarose gel

electrophoresis; CZE, capillary zone electrophoresis.

*One laboratory performs only SPEP but not IFE/IT for routine testing. TMonoclonal immunoglobulin, or paraprotein. ¥0.017 g/dL, 0.025

g/dL, 0.05 g/dL, or no limitations were set.

46 Lab Med Qual Assur 2024,46:43-54
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Fig. 1. (A-D) Serum protein
electrophoresis (SPEP) (left) and
immunotyping (IT) (right) profiles
of four samples (EP-23-01 (A),
EP-23-02 (B), EP-23-03 (C), and
EP-23-04 (D)). The serum electro-
YN phoresis patterns displayed in

this figure were observed via the
Capillarys 2 Flex Piercing analyzer
(Sebia, Lisses, France). Monoclonal
protein was detected in two of
the four test samples (EP-23-02
and EP-23-04), and the detection
of monoclonal proteins and the
isotyping results (immunoglobulin
G [IgG] lambda type for sample
EP-23-02 and IgG kappa type for
ARG sample EP-23-04) were consistent

in all participating laboratories.
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A
Albumin (%)
Specimen e Group No.  MeantSD ((EV Median ~ Min  Max SDI
result (%)
All 29  54.8%1.65 3.0 54.7 50.3 61.5
EP-23-01 54.9 Sebia 25 54.9t1.47 2.7 54.7 53.6 61.5 -0.02
Capillarys 2 10  54.6x0.42 0.8 54.7 53.9 55.1 0.77
All 29  53.1%1.68 3.2 53.3 49.1  58.9
EP-23-02 53.3 Sebia 25 53.5%1.39 2.6 53.3 51.1 58.9 -0.11
Capillarys 2 10  53.0+0.79 1.5 53.2 51.1 53.9 0.44
All 29 53.4%1.79 3.4 53.2 49.8 60.7
EP-23-03 53.2 Sebia 25 53.7+0.32 0.6 53.4 52.2  60.7 -1.61
Capillarys 2 10 53.220.23 04 53.2 52.2 5438 0.13
All 29  56.8%1.77 3.1 56.9 51.9  63.2
EP-23-04 [ 57.2 Sebia 25  57.2+%1.35 2.4 56.9 55.7  63.2 0.03
Capi]larys 2 10 56.7£0.49 0.9 56.8 55.7 574 1.02
B
EP-23-01 Albumin (%)
No. Mean£SD CV (%) Median Min Max
All 29 54.8%1.65 3.0 54.7 50.3 61.5
Sebia 25 54.9%1.47 2.7 54.7 53.6 61.5
Capillarys 2 10 54.6%£0.42 0.8 54.7 53.9 55.1
Capillarys 3 12 54.8+0.63 1.2 54.7 53.6 56.0
Hydrasys 3 56.7+4.21 7.4 54.7 53.8 61.5
Helena 4 53.7+2.53 4.7 54.3 50.3 55.8

Fig. 2. An example of the evalua-
tion report sent to each institution
(A) and the participant summary
for all participating institutions
(B). Abbreviations: SD, standard
deviation; CV, coefficient of vari-
ation; Min, minimal value; Max,
maximal value; SDI, standard de-
viation index.

Table 2. The summary of ratios (%) of each fraction and monoclonal paraprotein (if present) according to the institutions

Variable EP-23-01 EP-23-02 EP-23-03 EP-23-04
Mean=*SD CV (%) Mean=*SD CV (%) Mean=*SD CV (%) Mean=*SD CV (%)
Albumin 54.76£1.65 3.0 53.12£1.68 3.2 53.36t£1.79 3.4 56.83£1.77 3.1
al-globulin 4.391£0.66 14.9 4.12£0.65 15.7 4.01%0.46 11.5 4.09£0.50 12.2
a2-globulin 9.95+0.68 6.9 9.29+1.10 11.9 9.65+0.61 6.3 9.58+0.65 6.8
a-globulin 14.34+0.84 5.9 13.42+1.45 10.8 13.66+0.77 5.7 13.67+0.77 5.6
B1-globulin 6.191+0.73 11.8 5.861+1.04 17.7 6.271+0.74 11.9 5.841+0.68 11.7
B2-globulin 5.13+0.26 5.1 4.23£1.56 37.0 5.04%0.32 6.3 3.95+0.22 5.6
B-globulin 11.16+0.86 1.7 9.88+2.01 20.3 11.24+0.90 8.0 9.81+0.96 9.8
y-globulin 19.75+0.85 4.3 23.58%1.76 7.5 21.73£1.09 5.0 19.69+0.82 4.1
B-y-globulin 30.91£1.59 5.1 33.47£2.37 7.1 32.98+1.72 5.2 29.50+1.59 5.4
Globulin 45.24+1.65 3.7 46.88+1.69 3.6 46.641+1.79 3.8 43.17£1.77 4.1
M-protein - - 11.38+5.40 47.4 - - 8.30+4.62 55.6

For each sample, the sum of the percentages of each protein fraction is 100%, and the quantitation of monoclonal proteins was further

performed separately.

Abbreviations: SD, standard deviation; CV, coefficient of variation, M-protein, monoclonal protein.
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Table 3. The statistical profiles of each monoclonal protein detected in samples EP-23-02 and EP-23-04 according to the quantitation
method

Variable No. Mean*SD CV (%) Median Min Max P-value

EP-23-02 0.001*
Standard perpendicular drop method 16 14.36£5.32 37.0 12.8 3.0 21.9
Corrected perpendicular drop method 6 9.45+1.98 20.9 10.4 5.5 10.6
Tangent skimming method 7 6.22£1.91 30.7 5.6 4.1 9.9
Total 29 11.38+5.40 47.4 10.5 3.0 21.9

EP-23-04t 0.002*
Standard perpendicular drop method 16 10.60£4.49 42.4 10.0 3.0 19.6
Corrected perpendicular drop method 6 8.15%+0.92 11.3 8.3 6.9 9.1
Tangent skimming method 6 3.68+1.29 35.1 4.3 13 4.7
Total 28 8.30+4.62 55.6 7.6 1.3 19.6

Abbreviations: SD, standard deviation; CV, coefficient of variation; Min, minimal value; Max, maximal value.
*P<0.05 represents the statistical significance. *One laboratory did not report the value of monoclonal protein for sample EP-23-04.

A 25 1

20 A
15

10

Tangent skimming Corrected perpendicular Standard perpendicular drop method
method drop method

EP-23-02 Monoclonal protein (%)

25 1
20 A
154

10 4

Fig. 3. The distribution of partici-
pating institutions according to
the quantitation method for mo-

noclonal protein in samples EP-
Tangent skimming Corrected perpendicular Standard perpendicular drop method 23-02 (A) and EP-23-04 (B). In each

method drop method

subgroup, the ratios (%) were ar-
EP-23-04 Monoclonal protein (%) ranged in an ascending order.
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2t £ ChEof| CHEk H|2(%) 250l thell S H2|E si¥is Mo g tHEEY Thlol k2 o|™ Zutet ORXt7EX|
oll, 7|2HE 2 2} chel 2310 M2k (g/dL) Xt0|7} & Celof it 2 SPD, CPD, TMO| #=ACHZ LiEtH=HI[15], o AFROM =
HI2(%)ECt 3A| LIEFGICE Ol Ut MI|ESHAIE Sl 3 HIXTH 22 QUL SPDO| 22 HHEE4 thilo] 9|X|3t I
CHEHo]| CHEH 2t Cha 2310| H|&(%)2 Totx, siE 7|20l ER o 7|M CHEE2M F(baseline polyclonal region)7Hx| ZiCiE
ot AHS3} Mstet TH|2 3 & chio] ZH(g/dL)E 331 2t H(overstimation) & 22{7F AOLIH8,22,26], 71 Lutsoz
CHeHo| Mg MR MSsty| EOR, F ThMZio] X o] M0 HEkH0|1[27,28], S F-FEMES| A1 5t Of
0|E Ho|H HANMO R 2t 23lo| AT k0|5 Y 0|  E X[X[TICH10]. CPDE 7| CHEE24 g9 Zotsto] SPDE
QICH CHSHRITHAAPS C 2232 MY EZAAY L Uitolel & Cf B tEEM g8 MEst=s WHo|X| g Fat=o|n Het
SO M| &by Qo HTIME HOt: & thiol| oA 71 4 2x|7F 1[8], TS= SPDLt CPDO| H3l W2 mMEH(negative
Zh ®ZAHE K1O[7t 10% 0|4 HO{X|= BRI} UCH16]. 22 bias)S E0l= ZT0| 7| wh20f, E3| W2 5=9| CIE2Y
CAP SPE-A, BS| 22 M3l M T 24 HIOME MZst  THHo| Qs AXM|o|A F2lsiof SHHA].
1 JAXITH14], CAP survey= ™ MAIMOZ MAlst7| Wh2of| & 2 dls & Tl XLk Ao) HsH &IH7|2ke] =7t Bkot
717|2t 7t ot SAIMCE o FE QHYE ANE Ho|7| M M3 E+6tn 22 HEH L HMAL GA| oM m2 A2
20l I = UCE CHE, S| 2R MI7|GSHAIE Aldst 2 LIEMRCHL 2 olol= A XMl EX= L, Z[chst 2
=708 7t Mg AOE oM, = AYTEAAY S50 2 FHof| tHEEM thilg Hols HHME712] =& (pooling)st
Z AgotHetT HEZL0| otLl H|E3H%)2Z Hlwst= Zio| & 2] MS0|= 27t 1709] EIt2 2 T|3(sharp peak)E EO|
AN 2102 Ho|H 2H AP HItT H|E3H (%)l Chet Bl 2 = 20| ofL|2t stLte| Y7t2R T3t O Ho| Y2 |38 BY
S HIA[SIICE OFL|H 2t CHill B3lo] AMZIS HIIE=0| £ M, ZF 7|20 H2 I3 A 2 M= &eX|, =2 7|
SAI7|7| 28 & THio| g2 D0|2] MA[SH O] CHRISte] 2ttt X CHEEM JI9o 2 siAME X[of m2tM 2 XH0|E ERE 7t
i 220 HUS ALSIEE ot WHE JRUCH SE0| YALL SE HEEY Tl M| HOA I I AHM B
H7|1BE SO == CZEZE 71E B, 717|2 &= Sebiart 71 &A= 7ol ZE 7|20l £2 O|LHE LIEHRIX|TH o=
7|12 0|gdt= J|2H0] 257|2HCZE 227|2, AGE 37|H), Helena  AMEZ=ZAAAOIM N2 MI|HSHME CHE 20 24|
Ab7|7|(AGEHH)E 0|83t 7|0 47| 2O[RUCE. 3HH, 77| M= o I|30f| S Rolste] B2 40| THo] ZH|E =g ot ot
APE, 2|0 MY|ESHERE £ Chlof 3t cHE24 tel d] 2h I]39| F(quality)o| @46t tHEEXM thilo] Magto| =
2(%)x H|wstH =0, CZEQH AGE ZHfl(EP-23-02: 12.0% vs. 2 ZHIE &tEsto] =& S TItsloF & Zi0|ct O|% S 2 AR E
9.4%, P=0.265; EP-23-04: 8.5% vs. 8.8%, P=0.890), 12|11 Soll AIHHEOE Aot MI|FSHAL ENHC 2 E Solf &
SebiaAtet HelenaAtl(Helena Laboratories, Beaumont, TX, Q= 8llEt Z=0| AMYETAALY 20l TEHE[7]| QM 2ot
USA) 7|7| Z+ll=(EP-23-02: 12.0% vs. 7.4%, P=0.095; EP-23- &l ==sfjof & Tbxf|ofl sl & 4 AURALE
04: 8.7% vs. 7.5%, P=0.650) SAXCZ 9|0| = %toj= &
AL CZER} AGE 7t2| 7|&% Xto|= IX|Ct MI|FS T2 | 1, X[ & ot
=t ZAgde Ho|H[2], | 7|E AF0ME CZESH AGES] &
M QUMMOZ F53 Z{OZ LIEIRICHO]. $HH, SebiaAtet 1) FHE HAOf| CHSE FuEEQl AfEt
HelenaAtel 7|7] ZtollM= 7|& e E28[24,25], 2 A+Z o= BEOME s 7|3E, =Xt 8 2elXt o|E2 Zetdlof
BOME 2|0 U= XH0|E HO|X| gb= A= LIEFGICE 2t e SiCh M7|FE DR CHet JZlo|Lt Jaj T Ea= O K|t
228 ot ot 222 HE=, M Wordn okolM  MMEZ Sl Eo{F= 20| ECE CIEH Xt AE2XAF AF0A
E Y QUAXO0| LR X IEETS S, A0 HEL 20t S TI|ES HEHSE E0F= 7|20]| HN|| 45%=2 LIEF 240t &
220ME CV 10% O[st2 LSt At0|E HYUOLE, ME & 0|[13], 2t 7|2te| FMitet A mat 718 7HsM o 27} CHE7|of|

gj(mt-1, 2, HIEF-1, 2)0llM= 712 ZH 2 k0|5 20l= 2oz YHOoRE HWsHI|= ofF 1 2} 7|2te| XeE LA T 20
=
=

LIEFGICE 71ZQ| R P = at2| HF0ME 7|2 ZHCVi= 2000 T HAM#H O 2= CZEQH AGE 25 AF8 7HS3SICH10]. HHEE
=2 30%CH77EX] 0|— T2 2 A0 LEt=C[23], o= oF 4 Huo] HEE Z<S SPEP E_I_HOH'.: & Rt "agh 2
N HI|QSHAMe| 22, T, BudHol| AoM EESILE €X| 2|1 F THaHol| et ng(%) sk, IFE/IT 20M0l= 74
stEl XIHO| gl7| fEQ! Aoz WZHEIL,, HHES AR IFE/IT Mo E AT extel 22 Ao Tz
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SUPPLEMENTARY MATERIALS

Supplementary materials can be found via https://doi.
0rg/10.15263/jlmqa.2024.46.1.43.
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