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Background: This study aimed to investigate the current status of serum protein electrophoresis (SPEP) and immunofixation electrophoresis
(IFE) in Korea.

Methods: Two structured questionnaires were developed using the Naver online platform and provided to clinical pathologists in charge of clini-
cal chemistry. The first questionnaire consisted of 21 questions regarding the methods of testing, quantitation, and interpretation reports. A sec-
ond questionnaire was administered on the name of the instrument and quality control.

Results: A total of 29 hospital clinical laboratories responded to our first survey, and among them, 15 hospitals participated in the second survey.
Twenty-six (89.7%) laboratories reported both quantitative values and interpretation reports, and 24 (82.8%) laboratories presented the ratio of
each globulin fraction along with the quantitative values. However, the reporting unit and decimal place, fractionation of each globulin, commenta-
tion, terminology, and quantitation method for a monoclonal protein varied among the participating laboratories. Seventeen (58.6%) laboratories
performed the inter-laboratory proficiency test, and there were differences in the methods of internal and external quality control among the labo-
ratories.

Conclusions: Variations in SPEP and IFE tests, including quantitation, interpretation reports, and quality control according to the laboratories,
were observed. Although this study included a limited number of hospitals, it is the first to report the current status of SPEP and IFE in Korea. Har-
monization of methods for reporting results and interpretation reports is needed to reduce the potential inconsistencies in the results.
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Table 1. List of participating hospitals

Name of the hospital

Asan Medical Center
Chonnam National University Hospital

Chung-Ang University Hospital

Chungbuk National University Hospital
Chungnam National University Hospital
Dong-A University Hospital

Ewha Womans University Seoul Hospital
Gachon University Gil Medical Center
Hallym University Kangnam Sacred Heart Hospital
Hanyang University Guri Hospital

Inje University Haeundae Paik Hospital
Jeonbuk National University Hospital
Kangbuk Samsung Hospital

Konkuk University Medical Center

Korea University Guro Hospital

Kosin University Gospel Hospital

Pusan National University Hospital

Pusan National University Yangsan Hospital
Samsung Medical Center

Seoul National University Boramae Hospital
Seoul National University Bundang Hospital
Seoul National University Hospital

Seoul St. Mary's Hospital

Severance Hospital

Soonchunhyang University Seoul Hospital
The Catholic University of Korea St. Vincent's hospital
Ulsan University Hospital

Veterans Health Service Medical Center
Wonju Severance Christian Hospital

8

oA+ = H A (interpretation repordqt Alagtckal Ha)
o} 137]37E4.8%)01 4 AT H7]gs 2 H

212 19 S0 eme) Fe| AN ALY

formation system, LIS £l QAo Als-3lal Qo BE 7]
ol BEAL] JBS B Ao AL Seelsich o
S S AT A1) A9 127]8EL4%)0l A T
= HIAof ol Ak A Axel Wrlskal, 97]2(31.0%)
A T |1 3 A0S B7)61A] QAU AR A AEIA AAL A
ol Harghehar SEsie B3t 37]3(10.3%)0014 W=
ZEH(mmunoglobulin) G/A/M o4} 2|8 7 4fj(free light chain)
) A3hE BE BRI BRI Sajglen), gz
7oA 2t Al F7EARl HAKHAZE=EY, 7eld B, =
S BV BaT B9 BE RIAO U3
mendation) . 2 A AAgHcha G5 o]F= A (biclonal) T
o] 71 9.o= 2071 2HE0.0%0IA] k2] w)z19] 91, e so-
type), 4% A& 2elsto] At 87]13%27.6%)004 2+ 9]=.9]

off

41 2713
g

|(laboratory in-

dAFSH(recom-

https://doi.org/10.47429/lm0.2022.12.2.91



XZY Qi Serum Protein and Immunofixation Electrophoresis

MO

Table 2. First survey questions and response frequencies

Questions

Answer, N (%)

Questions 1 through 10 of the survey are applicable to both SPEP and IFE.

1. How many SPEP/IFE tests are performed per month in your laboratory?
See Fig. 1(A).

2. Which method does your laboratory use for SPEP/IFE tests?
See Fig. 1(B).

3. Does your laboratory report only quantitative values, interpretation reports, or both?
Quantitative values
Interpretation reports
Both
4. Does your laboratory display SPEP/IFE patterns as pictures or graphs?
Yes
No
5. Do you present the name of an interpreter on your interpretation report?
Yes
No
6. Do you report previous results in patients who follow up on a monoclonal protein?
Report the previous results also in the interpretation report
Report the previous results in the LIS, but not in the interpretation report
Note these, but not report them in the interpretation report
7. If the patient has the results of serum IgG/A/M and free light chain tests, do you present these in the interpretation report?
Report them also in the interpretation report
Note these, but not report them in the interpretation report
8. If additional tests are required on the patient, do you suggest these?
Yes
No
9. How do you report a bi-clonal paraprotein: report as a combined result of the two parts, or separate results on each?
Report the location, isotype, and quantity of each monoclonal protein
Report the location and isotype of each monoclonal protein, but report the quantity as a combination of the two
Report only that there are two monoclonal proteins
10. How does your laboratory manage the external quality control (proficiency test) of the SPEP/IFE test?
Inter-laboratory proficiency test
CAP survey
Both
No external quality control or no response
Questions 11 through 20 are applicable to the survey on SPEP.
11. How do you compartmentalize each globulin fraction shown on the SPEP tests?
Albumin, alpha-1, alpha-2, beta, and gamma
Albumin, alpha, beta-1, beta-2, and gamma
Albumin, alpha-1, alpha-2, beta-1, beta-2, and gamma
12. What are the reporting units (g/dL of g/L) and decimal places (1st or 2nd) of the quantitative values in your laboratory?
g/dL, 1st decimal place
g/dL, 2nd decimal place
g/L, 1st decimal place
g/L, 2nd decimal place
13. Do you present the ratio (%) of each globulin fraction to the total protein along with the quantitative value (g/dL or g/L)?
Yes
No

0(0.0)
3(103)
26 (89.7)

29 (100)
0(0.0)

12 (41.4)
9(31.0)
8(27.6)

3(103)
26(89.7)

28 (96.6)
1(34)

20 (69.0)
8(27.6)
1(34)

1(3.4)
22 (759)

14 (48.3)
14 (48.3)
1(34)
0(0.0)

24 (82.8)
5(17.2)

14. Do you present the reference intervals for each globulin fraction in the interpretation report? If so, which of the following do you present, the ratio or the quantity?

Present them as the ratio (%)

Present them as quantity (g/dL or g/L)

Present them as both the ratio and the quantity
Do not present them

8(27.6)
2(69)
16 (55.2)
3(103)
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Table 2. Continued

Questions Answer, N (%)

15. Do you report comments on the following conditions (or suspected diseases)/patterns?

See Fig. 2.
16. Which of the following methods do you use to quantify a monoclonal protein?
Standard perpendicular drop method 13 (44.8)
Corrected perpendicular drop method 9(31.0)
Tangent skimming method 6(20.7)
Apply different methods depending on the pattern 1(3.4)
17. When a monoclonal protein is detected, how do you indicate the corresponding region?
Report the region subdivided into beta-1, beta-2, etc. 14 (483)
Report the region as beta or gamma 13 (44.8)
Not report the particular region 2(6.9)
18. When a monoclonal protein is detected, which of the following terms do you use for reporting?
See Fig. 3(A).
19. What is the limit of quantitation of a monoclonal protein in your laboratory?
See Fig. 3(B).
20. How do you report a monoclonal protein below the limit of quantitation in your laboratory?
Trace 1(34)
Monoclonal protein is detected, but at less than the limit of quantitation. 5(17.2)
Monoclonal gammopathy is suspected. 12 (41.4)
Report all, even when in a small amount 3(103)
Not report 8(27.6)

Question 21 is applicable to the survey on IFE.
21. If the monoclonal protein amount is less than the limit of quantitation but you can distinguish the isotype on the IFE pattern, how would you report it?
Report the region and isotype, but mention the amount as below the limit of quantitation or only visible by IFE 25 (86.2)

Mention that monoclonal gammopathy is suspected 4(13.8)

Abbreviations: SPEP, serum protein electrophoresis; IFE, immunofixation electrophoresis; LIS, laboratory information system; Ig, immunoglobulin; CAP, College of American
Pathologists.
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Fig. 1. Number of tests per month by participating laboratories (A) and the number of laboratories stratified according to the test method (SPEP/

IFE) (B).
Abbreviations: SPEP, serum protein electrophoresis; IFE, immunofixation electrophoresis; CZE, capillary zone electrophoresis; AGE, agarose gel elec-

trophoresis.
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Table 3. Second survey questions and response frequencies

Questions

Answer, N (%)

1. What is the name of the instrument your laboratory uses for the SPEP/IFE tests?
Sebia, N=12 (80.0)
Capillarys 2 Flex Piercing
Capillarys 2
Capillarys 3
Hydrasis scan 2
MINICAP
Helena laboratory, N=3 (20.0)
Epalyzer 2
Spife 3000
2. How often does your laboratory perform the SPEP/IFE test and 1QC?
Every day
Once a week
Twice a week
3. Which of the followings does your laboratory use for IQC?
QC materials of the manufacturer
Pooled serum
Bio-rad QC materials
4. How does your laboratory set the target mean and standard deviation of the QC materials?
Target values set by the manufacturer
Cumulative values in your laboratory
5. How many levels of QC materials does your laboratory use for the 1QC?
One level
Two levels
6. What is the acceptance criterion of the EQC in your laboratory?
Bias within 100%
Bias within 20%
Bias within 10% for the high level and 20% for the low level
Criteria by the CAP survey
No external quality control or no response

6 (40.0)
2(133)
2(133)
1(67)
1(6.7)

2(133)
1(6.7)

4(267)
1(67)
10 (66.7)

13 (86.7)
1(6.7)

2(13.3)
13 (86.7)

10 (66.7)
33.3)

6 (400
2(133
2(133
3(200
2(133)

)
)
)
)

Abbreviations: SPEP, serum protein electrophoresis; IFE, immunofixation electrophoresis; IQC, internal quality control; QC, quality control; EQC, external quality control, CAP,

College of American Pathologists.

Polyclonal gammopathy

Hypogammaglobulinemia

Kidney disease 26 (89.7)

Oligoclonal pattern

Liver disease 26 (89.7) Hemolysis

Chronic phase inflammation 24 (82.8) Bisalbuminemia

) . Prealbumin
Acute/subacute phase inflammation 24 (82.8)

Contrast dye
Protein-losing gastroenteritis 12 (41.4)
Fibrinogen

Not report routinely Not report routinely

15 20 25 e

o
o
5

29 (100)

17 (58.6)
12 (41.4)

11(379)

10 (34.5)

10 (34.5)

9(31.0)

10 15 20 25 e

Fig. 2. Number of laboratories reporting comments on the following conditions (or suspected diseases) (A) and patterns (B).
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Fig. 3. Distribution of reporting terms for a monoclonal protein (A) and the limit of quantitations (B) according to the laboratories.
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