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Autoantibodies to nuclear antigens (antinuclear antibodies, ANAs), double-
stranded DNA (dsDNA), and extractable nuclear antigens (ENAs) are useful for
the early diagnosis and appropriate treatment of autoimmune diseases. This
study aimed to investigate autoimmune tests’ standardization and external
quality assessment (EQA). To investigate the standardization and operational
status of the EQA program for ANA, anti-dsDNA, and anti-ENA antibody
testing, online resources were searched, including MEDLINE, PubMed, and
Embase. The search terms used were autoimmune disease, ANA, indirect
immunofluorescent assay (IIFA), anti-dsDNA, anti-ENA, international
consensus/recommendation, or external quality assurance/assessment.
Relevant peer-reviewed studies, reviews, and commentaries were also
selected. The two reviewers independently assessed data quality, with
selection standards based on consensus, recommendations, and assessment
criteria. A total of 14 references for standardization (n=8) and EQA (n=6) were
selected and provided valuable consensus guidelines for standardization
and EQA programs for ANA, anti-dsDNA, and anti-ENA antibody testing.
Clinical laboratories should perform I[IFA-ANA, anti-dsDNA, and anti-ENA
testing based on standard recommendations, actively participate in EQA,
and conduct inter-trial tests to verify accuracy, if necessary. Through regular
training, medical technicians should be familiar with the principle of the
method, reagents, and report results. A laboratory physician should pay
attention to the interpretation of results and discuss inconsistent test results
with a clinician.

(Lab Med Qual Assur 2022;44:21-8)
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2 AT = IIFA-ANAS 0|83 ANA MEZ Al A Sl /et
MZE/SRAES S0l Chet HEp-2 MIE WL BE H
TR0l CHEF M0tk [IFA-ANA, & dsDNA 2|, 2 ENA &A1
Afofl chet EZEo} 5 et HILE flet EQA 2S¢t Chal =
AMATE Al SHACE

M= 5

[IFA-ANA, & dsDNA &H|, & ENA ZH AL BE3 Y
SZAME floff &H Aol 2ot 2
o] ZROZ autoimmune disease,
IIFA, ANA, anti-dsDNA, anti-ENA, international consensus,
international recommendation, external quality assurance,
external quality assessmentE AHESHRICE X[E Ol sHESt=
FR0{Z&= consensus, recommendation, assessmentE At
8510] =2|HLXL ANDE Zesto] ZAMSIICE M2 =2
X} H|o|E{H| 0| AQl MEDLINE (https://www.nlm.nih.gov/
medline/), PubMed (https://pubmed.ncbi.nlm.nih.gov/),
EMBASE (https.//www.embase.com) AtO|ES ZMstRICE 1

2Ol QAT o] HAMM Zto] HESIIE 022 ZAOICh & X} MEIPHOIM HS 3 XES AESHH 20| gle XS i
double-stranded DNA (dsDNA) &tt|(anti-dsDNA antibody) — M[SIIQH, 24t MHPHo|M MES 2tEste] MET|Z=0| 25t
= dsDNAQ| deoxyribose-phosphate determinant0il CHet Xt dt= X|EE 2[Z MHEHSIALE MFI|E2 Ch2a 20| X7HHY
tEHo|H, REA 2tXto] TTh Kz Y o=EH| tE F2  EE0|M IIFA-ANAS 0|88 ANA MEZHAL & dsDNA &H|A
o HAIY =02 RRAQ ZICH|FO| ZEEO] = EX[AMO| AL & ENA SHHA BESLS 7|20 22, EQA RFE 7I=
Ch. =4 sigh@l(extractable nuclear antigen, ENA)E CHst  oF 28, 2 MOl L= ZAK|H LY §e| £ HIE 7|53t 2
ZXOERH FEY £ s 84 IEXNZE, & ENAZEHAHAL o, H#ESH B EQAO CH3 AKX 2AHE 7|Ete2 2ME 29
ol o2 3R/ XUFH7F 2|0 U0 JHE Xp7tetdl= & s BESH I EQAO CHl HMAIN SE2HEE J[Hto= ZHYE
H Xp7rEARSe| Tt BeHOl BXISA|Tt ECL oE & 2E MHstICt

& Sm, & rRNP, & PCNA &Hl= FF29| ZIthol|, & Ro &4

o ¢ La A= £2WS 2| TTO|, o RNP A7k 52 Z 3} ol Al

2 52 9t LIEHNH S AR EI"So| Tt g Scl-70

SHle MM ZaEe TITol, & Jo-1 M= CHEd 2gel 71 1, eelshA|, g dsDNA 2Hl, 2 ENA SHHIZALo]| chst

Tofl ZH2F R85t XI7LtM[O|C XI7HHS RSO A 1IFA-ANA & HE3St

Y 22, 5T 22 UEoPY| 2l & dsDNA 2hi|eF 2 ENA Xp7tHA RS 23 [IFA-ANAS 0|83t ANA MEZAL, &
SHHIZAIS 2T1E 02 AldstH, 0|2{3h HALl &#ME M2 dsDNA ZH|ZAL & ENA SA|ZAL] CHst Z2Eol EXat #n
A2 HEp-2 MZLE 0|83t IIFA-ANAZH RE7FeHH| ZE Al H|mA  oFS J|&%t 231 8HE MESIACH2-9]. AtHAR S 2tH H
=2 UATE LIEHHEE MAES ZAe] &ME QIFEQICE wh ALof| CHEE E&E2te| Mot chet =2 82 CHEat Tt X7t
2hA XP7HHSEESE| FITH| AL = M|QIZITHZ AL TSt ZAF  HARSO| ZIChn X|RE 2|8 X7FSHIZAL A Al 1IIFA-ANA
o, At M, Aot ol HED 3 |XIE ot R 2| E 0|88 ANA MBHAL & dsDNA ZHIZAL & ENA XA
(external quality assessment, EQA) Z213 @¥S E¢ff 2t 2 A E S0|HQl MR INAZALE FHBICH 1IFA-ANA &
Al M8E= AAE], 7I1F, 3l Ml SO ZAIRQIT s, Atz 7|2HOE XLt 2ol Aldsh= R HHAIQ] MEZALO|H
B S| mEet UX|Stof| chet 2| tee Heto| Testot. Heto| ZIM S =N &S XS 2loh AIHSHX| gb=Ct

22 Lab Med Qual Assur 2022;44:21-8 www.jlmga.org
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potH R 3 HAE A st 2F Helste A4 EFEAUCL SRAEE LA centrosome (AC-24), spindle
A ZHEO|A IIFA-ANA ZALS ZTtE NS BEESISH= 242 fibers (AC-25), nuclear mitotic apparatus-like (AC-26),
iR S26ICH RIEA SEXIO|A [IFA-ANA ZHAtS] FHER 95%  intercellular bridge (AC-27), mitotic chromosome coat (AC-
oMoz HIg|T QOLt HghEl Ao Salof Q=S AME  28)2 AERE|UCE 2t &3t ShN|, SMEE S|, dARE &
ANge 22 X2 AHES Y 5 UL T IFA-ANA ZAks Q] HE Aol Cigt XtMlst dH2 Table 12 S8sto] 7|=3t
X7tH Rt ob B ok ZtAA SOt ofL|2t AZRINAME 2 RHCHTable 1).
EE £ ULk w2t o ST ANA DALE A-YSIHE HAL gt dsDNA NI AEst= 7Ha HEs ZArE Adst= A
N0l ool YILHES HY = Ao, AR A2 2 M| =2 CHAO|CE & dsDNA ZHIZAMH = Farr assay
sixte| AMZ A Ta{siofat SICE IIFA-ANA ZALS AlE 2 2t Crithidia luciliae immunofluorescence test (CLIFT)E &
2, IIFA-ANA 2240l CHot 27, AAS"ES % 2|Aste] 2 AME E0|=E MSHLCH2]. Farr assay= =2 ZAESH|
TR, @] thot 7|, M6 ST, 2K 2 (avidity antibody)E AEE £ Qo802 RHA Ficknt 2AE
abof| CHEE sHARRH MEH/QAEE HPdaof et 27 S0l 2 dsDNA &0 chs So|&{el ZAHHo|Ct J2{Lt Farr assay
CHst X|&l0] 7|&E|0{0F ST IIFA-ANA ZAL A Z=HElE 7|12 = gt SQIIAE AR, 242 (0, anti-tumor necrosis
2 HEp-2 = HEp2000E AtE3stD, AL £2t0|= LHol & factors)ofl olsf SUEl & dsDNA EH|E HES 4 U= oHH
ot ot HIE 2| MZERL 7| MZTH 22sioF 2] EF 9 0] QUCH CLIFTE X £H0| ofgn MriFoz W2 pidx
Solo| =22 MIZE ANA ZALS IIFA-ANAS O|83tANA M E HOICL & dsDNA EHIE AEE 4= U= ChA| AAtER! XS
HZAR 7|&8iME QF EICH2]. 2Kt conjugate= fluorescein 3} BAHAZAH S =2 DIZL S HZSHX|T S E0|EE 2
isothiocyanate (FITC) &= AZE WHEXO0| BAIE anti- 0|1 ZF SAMHAZAY 7Ho| AlzbMo| BE3ICt, w2k o|2{st
human immunoglobulin G S0|&K|E AEs{Of BHCH2. IIFA-  CHM| ZAMHOE AEE &M A= Farr assay?t CLIFTE ¢l
ANA FEats Hash A20]= 2 o|ae] ZAXPL S-MS o S FHEOICE Iz S 76t AN 7F ZAE L =Y
2 mh=ot = ZutE sfAsHof oiCh IIFA-ANA 2421 22, A Kot 22, ZAHENE 25 Es{0f Stot. o[2{st 22 HAMA
SNEE "Wotsty| 2o FEAMT Aoy S| MAIE B0t 2 Mt ZatsiAg 2ol AMIst ZAEEE HMSstof stn A
WS FHTICH3]. IIFA-ANA S7te| 2 IHET|E2 1:80 E= AHADtO| A BoiAM 2 Sixto] AMEELL IIFA-ANA F&YAS 1
1:1600|11, X[CH 3|MATIE Hsh AL 115,000 O|&2| 3|MH  2{sto] EHEsHOf SHCH2]. UM AMOIA & dsDNA ZA|ZAL
7be ZHSHA| QH=CH3] IIFA-ANA ZAMS] HEAA 1 A, S E AIHY 22, AHSE ZAt2IE| eSS 7|sstn A8 E 4
S HZQUMEDE OIL[2 M| EE L, S FAZE HEAA Ao o THI|E ASa M HOXIE ZHEBsHof Stot. Xt
T B8 g FHBICH4-8] JHHAR SO 2EM FX HES HII6H| 2IsH & dsDNA 24|

HEp-2 MZ7|E S 0|8%t IIFA-ANAE O|8%F ANA MEZAL  ZAls BN ZUZ M3sts A FH6tD 2l HALZ
o| kol cHot #HHQl S EESE MUk MAET|IZE0  WE MBI 2l SLst AAHHOE Al&HsHof Stot. HARE
2k 572 2910 MEEACH4A-8]. International Consensus 7 CHE HAPHOR HAS AL J7|Z AAHHD} Aty H|mHIt
on Antinuclear antibody Pattern0ilAl MIQtEl [IFA-ANA HE £ A|&5t0] YX|=E =HQIsHOF SICE IIFA-ANA ZALS| HEAA
Aol HHHE nuclear, nucleolar, cytoplasmic, mitotic® 0] homogeneous?! Z< & dsDNA SHHIZHAIS 7+ AliE 2
2 2350 7|=EUALCE HEp-2 MES| FHAAH2 AC-10IM & FMsHOoF STt J2{Lt [IFA-ANA ZAMZn7L 340l e o
AC-287HX| & 287HX|2 HO|E|AOH, &t HAAFA2 AC-10  dsDNA EH|AALS| X7t A|HS XHMSIX| oH=C2]
M AC-147HK|, ZMZH HEAA2 AC-1501M AC-237HX|, & UMAAIAOIA B ENA ZHZHAIE AT 2, A8E HA
FAEE L2 AC-240IM AC-28THKI2 ZE2FEIUCE =Y /2| Es AAEHS 7|Ssljof ot 7tse 249 FEN 20tz
& o 2kA2 homogeneous (AC-1), speckled (AC-2, AC-4,  HMEdt= AS FHSICL 2|1 AFSE ZAEHHO| M T Y|
AC-5), centromere (AC-3), discrete nuclear dots (AC-6, AC- &= AZ 1} ™A X2 HSdHoF StCL gF ENA SHHALE Ct
7), nucleolar (AC-8, AC-9, AC-10)2 ARRE|QUCEL TAMEE & = AR AW AL, & SS-A/Ro60, & SS-B/La, & Sm, &
kM2 fibrillary (AC-15, AC-16, AC-17), speckled (AC-18, RNP, 2 CENP-B, & Scl-70, & Jo-1 &HIE Zgfsof St &t
AC-19, AC-20), reticular/anti-mitochondrial antibodies (AC-  ENA SH|ZAIZ AE|= & Sm TH|l= SmD 20l E0|= 0|
21), polar/golgi-like (AC-22), rods and rings (AC-23)2 £  0{OF SHCH[3]. IIFA-ANA ZIARZE MO AL HZQkA A|Cf |4
www.jlmga.org Lab Med Qual Assur 2022;44:21-8 23
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=g, & ribosomal P 3l 2XEA | & SS-A/Ro EHHlE 4T3
=57 3 Sm/UL-RNP &H|= 2IA St anti-UL-RNP &H|Q|
CHE Zxis ZstxZ|Aetnt AztEl 4o Z Aaix] QUCH2]. M
2 2Iot= XHHH RS Sxto] AL T2 & anti-Ro52/TRIM21
stA|et ZHHE|ED 2 CHS g ENA SHIZALS Aldlsto] St SS-A/
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