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Revision of Laboratory Testing Guidelines for Initial Diagnosis of Hematologic Neoplasms
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The standardization committee of the Korean Society for Laboratory Hematology revised laboratory testing guidelines in order that hematologic
neoplasms could be diagnosed according to the revised 4th edition of WHO classification of tumors of haematopoietic and lymphoid tissues. The
new guidelines were revised based on an extensive review of international guidelines that included the National Comprehensive Cancer Network
Guidelines, and European LeukemiaNet recommendations that are based on the revised WHO classification. We expect that the newly revised
guidelines will improve clinical decisions, standardize laboratory tests, and enhance the development of new molecular technologies that are inte-

grated into diagnostic algorithms via ongoing consensus initiatives.
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Table 1. BRMZ4- 88598 (chronic myeloid leukemia, BCR-ABL 1-positive)

1&F A &= (primary)
CBC, differential count
Blood cell morphology

Bone marrow aspirate and biopsy = clot section
Cytogenetics by standard karyotyping

Fusion transcript (RT-PCR) BCR-ABL1 (major and minor)
Real-time quantitative PCR' BCR-ABL1
Gene mutation ABLT kinase mutation?

'"Major molecular response (MMR)S £t15t7| 215 37h &0kt 528 MMR (BCR-ABLT <0.1% internal scale or log reduction 3.0).
A&MO 2 tyrosine kinase inhibitor Li4J0] 2lalE! o A&,
Abbreviation: CBC, complete blood cell count.

2R} ZA}F &= (secondary)

FISH' BCR-ABL1
Immunohistochemistry (biopsy or clot section) CD34% CD117% CD613
Cytochemistry Reticulin/collagen®
Myeloperoxidase (MPO) or Sudan black B®
Periodic acid Schiff (PAS)®
Nonspecific esterase®
Immunophenotyping® - Acute panel
CD2, cCD3, CD5, CD7, CD10, CD13, CD19, CD20, cCD22, CD33, CD34, CD45, CD56, cCD79a, CD117, HLA-DR, MPO, TdT
Gene mutation JAK2V617F, CALR, MPLW515K/L’

'HAR| ZAA HARl AL BHETIMEE +E6IK| 25 A2 L TS A-SEAMBIS(RT-PCR) ZAIIA BCR-ABLT R7Xt G S EQISHK| R3S mf BHEA| AlY
& 25 ZBAHIE AMESIK| 2ot 2 UXHUOR HAIS AIBE,
*Abnormal localization of immature precursors (ALIP)OEE &01517| 2faH Al
SHIHEHMIZE (megakaryocyte) 2HIS Lial AlgiE!.

‘“de=Hfibrosis) 7t IME T ZMZOIA AISHE.

SEMIE7 |(blast phase) Y tH SAEHEHEO| cytochemistry2t SLUSHA| AIZHEL,
ST |Y [ S O| acute panelt SRS AlRYS!,

‘Zatdojot S421 B+BAEY(myeloproliferative neoplasms)zt ZHH0| 0242 AISE,
Abbreviations: cCD3, cytoplasmic CD3; cCD22, cytoplasmic CD22; ¢CD79a, cytoplasmic CD79a.

Table 2. 245415 (myeloproliferative neoplasms)

Xt ZAL &= (primary)
CBC, differential count
Blood cell morphology

Serum LDH level

Serum erythropoietin

Serum vitamin By, level', Serum tryptase'

Bone marrow aspirate and biopsy = clot section

Cytochemistry Reticulin/collagen?

Immunophenotyping® CD3, CD4, CD8, CD5, CD7, CD27

Cytogenetics by standard karyotyping

Fusion transcript (RT-PCR) BCR-ABL1

FISH FIP1L1-PDGFRA*®, PDGFRB', FGFR1*, PCM1-JAKZ*

Gene mutation JAK2VB17F% JAK2 exon 127, CALRE, MPLW515K/L®, CSF3RE

'BHESATISHHO| oM E o AR

‘MRS olME f SAZ0IM AlRE,

*Lymphocyte-variant hypereosinophilia BHX 2{aH Al24.

‘s A0 o|ME uH, APTL1-PDGFRA, PDGFRB break apart, FGFR1, PCM1-JAK2 MEHE S&dg Ei015t7| Lls AltE

°RT-PCRZ Al3fet £ QUS.

STIMEATETLS, UXBLHERE, 027 S+B54EY0| olalE ul JAK2, CALR, MPLEHHOIS AIRKE,

ITEEHTETIS0| oM, JAK2V617FE AT o= A5t JAK2V617F SHHO0| S8 1 JAK2 exon 12 SHHO| ZAE FIHHo= Al#E

‘ot SIS olME m CSF3REHHO| HAS AIHE.

Abbreviation: LDH, lactate dehydrogenase. (Continued to the next page)
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Table 2. Continued

2Xt ZAt &= (secondary)

Immunohistochemistry (biopsy or clot section) CD34',CD117"

FISH

Gene

CD2? CD25?, tryptase”

CD61?

BCR-ABLT*

+10° inv(3)*%, 5g-°%, 7/70°°, +8°¢, +9°, 11923°%, 12p-*%, del(13q)®, i(179)**, del(20q)®
mutation’ ASXL1, EZH2, IDH1/2, SRSF2, TP53, TET2, SF3B1, KIT D816”

'Abnormal localization of immature precursors (ALIP) G125 Et15t7| s A4S
2H|ZEMIE (mastocytes) 7t S7HE|RAS th A4S,
*ACHSHMIZE S01S S5l AlHEL

“RT-PCR €22 BCR-ABLT RTIX} KHHHES Stolstx| REUALEL FAH| HAIM 1(9;22)(q34,q11.2)0] BHEEIX| UUZUIE STt CMLE 2HEI5| HiXIE 4~ gl= B0l Al

b

oo

HMRZAOIA ERISIRACHH FISH F7He Ze gls.
SMPN2| Dynamic International Prognostic Scoring System (DIPSS)-plus scoreS 517 | st HRst
'MPNe| 224 BY Y oSt HEE BXIRMSH 0t 2elg s AltE!

=20 oo = [y e

Table 3. 248 H0[A/24-SA5U(myelodysplastic/myeloproliferative neoplasms)

Xt ZAL &= (primary)

CBC, differential count with reticulocyte count

Blood cell morphology

Bone

marrow aspirate and biopsy + clot section

Cytogenetics analysis involving standard karyotyping

Serum erythropoietin

Serum vitamin Byo/methylmalonic acid

RBC folate/serum folic acid

Serum ferritin, iron, total iron-binding capacity

Immunohistochemistry (biopsy or clot section) CD34',CD117', CD61?

Cytochemistry Iron
Reticulin/collagen

Fusion transcript BCR-ABL1

FISH FIP1L1-PDGFRA*, PDGFRB*, FGFR1°, PCM-JAKZ®
inv(3)/t(39)°, del(5q)°

Gene mutation® JAK2V617F, MPLW515K/L, CALR

B

'ALIP GIRE S5} | 2fsH AlgtEt
27{CHSHMIE S0l 2 73HT1E &0 A (dysmegakaryopoiesis) EHES 2faH AlEY

t

ol

*Eosinophilia St o AIE4EL,
‘RT-PCRZ Al3tEt & Q2.
QM Z4-ERE S M (chronic myelomonocytic leukemia, CMML)OIIA tyrosine kinase inhibitors BFSRF 201 2l AIRE:.

*MPN

HH0| UA7LE FEfSHESZ MPN 2 MDS/MPN with ring sideroblast and thrombocytosisQAE! T A[3EE,

2XF ZA} 8= (secondary)

Immunohistochemistry (biopsy or clot section) CD14', CD64', CD11c!

FISH? -Y, del(3q), -7/del(7q)", +8, del(11q), del(12p), i(17), +19, del(20q), +21

Flow cytometry for dyshematopoietic MDS clone® CD10, CD11b, CD13, CD15, CD16, CD33, CD45, CD64

Gene mutation PTPNTT', NFT', CBL', JAK3" KRAS'"**, NRAS'**, SETBP1'**, TETZ', DNMT3A*, ASXL1, EZHZ', SRSFZ', U2AFT*,

ZRSRZ', TP53', STAGZ', IDH1/IDHZ', RUNX1*, ETV6', PHF6', BCOR', NPM 1%, CSF3R**, ETNK1**, SF3B1*%%

Hemoglobin F'
GM-CSF hypersensitivity assay'”

A0 |Z4ETEEH juvenile myelomonocytic leukemia, JIMML) 2AIE mf A5t
‘HMHZAM BESTIMES S261X| 23S t ASE 4= Ao s SMH| 0]40] 2d=|7LE SIS (complex karyotype) & T A&

=3

22 TEMEO| Moy THS 2|5t Ho= FHEZTUEM (Chronic myelomonocytic leukemia, CMML) subtype 2 Z< S8 & | acute panelS XEE.

‘CMML el&=|Lt myelodysplasiaZt ZHEEIX| 45 B ASXLT, TET2, SRSF2, SETBP1S Z &S RTAISHHO| ZAS 1X HAIZ Al 7HsE.
*BCR-ABL1 2 HIEECHdZ4-MuE M (atypical chronic myeloid leukemia, BCR-ABLT negative) 2 E i Al

*MDS/MPN with ring sideroblast and thrombocytosis@ & E th A3,

Lol A7 12 SiE.
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Table 4. 2840|185 Z 7 (myelodysplastic syndrome)

12 ZAL &= {primary)

CBC, differential count with reticulocyte count
Blood cell morphology

Serum LDH level

Bone marrow aspirate and biopsy + clot section
Cytogenetics analysis involving standard karyotyping
Serum erythropoietin

Serum vitamin B'?/methylmalonic acid

RBC folate/serum folic acid

Serum ferritin, iron, total iron-binding capacity
FISH'

Immunohistochemistry (biopsy or clot section)
Gene mutation

Cytochemistry

del(5q), -7/del(7q)
CD34% CD117% CD61®
SF3B1*

Iron
Reticulin/collagen

MR ZAIM BEETMEE SESHR| RIS 1 AIRE 4 QU
’ALIP S 101517 | sl AlYEE.

S7{CHEHMIE 20l 2 H3HT1E Mo A (dysmegakaryopoiesis) EHES 2IaH AlgYE
“MDSOlA ring sideroblast7t ZHEHE! mh Al348t,

Abbreviation: PNH, paroxysmal nocturnal hemoglobinuria.

& FMA| 0l 0| ofH=AHL =

fai3d(complex karyotype) & I A28t

2%t AL &= (secondary)

FISH'!

Flow cytometry for dyshematopoietic MDS clone®

Flow cytometry for PNH clone*
Gene mutation

-Y, inv(3)/t(3q)/del(3q), +8, del(11q), del(12p), i(17q), +19, del(20q)
- (8,21, t(15;17)2, inv(16)?
CD10, CD11b, CD13, CD15, CD16, CD33, CD45, CD64

TET2, DNMT3A, ASXL1, EZH2, SRSF2, U2AF1, ZRSR2, TP53, STAG2, NRAS, CBL, IDH1/IDH2, SETBP1, PHF6, BCOR, PRPFS,
SF3BT®, JAK2 VB17F, MPL W515K/L°, RUNXTY, GATAZ, NF1°, ETV6", ANKRD26°, DDX41%, SRP72°, CEBPA®, TERT/TERC,

FANC genes”™, DKC',ELA2/HAX1/GFI T’

Thyroid stimulating hormone
Copper, ceruloplasmin®

Viral antigen/antibody assays’
Chromosome breakage analysis™

HBV, HCV, CMV, herpes simplex, parvovirus B19, HIV

'HMHAALA EEET|IMZS SEGHK| RIS 1 AIRYE 5 AU
‘SIS LGUSEHAML)S HHXISH | 25t IBCE.
2 Iige ZEME FMo|M THEHE 2
‘MY ST 3 GRS thyo= S, ﬂuorescent aerolysin (FLAER)2t CD55 £
SMDSOflA EAES7ES0| THEE nff AIRE,
SFamilial MDS 2 o AlZEHSupplementary Table 1 &=).
7Imherited BM failure syndrome 22! o QAL what A[RHEE

ST E4-Tlol, 9 RIZTHE Y oIS QHS B BIXI0|A ARG,
9540l e(dysplasia) QIS HiXIGH | SIsH AlZHE 4= US.
1940} MDS, hypoplastic MDSOIIA LRI nto] ZHHS 2sh AHE,
Abbreviations: HBV, hepatitis B virus; HCV, hepatitis C virus; CMV, cytomegalovirus.

H(acute leukemia), FZA|3E

35 F9F(plasma
o] Z4ZH(lymphoma with bone marrow

syndrome), FA4NE
cell neoplasm), T2
involvement), 0]A]1 3 2 A8 (post-transplant lymphoprolif-
erative disorder), Z227-E9 (histiocytic neoplasm) 0.2 A2]
SFATH(Tables 1-9). HFA15¢2] ¢ Aet Al Zaxicto] &

83 TAESS FHRE PDGFRA 59 434 Az 235t
Z%¥(myeloid/lymphoid neoplasms with eosinophilia and gene
rearrangement)®| £51= 23H-S SEFA|ZITE 23HE Atk A] A1)

https://doi.org/10.3343/lm0.2020.10.1.10

g FAH| 0]o]

olAE|7LE SIS (complex karyotype) & T A&

St 2422 MDS with excess blasts¥ A< SHHEHO| acute panelE XE8!.
= CD59E =aloto] AlRE g EEkR

djoF & AAL FEES BAARIES 1A; HALR, AR
5222 AR, AR 32) AR Tableo]| ]3]
SN} Fxgo] FHAEL 239 32} A= Alge] w}
g} E23}0] AHalgrH(Table 5, Table 7). AN @1} 2584
OJAZTF 5 germline predispositiono]] Ta}4] Supplementary

Table 12 F7F8}91.0.0, Y3252] 23] thsjAl= NCCN A]
o w2 A22e] 7] 9 ko] uhE BF-E Supplementary Ta-
ble 29} Supplementary Table 30| =7} 7|&51ck HAL ¥ B

www.labmedonline.org 13
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Table 5. 244 (acute leukemia)

Xt ZAL &= (primary)

CBC, differential count

Blood cell morphology

PT, PTT, fibrinogen and D-dimer

Bone marrow aspirate and biopsy + clot section

Cytogenetics by standard karyotyping
Immunophenotyping® - Acute leukemia panel
CD2, ¢CD3, CD5, CD7, CD10, CD13, CD19, CD20, cCD22, CD33, CD34, CD45, CD56, cCD79a, CD117, HLA-DR, MPO, TdT
- Monocytic panel (M4 or M5): CD14, CD64, CD11b, CD11¢, CD65
- Megakaryocytic panel (M7): CD41, CD61
- Erythroid panel (M6): CD71, Glycophorin A
- Early T-cell precursor panel: CD4, CD8, CD1a
Cytochemistry MPO or Sudan black B
PAS
Nonspecific esterase

Fusion transcript (RT-PCR/or FISH) BCR-ABL1 (major and minor)
ETV6-RUNXT
PML-RARA
RARA rearrangement
RUNXT-RUNXTT1
TCF3-PBX1
CBFB-MYH11¢

FISH KMT2A (MLL) break apart
BCR-ABLT
ETV6-RUNXT?

Gene mutation® FLT3-ITD*, NPM 1%, CEBPA®
RUNX1
KITe

‘HE0AM 1832 Qs /US.
PES0IA 75t QIFE T US.
“Bixi RT-PCREZZE Sl
'ALL, MPALOILA n'*’ﬂi Alﬁo”%.:.*
A0LALLOIIA iAMP21EH210]
SAMLOIA ZaXo 2 AJS45E
“FLT3-ITD, allelic ratio BFeigt ™S HEE
5X‘|A"oHO4 AML ZIck A| A|EHSEH

5Core binding factor (CBF)- AML ZITt A| Al3et,

Abbreviations: PT, prothrombin time; PTT, partial thromboplastin time.

2X} At 8= (secondary)-2AZ AUl SH (acute myeloid leukemia)

Immunohistochemistry (biopsy or clot section)® CD3',CD34',CD79a', CD117', TdT'
CD61%, Glycophorin A’
Cytochemistry Reticulin/collagen®
FISH® inv(3)/t(3;3), del(5q), 7/del(7q), TP53
BCR-ABL1, PML-RARA, RUNXT-RUNXT1T1, CBFB
Real-time quantitative PCR® RUNX-RUNX1T1, PML-RARA®, CBFB-MYH 11, NPM1, WT1, BAALC
RT-PCR® DEK-NUP214, MLLT3-KMT2A, RBM15-MKL1
Gene mutation’ FLT3-TKD, NRAS, TP53

ABLT kinase mutation®
DNMT3A, IDH1, IDH2, TET2, MLL-PTD, ASXL1, ETV6, EZH2, CBL, JAK2

‘HE2 gEO QIFstT US.

CEBOIMSI=: RUNX-RUNXTT1, PML-RARA, BCR-ABL 1(major/minor), CBFB-MYH 11, NPM1, WT1, BAALC.

Sixf BETFE gl

BAEQIARZ FAME 240| E7H5E ZR HEA| A
SHLHSHMIZE S01S 25 AlHEL

SHEHSH (erythroleukemia)Ol l&lE! o AJ3HE!
RS M E I B0 AISE

M| ZIA O A —“T'—%%ﬂ*ﬂi SESIX| RS wh TIcHHEol| what ASEL T 2f sHE HAMF| ojao] edE ml, SRS i £ sHY 0|40] fME|LE G-banded karyotype
= RT-PCROIIA] S| 25t Z<00 AR,

e:uxf—”*ﬁlﬂ-t“—."z%"(acute promyelocytic leukemia) 22 ZITtEl= Z ZHEERIS SIS faf XU Al 22 A[RME!

QTR At 52 125H0 NGS HEZ ZASHE Zi0] E8FY + US.

8BCR-ABLT 2 AML BEXfol R T A AJRHE 4~ QIS (Continued to the next page)

Ol
=
00
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Table 5. Continued

2XF A} = (secondary)-2ARI T B 18HSH (Gcute lymphoblastic leukemia)

Immunohistochemistry (biopsy or clot section)® CD3',CD34',CD79a’, TdT', CD20'

Cytochemistry Reticulin/collagen?

FISH® - Chromosome X, 4, 10, 17, 21 enumeration*
- CDKN2A(p16)°, ETV6 breakapart®
IL3-IGHT®

Gene mutation® ABLT kinase mutation’

ETV6, RUNXT, EZH2,NRAS, KRAS, FLT3, IL7R, JAK3, JAR1, SH2B3, BRAF, GATA3, IKZF1, EP300, c-MYC, TAL-1, HOXT1,
HOX11L2, ABLT, EPOR, JAK2, PDGFRb, EBF1, FLT2,Rb, NOTCH1, FBXIW7

T cell receptor gene rearrangement®

‘HE2 8B s S
= =R =

BLEQIZHE SHE 2M0| 2II5E FP vheA] AlE,

343!
“MRETE OIME 1 BN ARE
SHMRHALOIN EBETINES 225K RS O ZITHHO| uf2 AIRE! 1 9| S SAIR| OFMO| QME|LE SRS uf AlE:

0
o

I
‘20t ALLOIA S bl=~R (hyperdiploidy) 0152 201S IaH AlRiE! 4~ US.
S AtaS ALLOIA CHE FISH ZIADE 25 Makel mf 712 AlSEt 4= QLS.
SRTIRt £XH S T2{510] NGS HEZ ZASHE 20| 28X 4= U
"BCR-ABL1 24 ALL & BCR-ABLT like Etxtol & %T‘_’E* = AS.

i
Teell ALLOIM 224 24 X OIMTEEZES Sl 2l

[0

eceptor gene gamma (TCRG), beta (TCRB), delta (TCRD) =22 AlaiEt 4= QU

i

3R} AL S tertiary) -2 A2 T D AHHSHEH (acute lymphoblastic leukemia)

Gene mutation (germ line)"? CEBPA, DDX41, RUNX1, ANKRD26, ETV6, GATA2, SRP72, TERT, TERC, DKC, ELA2, HAX1, GFI1, PTPN11, CBL, KRAS, NF1,
BLM, ATG2B/GSKIP
TP53, BRCA1/2
Fanconi anemia and marrow failure syndrome genes
Noonan syndrome genes
Down syndrome

QTR =X S D245t NGS HEZ ZAlel= 20| 285U -~ S
22IXte| UMM, T2 A JIES DT I KXY AE0| oME AR, A0t Y FHE LI0|of| LASIRT dysplastic featureS SHFe 42, 2 STXIS2 ¢z 2 AMH A
2ol et RTXIE MESH0 HARR 4= US (Supplementary Table 1 &=)

Table 6. YEMZZY(plasma cell neoplasms)

1xF AL = (primary)
CBC, differential count
Blood cell morphology

BUN/creatinine, albumin

Electrolytes with calcium

Serum free light chain assay

Serum quantitative immunoglobulins

Serum protein electrophoresis, immunofixation electrophoresis

24h urine for total protein, urine protein electrophoresis, urine immunofixation electrophoresis
Bone marrow aspirate and biopsy + clot section

Immunohistochemistry (biopsy or clot section) CD138, kappa/lambda

Immunophenotyping CD19, CD38, CD45, CD56, CD138

Cytogenetics by standard karyotyping

FISH IGH-FGFR3, IGH-MAF, del(17p), 1q21 amplification

Serum LDH level
32-microglobulin

Abbreviation: BUN, blood urea nitrogen. (Continued to the next page)
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Table 6. Continued

2Xt ZAt &= (secondary)

Cytochemistry Congo red stain’

FISH del(13q), IGH-CCND1, IGH break apart, CEP5, CEP9, CEP15

Flow cytometry for minimal residual disease” CD38, CD56, CD45, CD19, CD117, CD81, CD138, CD27, kappa/lambda
Gene mutation IGH, NRAS, KRAS, HRAS, TP53, MYC, BRAF

'olg20|=Z(amyloidosis) 2lalE t Z44H0|LE SEEOIIA AlREE
23§A1 2A g qREEIE E012 2I5H AlSH,

== = = =

Table 7. 2Z&9| ZEH(lymphoma with bone marrow involvement)

1&F ZAt &= (primary)
CBC, differential count
Blood cell morphology

Serum LDH level
Bone marrow aspirate and biopsy + clot section'?

Immunohistochemistry (biopsy or clot section) - Non Hodgkin lymphoma: CD3, CD20
- Hodgkin lymphoma: CD3, CD15, CD20, CD30
Immunophenotyping®? - Initial panel: CD2, CD3, cCD3, CD5, CD7, CD10, CD19, CD20, cCD22, CD34, CD45, CD56

- B-cells: CD23, CD38, kappa/lambda, FMC7, TdT
- T-cells : CD4, CD8, TCR-af, TCR-y

Cytogenetics by standard karyotyping*

HISX|ZIRZS(Z4-ZHM)oll chak E}—LP Z2 420 28 Mg2E

1) 2= 01209 22|(&H7], =2 S)ofl EHo| gloLt, 4 0| elal=l= 22

2) 24 0|2]2| £2{of HHO| —Ié.'Ell-h RBAE 27ts8 22 (2015.12.15. AI).

BPNUE U HAE BEREL

ZuE oM MiEo| 37| Y EHIS w2t RITtIES MIESt6H0] ZIsist 4= LS (Supplementary Table 2 and 3 &X)
SEIIE oM MIZTt 25% O|AY HR AlRiE 23S HEISIH 5% O1M0|H 2Xt ZAt S50 = Al 7hsEL

“CLL/SLLR! <2, B-cell mitogens E= CpG-stimulated metaphase karyotype =712 Al3 F3&,

2x}F ZA} &= (secondary)-BMIZE ZIZZ(B cell lymphoma)

Immunohistochemistry (biopsy or clot section)’ - High-grade B cell lymphoma (double hit lymphoma, triple hit lymphoma): Ki-67, BCL2, BCL6, MYC
- Hairy cell leukemia: Annexin A1, CD103
- Follicular lymphoma, diffuse large B-cell lymphoma (DLBCL), double hit lymphoma, triple hit lymphoma:
BCL2, BCL6, MUM1, MYC, CD10
- Mantle cell lymphoma: CyclinD1
- ALK+DLBCL: ALK

Cytochemistry Tartrate-resistant acid phosphatase (TRAP)?
Fusion transcript (RT-PCR) - Large B cell lymphoma: IRF4 (MUM1) rearrangement®
Gene mutation BRAFV/600E
MYD88 1 265P°
FISH* - Chronic lymphocytic leukemia: del(11q), IGH-CCND?1, del(17p), CEP12, del(13q)

- Follicular lymphoma: IGH-BCL2

- Mantle cell ymphoma: IGH-CCND1

- Burkitt lymphoma: IGH-MYCand MYC break apart

- Diffuse large B-cell lymphoma, High-grade B-cell lymphoma (double hit, triple hit): IGH-MYC or MYC
break apart, IGH-BCL2 break apart or BCL2 break apart, BCL6 break apart

- MALT lymphoma: API2 (BIRC3)/MALT1

Real-time quantitative PCR EBV quantitative PCR®
Immunoglobulin gene [ T-cell receptor gene rearrangement
B2-microglobulin

R 2T E gl

'ZEQULNZE FAME 240| 27H5E Z 1XH AL E50iA MEiSIo Algot= HE BEGHH CD S A =2 2082 Y S4Z0AM 24 7tsE

Hairy cell leukemiaZ} A o A4St

*Lymphoplasmacytic lymphomaZt JAIE! uf A|S45t

‘Ch30ll sidets BlmEo| S4F1R0| QilEli= ZS B FISH ZAIS BHEA| AISE,

*Burkitt lymphoma, post-transplant lymphoproliferative disorder, other EBV-associated lymphoproliferative disorders?t 2I&1E! o A|84St,

Abbreviations: MALT, mucosa-associated lymphoid tissue; EBV, Epstein-Barr virus. (Continued to the next page)

16 www.labmedonline.org https://doi.org/10.3343/lm0.2020.10.1.10



2ol 2|1 Revised Testing Guidelines for Hematologic Neoplasm ]LM[(O)

Table 7. Continued

2xF A} 3= (secondary)-TMIZ ZIZS(T cell ymphoma)

Immunohistochemistry (biopsy or clot section)’ - Anaplastic large cell lymphoma (ALCL): ALK, CD30
- T-cell prolymphocytic leukemia: TCL1
- Adult T-cell leukemia/lymphoma: CD25
- NKIT cell lymphoma, T-LGL: CD16, CD56, KIR
- T-cell lymphoma (gamma-delta type), hepatosplenic T-cell lymphoma: TCRys
- Sézary syndrome: CD26, CD28
- Angioimmunoblastic T-cell ymphoma: CD279

Cytochemistry Acid phosphatase?
Fusion transcript (RT-PCR) - T-PLL: MTCP1 gene rearrangement’®
- ALCL, ALK negative: DUSP22 rearrangement®
Gene mutation - T-PLL: ATM mutation
FISH® - T-PLL: inv(14)(q11932)*; t(14;14)(q11,932)*; t(X;14)(028;911)*; trisomy 8

- Anaplastic large cell ymphoma: ALK-NPM or ALK break apart
- Hepatosplenic T cell lymphoma: i(7)(q10)

EBV encoded RNA in situ hybridization (EBER-ISH)®

Real-time quantitative PCR EBV quantitative PCR®

Immunoglobulin gene [ T-cell receptor gene rearrangement

Human T-cell leukemia virus serologic test”

S 2ETAC ol

'E2SEQIERZE [MIZ 2A0| E7I5E AR 13F ZA E=0ilA MEfSIO] A|dsks XS EESHH CD & ZAF BE2 2450 A 24N B4 JIsE
“T-cell prolymphocytic leukemiaZt Sl&lE! h AlRE!,

‘CH20ll siieishs BlmEo] Z4-21H0| otlsl= B B FISH ZAIS F7I12 A#E 4+~ S,

‘St @Ak= TCRAD (T cell receptor A/D) break apart probe2 ZAL 7ksE.

*T-cell large granular lymphocytic leukemia, hepatosplenic T-cell lymphoma, subcutaneous panniculitis-like T-cell lymphoma S0| 2&E! i Al
SExtranodal NK/T cell lymphoma, post-transplant lymphoproliferative disorder, other EBV-associated lymphoproliferative disorders7t SI&1E! i A&t
’Adult T-cell leukemia/lymphomaZt [&1Z! m A[S4EE,

Abbreviations: MALT, mucosa-associated lymphoid tissue; EBV, Epstein-Barr virus.

Table 8. 0|4l & 2lmEAIEISHpost-transplant lymphoproliferative disorder)

1&F A &= (primary)
CBC, differential count
Blood cell morphology

Bone marrow aspirate and biopsy =+ clot section’

Immunohistochemistry - PH, IM, FFH, polymorphic, monomorphic PTLD*: CD3, CD20, CD56, CD138, kappa/lambda
- Classic Hodgkin lymphoma PTLD: CD3, CD15, CD20, CD30

EBV encoded RNA in situ hybridization (EBER-ISH)

Immunophenotyping®? - Initial panel: CD2, ¢cCD3, CD5, CD7, CD10, CD19, CD20, cCD22, CD34, CD45, CD56
- B-cells: CD23, CD138, kappa/lambda, FMC7, TdT
- T-cells: CD4, CD8

Cytogenetics by standard karyotyping

*EH0lM HHHHo|| Bholf 1852 1ot
ZMAS UE ZAE BEEL
’Monomorphic PTLDS| Z#<2 2kt ZAIZZ2 BOEo| Z4-ElHof E5t0 AAIE.

SZIE olf] MIZ7t 250 O[MY AR AIE ZiS HESIH 50 O|&0|H 2Xt ZAt S50 2 Al 7H5E,

Abbreviations: PH, plasmacytic hyperplasia; IM, infectious mononucleosis; FFH, florid follicular hyperplasia; PTLD, posttransplant lymphoproliferative disorders; EBV, Epstein-
Barr virus.
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Table 9. Z&1E AU histiocytic neoplasm)

12 ZAL &= {primary)

CBC, differential count

Blood cell morphology

Bone marrow aspirate and biopsy + clot section’
Immunohistochemistry

Cytogenetics by standard karyotyping

- CD1a, S100, Langerin?

SN2 UE HAE HEEL £35] Langerhans cell histiocytosis@ multisystem diseaseOllAls BHEA| AIEH5HOF &

“Langerhans cell histiocytosis 1Tt A| 71 A& Bl =2 ZA =2

2X} ZAt &= (secondary)

Immunohistochemistry’

Gene mutation

Gene assay

Immunoglobulin gene/T-cell receptor gene rearrangement

CD3, CD20, CD4, CD21, CD35, CD68, CD123, CD163, Factor Xllla, Fascin, Lysozyme, TCL1
BRAFV/600E
HUMARA (X-linked androgen receptor gene assay)™*

'Langerhans cell histiocytosiset CHZ histiocytic neoplasmzte] ZEHE 25t S5,

*Langerhans cell histiocytosisE HIZEH LIS EF9| histiocytic neoplasmoflAd 20E|0] QLS.

3Langerhans cell histiocytosisOiAl THE24 HES 2,
L AR 2 els.

B AL S 2 A AR E S dopge Ak
P 2hgsla AALEEsto] Zlelstel 24219 Bl 21
I ehmegol B e 1A 714 WAL A

ol

ol
il

ol
POV

2
mlO o

OfaHZtA|

AAFE-£ 1 Ao Theislo] ofufh olsuAlE g2 WriUc
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