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Agenda

Evolution of hematopathology

And then there were 2 classifications…

Integrated reporting
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A brief history of hematopathology classification

• 1860s: Virchow and Cohnheim: lymphosarcoma 
• 1920s: Oberling and Brill and Symmers: “reticulum cell sarcoma” and giant follicular lymphoma.
• 1950s and 1960s: Rappaport, Winter, Hicks,: based on architectural organization and cell size.
• 1974: Lukes and Collins’ classifications: B or T, site of origin, cell size, and nuclear shape
• 1974: Kiel classification: tumour grade; centrocytic, centroblastic and immunoblastic
• 1974: British National Lymphoma Investigation (BNLI) classification
• 1978: NCI working formulation: low- and high-grade groups, an intermediate grade. 
• 1994: Stein and Isaacson: Revised European-American Lymphoma (REAL) classification
• 2001: World Health Organization classifications of haematopoietic and lymphoid tissue tumours 
• 2008: World Health Organization classifications of haematopoietic and lymphoid tissue tumours 
• 2017: World Health Organization classifications of haematopoietic and lymphoid tissue tumours
• 2022: World Health Organization classifications of haematopoietic and lymphoid tissue tumours
• 2022: ICC

Norton AJ. Classification of non-Hodgkin’s lymphomas. Ballieres Clin Haematol. 1996;9:641–52. doi: 10.1016/s0950-3536(96)80046-1. [PubMed] [CrossRef] [Google Scholar] 5. van Besien K, Schouten H. Follicular lymphoma: A historical review. Leuk Lymphoma. 2007;48:232–43. doi: 10.1080/10428190601059746. [PubMed] [CrossRef] [Google Scholar]
Lukes RJ, Collins RD. A functional approach to the classification of malignant lymphoma. Recent Results Cancer Res. 1974;46:18–30. doi: 10.1007/978-3-642-80829-6_4. [CrossRef] [Google Scholar] 8. Lukes RJ, Collins RD. Immunologic characterization of human malignant lymphomas. Cancer. 1974;34:1488–503. doi: 10.1002/1097-
0142(197410)34:8+<1488::AID-CNCR2820340822>3.0.CO;2-
Updated Kiel classification for lymphomas.Stansfeld AG, Diebold J, Noel H, Kapanci Y, Rilke F, Kelényi G, Sundstrom C, Lennert K, van Unnik JA, Mioduszewska O Lancet. 1988 Feb 6; 1(8580):292-3.
Bennett MH, Farrer-Brown G, Henry K, Jaliffe AM, Gerard-Marchant R, Hamlin I, et al. Classification of non-Hodgkin’s lymphomas. Lancet. 1974:405–6. doi: 10.1016/S0140-6736(74)91786-3.
National Cancer Institute sponsored study of classifications of non-Hodgkin’s lymphomas: Summary and description of a working formulation for clinical usage - The Non-Hodgkin’s Lymphoma Pathologic Classification Project. Cancer. 1982;49:2112–35.
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https://www.ncbi.nlm.nih.gov/pubmed/9138610
https://dx.doi.org/10.1016%2Fs0950-3536(96)80046-1
https://scholar.google.com/scholar_lookup?journal=Ballieres+Clin+Haematol&title=Classification+of+non-Hodgkin’s+lymphomas&author=AJ+Norton&volume=9&publication_year=1996&pages=641-52&doi=10.1016/s0950-3536(96)80046-1&
https://www.ncbi.nlm.nih.gov/pubmed/17325883
https://dx.doi.org/10.1080%2F10428190601059746
https://scholar.google.com/scholar_lookup?journal=Leuk+Lymphoma&title=Follicular+lymphoma:+A+historical+review&author=K+van+Besien&author=H+Schouten&volume=48&publication_year=2007&pages=232-43&pmid=17325883&doi=10.1080/10428190601059746&
https://dx.doi.org/10.1007%2F978-3-642-80829-6_4
https://scholar.google.com/scholar_lookup?journal=Recent+Results+Cancer+Res&title=A+functional+approach+to+the+classification+of+malignant+lymphoma&author=RJ+Lukes&author=RD+Collins&volume=46&publication_year=1974&pages=18-30&doi=10.1007/978-3-642-80829-6_4&
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Greater importance of Genetics
and molecular phenotyping

1950s: DNA discovered; Humans have 46 chromosomes
1960s: 1 color flow cytometry; simple IHC

1970s: Sanger sequencing; Q&C and G banding
 Improved IHC; Immuno-EM

1980s: 4 color flow cytometry; PCR; interphase FISH
1990s: 8 color flow cytometry; CGH

2000s: Mass cytometry; Human genome sequenced; Roche 454
2010s: Imaging mass cytometry; 30+ color flow cytometry, Nanopore, Pacbio 
“single molecular real-time” sequencer; Metagenomics

2020s: Artificial Intelligence and machine learning

https://www.ncbi.nlm.nih.gov/pubmed/9138610
https://dx.doi.org/10.1016%2Fs0950-3536(96)80046-1
https://scholar.google.com/scholar_lookup?journal=Ballieres+Clin+Haematol&title=Classification+of+non-Hodgkin’s+lymphomas&author=AJ+Norton&volume=9&publication_year=1996&pages=641-52&doi=10.1016/s0950-3536(96)80046-1&
https://www.ncbi.nlm.nih.gov/pubmed/17325883
https://dx.doi.org/10.1080%2F10428190601059746
https://scholar.google.com/scholar_lookup?journal=Leuk+Lymphoma&title=Follicular+lymphoma:+A+historical+review&author=K+van+Besien&author=H+Schouten&volume=48&publication_year=2007&pages=232-43&pmid=17325883&doi=10.1080/10428190601059746&
https://dx.doi.org/10.1007%2F978-3-642-80829-6_4
https://scholar.google.com/scholar_lookup?journal=Recent+Results+Cancer+Res&title=A+functional+approach+to+the+classification+of+malignant+lymphoma&author=RJ+Lukes&author=RD+Collins&volume=46&publication_year=1974&pages=18-30&doi=10.1007/978-3-642-80829-6_4&
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Technology Drives 
Medicine

https://www.ncbi.nlm.nih.gov/pubmed/9138610
https://dx.doi.org/10.1016%2Fs0950-3536(96)80046-1
https://scholar.google.com/scholar_lookup?journal=Ballieres+Clin+Haematol&title=Classification+of+non-Hodgkin’s+lymphomas&author=AJ+Norton&volume=9&publication_year=1996&pages=641-52&doi=10.1016/s0950-3536(96)80046-1&
https://www.ncbi.nlm.nih.gov/pubmed/17325883
https://dx.doi.org/10.1080%2F10428190601059746
https://scholar.google.com/scholar_lookup?journal=Leuk+Lymphoma&title=Follicular+lymphoma:+A+historical+review&author=K+van+Besien&author=H+Schouten&volume=48&publication_year=2007&pages=232-43&pmid=17325883&doi=10.1080/10428190601059746&
https://dx.doi.org/10.1007%2F978-3-642-80829-6_4
https://scholar.google.com/scholar_lookup?journal=Recent+Results+Cancer+Res&title=A+functional+approach+to+the+classification+of+malignant+lymphoma&author=RJ+Lukes&author=RD+Collins&volume=46&publication_year=1974&pages=18-30&doi=10.1007/978-3-642-80829-6_4&


Private Information

Whole genome sequencing

https://www.genome.gov/about-genomics/fact-sheets/Sequencing-Human-Genome-cost
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Whole Genome sequencing in AML

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) Acute Myeloid Leukemia Version 3.2023 — April 5, 2023
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The Future is Now with AI
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Applied Artificial Intelligence

• Humans using and APPLYING artificial intelligence 
(AI) to work

• Example: NGS pipelines which filter and use decision 
tree analyses are under the larger umbrella of “AI”

• AI will need to help analyze singular data (molecular, 
digital, clinical, immunohistochemistry…)

• Human integration of applied AI (deeper subtle 
analyses) will be critical

Generate reports

Molecular interpretations

For creative innovation
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A story of 2 classifications

The WHO and the ICC:
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WHO/IARC

Revised 4th edition

WHO/IARC 5th edition

International consensus classification 

• CAC-clinical advisory committee 

• EAHP & SH ended their association 

with IARC

1. International Consensus Classification of Myeloid Neoplasms and Acute Leukemias: integrating morphologic, clinical, and 

genomic data. Blood. 2022 Sep 15;140(11):1200-1228

2. The International Consensus Classification of Mature Lymphoid Neoplasms: a report from the Clinical Advisory Committee. 

Blood. 2022 Sep 15;140(11):1229-1253.

3. Guide to the Diagnosis of Myeloid Neoplasms. A Bone Marrow Pathology Group Approach. Am J Clin Pathol 2023.

1. The 5th edition of the World Health Organization Classification of 

Haematolymphoid Tumours: Lymphoid Neoplasms. Leukemia. 2022 

Jul;36(7):1720-1748.

2. The 5th edition of the World Health Organization Classification of 

Haematolymphoid Tumours: Myeloid and Histiocytic/ 

Dendritic Neoplasms. Leukemia. 2022 Jul;36(7):1703-1719.
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Myeloid Neoplasms
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Chronic Myeloid Neoplasms
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WHO REVISED 4th EDITION WHO 5th EDITION ICC

Myeloproliferative Neoplasms

Chronic myeloid leukemia, BCR-ABL1 

positive
• Chronic phase

• Accelerated phase

• Blast phase

Chronic myeloid leukemia
• Chronic phase

• Omits accelerated phase but defines high risk 

features in chronic phase

• Blast phase

Chronic myeloid leukemia
• Chronic phase

• Accelerated phase

• Blast phase

Chronic neutrophilic leukemia Chronic neutrophilic leukemia Chronic neutrophilic leukemia
• WBC ≥ 13x109/L if CSF3R present

• WBC ≥ 25x109/L if CSF3R not present

Polycythemia vera Polycythemia vera Polycythemia vera

Primary myelofibrosis (PMF)

• Prefibrotic/early PMF

• Overt PMF

Primary myelofibrosis (PMF)

• Prefibrotic PMF

• Fibrotic PMF

Primary myelofibrosis (PMF)

• PMF, early/prefibrotic stage (prePMF)

• PMF, overt fibrotic stage
Essential thrombocythemia (ET) Essential thrombocythemia (ET) Essential thrombocythemia (ET)

Chronic eosinophilic leukemia, not 

otherwise specified

Chronic eosinophilic leukemia Chronic eosinophilic leukemia, not 

otherwise specified

Myeloproliferative neoplasm, 

unclassifiable

Myeloproliferative neoplasm, not otherwise 

specified (NOS)

Myeloproliferative neoplasm, 

unclassifiable

JMML classified with MDS/MPN Juvenile myelomonocytic leukemia (JMML) 

classified as a Myeloproliferative Neoplasm

JMML classified with Pediatric Disorders 

and/or Germline Mutation-Associated 

Disorders

• JMML- requires RAS pathway (mutations in NF1, PTPN11, NRAS, KRAS, CBL) etc.
• JMML like-Absence of RAS pathway mutations (ICC)
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Mastocytosis
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Systemic Mastocytosis Diagnostic Criteria 2022

Major Multifocal dense aggregates of mast cells*

Minor 1. >25% mast cells with atypical morphology

2. KIT D816V or other activating KIT mutation

3. CD2, CD25 or CD30 expression on mast cells

4. Serum total tryptase >20 ng/mL **
(unless associated myeloid disorder)

*1 major + 1 minor OR 3 minor criteria per WHO;1 major OR 3 minor criteria per ICC.
**Adjust for HαT per WHO.
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WHO REVISED 4th EDITION WHO 5th EDITION ICC

Indolent systemic mastocytosis (SM) Indolent SM Indolent SM
• Bone marrow mastocytosis

Bone marrow mastocytosis Bone marrow mastocytosis
Smoldering SM Smoldering SM* Smoldering SM
SM with an associated 
hematological neoplasm (SM-AHN)

SM with an associated 
hematological neoplasm (SM-AHN)

SM with an associated myeloid 
neoplasm (AM-AMN)

Aggressive SM Aggressive SM Aggressive SM
Mast cell leukemia Mast cell leukemia

• ≥20% mast cells on BM aspirate
Mast cell leukemia
• ≥20% atypical immature mast 

cells on BM aspirate smears
• If inadequate BM aspirate smear, 

can be diagnosed on BM biopsy 

*Additional B-finding: KIT D816V with VAF 10% or greater per WHO 5th Edition



Private Information
20

Clonal hematopoiesis and 
cytopenia
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Clonal hematopoiesis and cytopenias

WHO 4th Ed. WHO 5th Ed. ICC

Idiopathic cytopenia of undetermined 

significance (ICUS)
Not included Not included

Not included
Clonal cytopenias of undetermined 

significance (CCUS)

Clonal cytopenia of undetermined 

significance (CCUS)

Clonal hematopoiesis of indeterminate 

potential (CHIP)
Clonal hematopoiesis 

Clonal hematopoiesis of indeterminate 

potential (CHIP)

Not included Not included

Vacuoles, E1 enzyme, X-linked, 

autoinflammatory, somatic (VEXAS) 

syndrome
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Clonal hematopoiesis and cytopenias
ICC WHO CYTOPENIA DYSPLASIA

+ +
CHIP

(Clonal hematopoiesis of undetermined significance) - - ≥1 mutation at ≥2% VAF

+ +
CCUS 

(Clonal cytopenia  of undetermined significance) + -
• 4 mths cytopenia

• No corbid condition to explain 

cytopenia

+ -
CMUS (ICC)

(Clonal monocytosis  of undetermined significance) - -
• Unexplained monocytosis 

(Persistent monocytosis ≥10% and 

≥0.5x10 9 /L WBC

+ -
CCMUS (ICC)

(Clonal cytopenia and monocytosis  of undetermined significance) + -
• Unexplained monocytosis 

• cytopenia

+ -
VEXAS

(Vacuoles, E1 ubiquitin enzyme, X-chromosome UBA1 gene, Autoinflammation, Somatic) + vacuoles

• Anemia

• CH

• Autoimmune

• UBA1 mutation

Cytopenia definitions (CCUS, CCMUS, MDS, and MDS/MPN): 
1. Hb <13 g/dL in males and <12 g/dL in females 
2. Absolute neutrophil count <1.8 ×109/L  
3. Platelets<150 × 109/L  
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Myelodysplastic 
syndrome/neoplasms (MDS)
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Myeloid neoplasms with mutated TP53

Definition of TP53 mutation:
 1) 2 distinct TP53 mutations (each VAF 
>10%)  OR
 2) Single TP53 mutation with 
(a) 17p del on cytogenetics or complex
(b) VAF  >50%; or 
(c) Copy-neutral LOH at 17p TP53 locus

ICC

MDS with biallelic TP53 

inactivation (MDS-biTP53)
Any <20% BM and PB

<30% erythroblasts

An exact VAF not defined

Evidence of cnLOH or loss of 

TP53 locus

WHO

Bernard, 2020, Nat Med

Monoallelic patients (MDS with 
low blasts) did not differ from 

TP53 WT patients in outcomes 
and response to therapy
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WHO Revised 4th Edition WHO 5th Edition ICC

MDS with excess blasts (EB)

• MDS-EB-1

• MDS-EB-2

MDS with increased blasts (MDS-IB)

• MDS with increased blasts-1 (MDS-IB1)

      5-9%  BM or 2-4% PB

• MDS with increased blasts-2 (MDS-IB2)

      10-19%  BM or 5-19% PB

• MDS with increased blasts and fibrosis 

(MDS-F)

      5-19%  BM or 2-19% PB       

• MDS with excess blasts (EB)

      5-9%  BM or 2-9% PB

• MDS/AML (adults only)

     10-19%  BM or PB 

MDS with increased blasts

- ICC introduces concept of MDS/AML (10-19% blasts)
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WHO Revised 4th Edition WHO 5th Edition ICC

MDS with single lineage 

dysplasia

MDS with multilineage 

dysplasia

MDS with low blasts

(single vs. multilineage optional)

MDS, NOS

• MDS, NOS with single lineage 

dysplasia

• MDS, NOS with multilineage 

dysplasia

• MDS, NOS without dysplasia

➢   Cytopenias

➢   +/-7, del(7q) or complex 

cytogenetics

➢   Excludes multihit TP53

Not included MDS, hypoplastic (MDS-h) • Not included

MDS 
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WHO Revised 4th Edition WHO 5th Edition ICC

MDS with ring sideroblasts 

(RS)

• MDS-RS-SLD

• MDS-RS-MLD

• MDS with low blasts and SF3B1 

mutation  (MDS-SF3B1)  (≥ 5% VAF)

• MDS with low blasts and RS

➢    no SF3B1 mutation

➢    ≥15% RS

MDS with mutated SF3B1

(≥ 10% VAF)

MDS with isolated del(5q)
MDS  with low blasts and 5q deletion 

(MDS-5q)
MDS with del(5q)

MDS 

• ICC allows for these diagnoses without dysplasia while WHO requires dysplasia
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ICC
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MDS/MPN
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WHO REVISED 4th EDITION WHO 5th EDITION ICC 

Myelodysplastic/Myeloproliferative Neoplasms (MDS/MPN) 

Chronic myelomonocytic leukemia 
(CMML) 

• CMML-0 

• CMML-1 

• CMML-2 

Chronic myelomonocytic leukemia (CMML1) 

• Subtypes 
o Myelodysplastic CMML (MD-

CMML) 
o Myeloproliferative CMML (MP-

CMML) 

• Subgroups 
o CMML-1 
o CMML-2 

Chronic myelomonocytic leukemia 
(CMML) 

• CMML-1 

• CMML-2 

Atypical chronic myeloid leukemia, 
BCR-ABL1 negative 

MDS/MPN with neutrophilia Atypical chronic myeloid leukemia 

Juvenile myelomonocytic leukemia 
(JMML) 

JMML classified with MPN JMML classified with Pediatric Disorders 
and/or Germline Mutation-Associated 
Disorders 

MDS/MPN with ring sideroblasts and 
thrombocytosis 

MDS/MPN with SF3B1 and thrombocytosis • MDS/MPN with thrombocytosis 
and SF3B1 mutation 

• MDS/MPN with ring sideroblasts 
and thrombocytosis, NOS 

MDS/MPN, unclassifiable MDS/MPN, NOS MDS/MPN, NOS 

• MDS/MPN with isolated i(17q) 
(provisional) 
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CMML
• ICC and WHO: CMML-0 (blast count <2% PB, <5% BM) eliminated 
• ICC and WHO: Threshold for CMML diagnosis is ≥0.5 x 109 /L and 

≥10% monocytes
• ICC includes cytopenia in the criteria now (not included in WHO)
• ICC: cases lacking clonality, diagnosis possible if 1) persistent 

monocytosis 2) increased blasts (>2% PB, >5% BM) or dysplasia or 
abnormal immunophenotype

• Myeloproliferative type (≥13 x 109/L ): adverse prognosis, (RAS, 
JAK2 and SETPB1 mutations)
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Acute Myeloid Leukemia
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WHO Revised 4th Edition WHO 5th Edition ICC

AML with t(8;21)( q22;q22.1); RUNX1-RUNX1T1 AML with RUNX1::RUNX1T1 fusion AML with t(8;21)(q22;q22.1)/RUNX1::RUNX1T1 ≥10%

AML with inv(16)(p13.1q22) or t(16;16)(p13.1;q22); 

CBFB-MYH11
AML with CBFB::MYH11 fusion

AML with inv(16)(p13.1q22) or 

t(16;16)(p13.1;q22)/CBFB::MYH11 ≥10%

APL with PML-RARA Acute promyelocytic leukemia (APL) with PML::RARA fusion APL with t(15;17)(q24.1;q21.2)/PML::RARA ≥10%

Not included Currently mentioned in text APL with other RARA rearrangements1 ≥10%

AML with t(9;11)(p21.3;q23.3); KMT2A-MLLT3 Included in AML with KMT2A rearrangement AML with t(9;11)(p21.3;q23.3)/MLLT3::KMT2A ≥10% 

Not included AML with KMT2A rearrangement AML with other KMT2A rearrangements2 ≥10%

AML with t(6;9)(p23;q34.1 ); DEK-NUP214 AML with DEK::NUP214 fusion AML with t(6;9)(p22.3;q34.1)/DEK::NUP214 ≥10%

AML with inv(3)(q21.3q26.2) or t(3;3)(q21.3;q26.2); 

GATA2, MECOM
Included in AML with MECOM rearrangement 

AML with inv(3)(q21.3q26.2) or t(3;3)(q21.3;q26.2)/GATA2; 

MECOM(EVI1) ≥10%

Mentioned in text AML with MECOM rearrangement AML with other MECOM rearrangements3 ≥10%

AML with t(1;22)(p13.3;q13.1); RBM15-MKL1 AML with RBM15::MRTFA fusion Included in AML with other rare recurring translocations ≥10%

AML with BCR-ABL 1 AML with BCR::ABL1 fusion (≥20% blasts) AML with t(9;22)(q34.1;q11.2)/BCR::ABL1 ≥20% blasts

Not included AML with NUP98 rearrangement Included in AML with other rare recurring translocations ≥10%

Not included AML with other defined genetic alterations AML with other rare recurring translocations

AML with mutated NPM1 AML with NPM1 mutation AML with mutated NPM1 ≥10% 

AML with biallelic mutation of CEBPA
AML with CEBPA mutation (both bZIP and biallelic) 

(>20% blast count)
AML with in-frame bZIP CEBPA mutations ≥10%

AML with mutated RUNX1 Not included Not included

Not included Not included

AML and MDS/AML with mutated TP53 10-19% 

(MDS/AML) and ≥ 20% (AML): at least one TP53 

mutation with VAF >10%
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Recurrent 
cytogenetics 

mutated NPM1

bZIP CEPBA 
mutations

mutated 
TP53

AML with myelodysplasia related 
cytogenetics and mutations

AML NOS
AML subtypes by differentiation

Prior 
history of 
therapy

Prior history 
of MDS or 
MDS/MPN

Germline 
predisposition 

Diagnostic qualifiers 

ICC
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AML with defining genetic abnormalities

• ICC: 10% blast threshold for AMLs defined by translocations and mutations (CEPBA 

and NPM1)

• WHO: AML with CEPBA and BCR-ABL (only AMLs that require 20% blast count)

• ICC: 20% blast threshold for AML with TP53 (10% for MDS/AML)

• ICC and WHO: 20% blast threshold for AML with BCR::ABL1 

•AML based on differentiation

• ICC merged AML defined by differentiation markers into AML NOS

• WHO maintains AML subtyping based on differentiation

•AML with myelodysplasia-related changes has been replaced

• Morphologic dysplasia no longer a criteria

• ICC: AML (and AML/MDS) with myelodysplasia-related gene 

• mutations and/or cytogenetic abnormalities 

• WHO: AML, myelodysplasia-related

AML major updates
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Therapy-related myeloid neoplasm:
- No longer a subtype
- ICC recommends using this as a diagnostic qualifier
- WHO has combined into one category “Secondary 

myeloid neoplasms’ but recommends using as qualifer
     1) prior therapy (specify if its cytotoxic) 
     2) germline predisposition

AML major updates
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AML myelodysplasia related

RUNX1

+8  
Del (20q)

ICC
WHO

WHO 4th Revised Edition

Presence of 1+ above and/or history of 
MDS or MDS/MPN required for dx
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CEBPA mutant AML – b-zip domain

• CEBPA-bZip domain mutations – 
favorable OS

• Single or double mutations – similar 
OS

Tarlock, 2021, Blood; Wakita, 2022, Blood Advances

All patients
COG



Private Information

MDS/AML AND AML – TP53 mutations

Multi vs SingleMono vs Bi

• Blast count is not relevant i.e. excess blasts vs. AML

• Single TP53 mutation sufficient (VAF>10%)

• Concurrent mutation doe not matter

Grob, 2022, Blood 
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Hematologic neoplasms 
with germline 
predisposition

ICC •  A novel scalable model (1) presence or 
absence of multiple organ involvement 2) 
platelet disorder

• ICC and WHO are similar except ICC also 
included lymphoblastic leukemias under this 
broad umbrella
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Integrated reporting

41
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Logistics

• Addendum
• Amendment
• Separate integrated (final) 

report

Including

• Specimen and site
• Procedure
• Histologic type and extent of tumor
• Immunophenotype
• Cytogenetic and molecular genetic findings
• Other ancillary types
• Classification(s)
• Synoptic reporting
• AI algorithms
• Prognostic scoring system

Challenges of Integrated reporting 

42

Ohgami, Arber. Surg Pathol Clin 2013
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Logistics

• Addendum
• Amendment
• Separate integrated (final) 

report

Including

• Specimen and site
• Procedure
• Histologic type and extent of tumor
• Immunophenotype
• Cytogenetic and molecular genetic findings
• Other ancillary types
• Classification(s)
• Synoptic reporting
• AI algorithms
• Prognostic scoring system

Challenges of Integrated reporting 

43

Ohgami, Arber. Surg Pathol Clin 2013

Pathology-
generated
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From: Combined Pathology-Driven Algorithmic Testing and Integrated Reporting for Bone 

Marrow Examination

Arch Pathol Lab Med. 2019;143(6):732-737. doi:10.5858/arpa.2018-0161-OA

Integrated reporting: WHO diagnosis (94%) vs hematopathology report (64%)
Test utilization: Unnecessary testing decreased from 45% to 0.7% using pathology-driven algorithmic testing
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