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* At the end of this presentation, you will

e Be familiar with t
hemophagocytic

e Be familiar with t

Objectives
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e of flow cytommetry in
nohistiocytosis

e of flow cytometry in

lymphocytic variant of hypereosinophilic syndrome and
lgG4-related disease

* Be aware of the discrepancy of monocyte and
granulocyte and monocyte clone size in paroxysmal
nocturnal hemoglobinuria
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Applications of Flow Cytometry
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Acute leukemia

e Other leukemias

e LPDs

* Plasma cell dyscrasias
* Stem cell quantitation
* Non malignant disorders
* PNH /SAA / MDS
 HS

e CGD

e HIV

* Platelets

e Other
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* Rare, aggressive & often fatal disorder
* Two distinct forms
* Familial HLH
* Inherited genetic abnormality
* Pediatric
* 75% response to Rx
e Secondary HLH
* Predisposing factor (eg. EBV, CMV, HSV)
e Adult

“ Hemophagocytic Lymphohistiocytosis
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Diagnostic Criteria
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A. Molecular diagnosis consistent with HLH: pathologic mutations of PRF1,
UNC13D, Munc18-2, Rab27a, STX11, SH2D1A, or BIRC4
or
B. Five of the 8 criteria listed below are fulfilled:
1. Fever = 38.5°C
2. Splenomegaly
3. Cytopenias (affecting at least 2 of 3 lineages in the peripheral blood)
Hemoglobin < 9 g/dL (in infants < 4 weeks: hemoglobin < 10 g/dL)
Platelets < 100 x 10%/mL
Neutrophils < 1 x 10%/mL
4. Hypertriglyceridemia (fasting, = 265 mg/dL) and/or hypofibrinogenemia
(<< 150 mg/dL)
b. Hemophagocytosis in bone marrow, spleen, lymph nodes, or liver
6. Low or absent NK-cell activity
7. Ferritin = 500 ng/mLt
8. Elevated sCD25 («-chain of slL-2 receptor)§
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* . Prognostic Factors in Adult HLH

C 4
 Untreated, survival is 2 months.

 HLH94 protocol, survival 55%

* Prognostic factors: Not well investigated.
* Age
e Duration of symptoms

* Problem: Most studies either pediatric or mixed
pediatric & adult HLH population
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* . Role of Flow Cytometry in HLH

&
* Diagnosis

* Prognosis
e Other
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Literature Survey

 AJCP 2012
e JHMI. 17 cases

Flow Cytometric Findings in Hemophagocytic
Lymphohistiocytosis

Chad M. McCall, MD, PhD,! Shiyama Mudali, MD,! Robert J. Arceci, MD, PhD,?

Donald Small, MD, PhD,? Shirley Fuller, MT(ASCP),! Christopher D. Gocke, MD,!

Milena Vuica-Ross, MD, PhD,! Kathleen H. Burns, MD, PhD,! Michael J. Borowity, MD, PhD,!
and Amy S. Duffield, MD, PhD!
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* Flow Cytometry in VGH .
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* 20 patients with HLH had immunophenotyping preform
* Clinical:

e 7 males; 13 females

e Age: median 57 years (19-88 years)

e 11 (55%) succumbed to the disease

e OS: median 55 days (4-1228 days)
* Specimen type: BM 19, PB 5.
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* .Abnormal Lymphocyte Phenotype .

* Normal 1/20
e T-cell abnormalities
* Increased CD8+ cells 10/20
* Decreased CD3 cells 8/20
* |ncreased CD56+ 4/20
* Increased CD7—/CD4+ 3/20
* Increased CD4-/8- (DN) cells 2/20
* Increased Th2 (3-/4+) cells 1/20
* B-cells increased, polyclonal 2/20
* Multiple abnormalities 9/20
~ UBC
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Figure-1

Flow Cytometric Abnormalities

in Patients with HLH
A: Expanded CD8pos population
B: Increased CD56pos NK cells
C: Increased Th2 (CD3neg/4pos
cells)
D: Increased double negative T-
cells
E: Expanded B-cell population
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* Conclusion
: S

* In adult patients with HLH
e Diagnosis of HLH — role of flow cytometry is limited

* Prognosis: of HLH
e Good: Increased CD8+ cells
e Bad: Decreased CD3+ cells

* Larger studies are needed to investigate the role of other
flow cytometric abnormalities in adult HLH
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CE, HES and L-HES

¢

* Chronic Eosinophilia (CE) is heterogeneous, group of disord

* Hypereosinophilic syndrome (HES) is a subgroup of CE
characterized by very high eosinophil counts

e Lymphocytic variant of HES (L-HES) is characterized by
immunophenotypically abnormal T-cell populations

 CD3-/CD4+ T-cells and CD3+/CD8+/CD56+ cells etc.

e Some of them (~40%) are clonal by T-cell receptor
(TCR) analysis.

 Secretion of eosinopoietic cytokines by these cells may
explain eosinophilia.

Ers.

* Dx — molecular or flow cytometric

* Important because the Rx is different U
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* VGH Data '
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* Flow cytometry for lymphocyte profile was performed 1?\"\3‘34
patients with CE

» 22/34 had flow cytometric abnormality of T/NK-cells.

* Abnormal phenotypes included Thy-2, CD7-/4+,
CD3+/8+/56+, DN, and DP T-cells.

e Abnormal numbers included increased numbers of
CD8+, and NK cells.

 There was no correlation of presence or type of flow
cytometric abnormality with TCR rearrangement status.
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Th2 (CD3-/4+)

CD3-4+ 41%, patient 2
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CDT7-4+ 45%, patient 2
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CD3+8+56+

CD3+84+56+ 34 %, patient 21
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Double Positive

CDJ3+/4+/84+ 9 8%, patient 6
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CD3+4-B-25%, patient 7
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Elevated CD8

CD3+ 57% ipatient 21)
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Elevated NK
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£. Clinical Significance of Flow Cytometric .‘-; S
K N Abnormalities in L-HES ' :
o ™. 3

Tentatively, presence of any of these abnormalities is Y
considered by some as a diagnostic feature

* Pathogenetically, secretion of IL5 and other cytokines by
these abnormal populations may explain the eosinophilia

e Targeting the abnormal cell population may be a good Rx
strategy.
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.
* lgG4-related Disease
pt ..

* 1gG4-RD and L-HES are similar.

e Similarities: Eosinophilia, elevated IgE, atopy, cutaneous
lesions and lymphadenopathy.

* Differences: 1gG4-RD Histopathologic International
Consensus Guidelines Including lymphoplasmacytic
infiltrate, storiform fibrosis, obliterative phlebitis and
appropriate 1IgG4+ plasma cell cut-offs.
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Inflammation and fibrosis



Lymphocyte Profile in IgG4-RD

: S
* 7/23 had abnormal phenotype vs 13/13 in L-HES
e CD7-/4+ (n=4), CD3-/4+ (n=2), DN (n=1)

* Probably no role in diagnosis

* Prognostic correlation being investigated
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T-cell Subset Analysis in lgG4-related Disease and Lymphocyte-variant Hypereosinophilic Syndrome
Mallie Carruthers, Bakul Dalal, Sujin Park, Graham Slack, Andre Mattman and Luke Chen
Vancouver General Hospital and University of British Columbia, Vancouver, Canada
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* Based on 20 BM and 9 PB specimens

* Range similar to those reported in the literature

e CD8+ <45%

e CD4/CD8 >0.9

e CD3+>60%

e Th2: CD3-/4+ 0.1-1%
e CD7-/4+ <10%

* DN: CD3+/4-/8- <15%
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Flow Cytometry in PNH

e Ham'’s acidified serum test, sucrose lysis test
* Flow cytom~*=-

.D14neq/FLAERneg Monos

° Rapld {E: P{T

* ore pri c Pt
¢ LMESS CSI’T RT RT 3—70 310

e RBC& W
* Clone siz
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tion of RBCs:
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(P306) COMPARISON OF NEUTROPHIL AND MONOCYTE
CLONE SIZE IN PATIENTS WITH GPI-DEFICIENT CELLS
Habib Moshref Razavi, Bakul Dalal, Mabel Ma, Nikisha Khare,
Stewven Pi, Alok Vakil. Vancouver General Hospital, Vancouver,

BC, Canada
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Difference in Clone Size of
Granulocytes and Monocytes

Difference in Clone Size of Granulocytes and Monocytes
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Clone size of granulocytes and monocytes
is not always same!
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Threshold for prophylactic anticoagulation is'

50% granulocyte clone!

Primary prophylaxis with warfarin prevents thrombosis i paroxysmal

nocturnal hemoglobinuria (PNH)

Claire Hall, Stephen Richards, and Peter Hillmen

Paroxysmal nocturnal hemoglobinuria
(PNH) is an acquired hemolytic anemia
in which venous thrombosis is the most
common cause of death. Here we ad-
dress the risk factors for thrombosis
and the role of warfarin prophylaxis in
PNH. The median follow-up of 163 PNH
patients was 6 years (range, 0.2-38
years). Of the patients, 29 suffered
thromboses, with a 10-year incidence of
23%. There were 9 patients who pre-
sented with thrombosis, and in the re-
mainder the median time to thrombosis

was 4.75 years (range, 3 months-15
years). The 10-year risk of thrombosis in
patients with large PNH clones (PNH
granulocytes > 50%) was 44% com-
pared with 5.8% with small clones
(P < .01). Patients with large PNH clones
and no contraindication to anticoagula-
tion were offered warfarin. There were
no thromboses in the 39 patients who
received primary prophylaxis. In com-
parison, 56 patients with large clones
and not taking warfarin had a 10-year
thrombosis rate of 36.5% (P = .01). There

¢ et

were 2 serious hemorrhages in more
than 100 patient-years of warfarin
therapy. Large PNH granulocyte clones
are predictive of venous thrombosis,
although the exact cut-off for clone size
is still to be determined. Primary prophy-
laxis with warfarin in PNH prevents
thrombosis with acceptable risks.
(Blood. 2003;102:3587-3591)

© 2003 by The American Society of Hematology

BakKul 1. val
MD FRCPC



] Albe‘thena for qualifying for Eculizumab only
include granulocyte clone size!

CONFIRMATION OF DIAGNOSIS (Complete on initial request) Yes No

Does the patient have a PNH granulocyte clone size (by flow cytometry 0 0
and/or FLAER test) equal to or greater than 10%?

Does the patient have a Lactate Dehydrogenase (LDH) level at least 1.5 Q Q
times the upper limit of normal?

e Ontario

Exclusion criteria for both initial and renewal requests:

1) Small granulocyte clone size - the treatment of patients with

a granulocyte clone size below 10% will not be eligible for
treatment: OR
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Abnormalities in Lymphocyte Subsets and Their Immunoprofile in Patients with Chronic
Eosmophilia Including Lymphocytic Variant of Hypereosmnophilic Syndrome and 1gG4-Related
Disease

Bakul Dalal, Alok Vakil, Nadia Medvedev, Mabel Ma, Luke Chen
Vancouver General Hospital, Vancouver, BC, Canada
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Patients

Flow Cytometr_ic Findings for 17 Patients With HLH

Immunophenotype,
Lymphocyte CD8+ T Cells Characteristics of Myeloid Cells
Subsets (%)
Lympho- HLA- Granulo- Abnormal Decreased HLA-

Case cytes CD4 CD3 CDS CD7 DR cytes Side CD13 CD33 CD10+ DR
No. Diagnosis (%) B NK T CD8 Loss Loss Loss Gain (%) Scatter Loss Loss Cells Gain
1 EBV 22 7 1 19 085 N N Y ND 36 N ND N . ¥
2 EBV 49 2 3 44t 017 N N N Y 33 N N N ¥ Y
3 EBV 37 1 1 35 ND N N* N* Y* 49 N N N Y Y
4 EBV ¥4 1 1] 11 013 Y ¥ N Y 72 N ND N Y Y
5 EBV 75 2 16 57 033 N | ¥ Y# 8 N ND N ¥ Y
6 EBV 66 <l 59 0.21 N h { i Y 9 N N N Y Y
7 EBV 16 1 <1 15 0.08 N Y N Y 65 N | N Y Y
8" EBV/DLBCL 3 <13 <1 2 309 N N N Y 87 N ND N Y  §
9 EBV/PTCL 13 <1 <1 12 135 N T Y ND 54 N ND N ki 4
10" MUNC13

mutation 91 13 9 69 253 N N Y1 Y 6 N ND N N N
1 Familial HLH 24 4 ND 18 748 N N N Y# 51 N ND N ND N
12" Tuberculosis 5 <l « o 2.7 N N ND Y 86 N ND N ¥ ¥
13  B-ALL 93 <1 82 1 2.4 N N N N 4 Y ND N ND Y
14  Still disease 61 4 2 55 052 N N N ¥ 8 N ND N N N
15 JRAf 41 8 1 41 0.31 N N N ¥ 49 N ND N N Y
16 JRA 1 9 1 1 15 N N N Y 68 N N N N N
17  JRA 41 34 0 ¥ ND N N N N 20 Y | Y ¥ Y

N
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