PSNMD CASE DISCUSSION

A 4-year-old Boy Presenting with
Left Lower Extremity Weakness

October 29t 2021
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A 4-year-old Boy Presenting with Left Lower Extremity Weakness

CC: Left lower extremity weakness

Present illness

« Full-term delivery
« No past medical Hx. except admission d/t pneumonia

« 2021/01/03: fever
« 2021/01/04: Lt. cheek, both shoulder petechia
- admission at 24 HE
lab> WBC 11710(N3.6% ANC 421), Hb/Hct 6.4/18.7,
PLT 21K, ESR 46, CRP 166.8 mg/L
PT /aPTT 13.1/30.2
« 2021/01/07: AMC transfer - BM biopsy - diagnosis of ALL
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A 4-year-old Boy Presenting with Left Lower Extremity Weakness
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& 03, Findings

WBCHumber Hild increase
WBCothers Presence of blasts
RBECSize Mormocytic
RECEtainabi [ty Mormochromic
REBCANisoCytosis Mild anisocytosis
PLTHumber Mild decrease

& 0, ZF=EA-A Conments)

COMREC | Hormocyt ic normochromic anemia
COMREC 1| dnisocvtosis

COMWED | Mild leukocwtosis

COMWED 1| Presence of blasts

COMPLT | Mild thrombocytopenia
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A 4-year-old Boy Presenting with Left Lower Extremity Weakness
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© BM 21-50
ation @ rfoacute leukemia

] ]

cence method by flow cytomet oy
| antibodies used in the tests are produced by the commercial manufacturer,

Result

Monoclonal antibody  Positivity Intensity Specificity
CO 45 a0.4 = intermediate Leukocyte Common &ntigen
CO 34 5.4 2 Stem cell
TdT 13.3 & dim Terminal deoxynucleotidyl transferase
co 13 B2.a K intermediate Mveloid
CO 33 0.9z Myeloid
CO 10 95,5 2 briaght J5,CALLA
CO 19 2.7 E bright B cell
CO 20 217 B cell
cCch 22 .2 K intermediate B cell
co o2 0.4z T cell
Coo3 01z T cell
cCh 3 0.1z T cell
Coh & 0oz T cell
coov 0.4z T cell
CO &6 0.0z HE cell
Cyv laM 2.9z Cytoplasmic immunoglobul in
amo g 5.4 E Surface immunoglobualin
Ant i-MPO 0.0z Myeloid

+ Positivity defined as antigen expression by 208 or more of [eukemic

blast cells, except TdT positivity by = 10,

Interpretation :

[ow =5
The bl
AT e

Special stai

Conclusion @

& population of Dlasts with intermediate CO45 expression and

C iz identified, which comprizes approdimately 90.4 ¥ of cells in the specimen.

asts are positive for CO10, COMA (bright?, COM3, cCO22 (intermediate}, and TdT (dimJ.
eloid and T |ineage antigens tested are negative except for COM3.

n: MPO - negative on leukemic blasts

P43 - block dot positive on leukemic blasts

SMBE - negative on leukemic blasts

adcute Lyvmphoblastic Leukemia, common cell, group 111
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Peripheral Blood Smear(12600-6.9-106k, 83, 7fL, reti: 0,73%)
RBC © Mormocyt ic Mormochromic, Anisocvtosis +), Polwchromasia (-3, Poikilocytosis ©+)schistocyte
WEC : =lightly increased in Mo,
Oifferential - Blast 75%, Metamvelocyte 1%, Seg neutrophil 4%, Lvmphocyte 198, Monocyte 1%
Flatelet @ Zlightly decreazed in Mo,

Marrow Azpiration and Touch Print (specimen quality: adequate)
Bone Marrow Differential Count

Myeloblast A Monob last A

Promwelocwte A Promonocyte A

Mye locyte A Monocyte A

Hetamye locwte kA Eozinophi | A

Band form z Bazophi | A

segmented farm A Flasmablast i

Meoplastic cell A Flasma cell A

Meoplastic [ymphocyte 94.4 I Fronormoblast A

Lymphob last A Basophilic normoblast A

Immature lvmphocyte A Foly normoblast 1.6 %

Lymphocyte 2.4 8 Ortho, normoblast 1.6 %
Histiocwte A

Megakaryocytes: Rarely found

Granulocwtic ¢ Decreased in Mo,

Ervthroid v Decreazed in Mo,

Storage [ron ¢ Mot interpretable due to insufficient marrow particles

Mote ¢ Lymphoblasts (94,45 show medium to large size, round to irresular shaped nuclei,

inconspicuous nucleoli and scanty cytoplasm, Some blasts have wacuoles,
Special stain @ MPO - negative on leukemic blasts

P&z - block dot positive on leukemic blasts

SMBE - negative on leukemic blasts
FLB score Lo+

Marrow Biopsy and Clot Section (qualitw, adequate, lensthi 0.6cm)
Cellularity  Yariable, average 60% (40~90%) Focal Fibrosis or squeezing artifact (+)
Megakaryocwtes @ Rarely found
MWucleated cells: Mostly leukemic blasts

OIAGMOSTS ¢ Bone marrow, iliac crest, left, aspiration and biopsy
gdcute Lymphoblastic Leukenia
{ IP[M21-57]: Acute |ymphoblastic leukemia, common cell, group 111 with aberrant expression of CO13)

(Hemavigion: pending)
{Chromosone: pending )
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#5PECIMEM @ Bone marrow (2021.01.07.)

K
oL

#ZPECIMEN & MUCLEIC ACID PREF. QUALITY @ Acceptable

& |NOICATION FOR TESTING :

HRESLLT :

1. Major BCR-ABL1 rearrangement, Mested RT-PCR -—- Megative

2, Minor BCR-4BL1 rearrangement, Mested RT-PCR -—— Megative

3. PML-R&RA rearrangement, Nested RT-PCR ——— Hegative

4, TEL-AML1 {ETYE-RUMX1) rearrangement, Mested RT-PCR -—— Positive (174 bp)
§, SML1-ETO {RUMX1-RUM1T1 ) rearrangement, Mested RT-PCR  -—- Megative

[Internal Control (BTD) - Positivel

# |NTERPRETATION :

tO12:21 M p13:g22 )M 2o Zdiat= ETVE-RUNXT SRS A= RUNKI2| transcription factor2M2| 7155
HfobH HEEH0| YEEILICH B HE SZddTp iy Ee] 2F oridl Ho|H, 7017 HEEHAM=
SZE X LUt Y= Eof 380 SIESE dachy dW90| HEEHY Mz ESH dELICH

= SHSTAE KT LI oo HREY AUSLICH S5
DA RIS TSEUCH BE 23 F= 2 ;
SREHEE HolH 2E o2 £EET AEUnh

#METHOD :
1) BM& extraction from mononuclear cells
21 Mested RT polymerase chain reaction by Hemawision kit
3) Electrophoresis and staining
4) RETEHIHE 2] #I=|
ti9: 223 g3d: g1 ) BCR-&BLY, tO1%:173a22:g11.2-12% PML-RARA, t{12:21 ) p13:g22 ) ETYE-RUNX1,
t08 21 3922 g22 ) RUNET-RUMX1TI
R &gk Megative
E) Z|EF Hemavision kit has CE marks for %0,
T EOEH
Olesen LH, Clausen W, Oimitrijevic &, Eerndrup G, Kieldsen E, Hokland P, Prospective application of
a multiples reverse transcription-polymerase chain reaction assay for the detection of balanced
translocations in leukaemia: a single-laboratory study of 390 paediatric and adult patients. Br J
Haematol 2004127 59-36,
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Specimen Twpe
Bone marrow aspirate (blasts 94.4% by microscopy, 90.4% by flowcytomet ey )

Indication for Test
B-lvmphoblastic leukemia (Karyotwpe: 47,8Y,a8dd05)0p14 ), addd 300 q22 ), derd 9 3addi 9 ) p22 addi 9 3 922 ), addf 1036921 ),
der{ 11301 113 g12: a22), +mar[ 111446, ¥¥[19]

Potential Pathogenic Yariants

Gene Chr position Refieq Huc leot ide Amino acid Read depth  WaF Categorization
Mone detected

Tier I ¥ariants of strong clinical =ignificance

Tier |l Wariants of potential clinical =ignificance

Tier 1117 Variants of unknown clinical significance
Cut-off walue of WaF: 2.0

Results of Must-call Genes

Potent ial pathogenic variants?F D& W2 nust-cal | FEFS

v FLT3-TKD, MPM1, KIT, RUMX1, TPS3, IOH1, I0HZ, MRAZ, KRAZ, RBI
SF3B1, SREFZ, TETZ, MYDES, BRAF. JAKZ, CEBPA, HPL
Potent ial pathogenic variants?F D= must-cal |

CH=
|- —]

I[KZFT, AZELY, CALR, CEF3R, OMMT3A, SETEP1,

TS

Low Coverage Regions
S71ME coverage?| Zol= HF
Z&LICH CRLFZ

ERRLI O JREEY & SUCH HE coverageB H S CHS

References
1. J Mol Diagn 2017:19:4-23,
2, Revised WHO classification 2016,

H Appendix HE

HemPane| Gene List version 2.0

SBL1, ABLZ, AKT1, ALK, AMKROZG, ARIDNA, ABXL1, ATM, ATR, ATR#, B2M, BCL2, BCLG. BCOR, BCORL1, BIRCE. BMIT,
BRAF, BTG1, BTK, CALR, CARDI1, CBL, CBLB, CCND1, CCWDZ, CCWO3, CCR4, CD28, CDSB, COTSA, COVOB, COK4, COKNIC,
COKMN2&, CORMZB, COKMZC, CEBPA, CHD4, CIITA, CKS1B. CREM, CREBEF, CRLFZ, CSF1R. CSF3R, CTLA4, CULAB, CUH1,
CHCR4, DOOB1, DOH3X, OOX41, D153, OKK1, DWWT1, DWMT3A, EEBF1, EED. EGR1, EP300. EPHAT. EPOR. ERG. ETHK1, ETVG,

EZHZ2, FAMEC, FAMAEC, FAS, FEXWT, FLTZ2, FLT3, GATA1, GATAZ,
IKZF2, [KZF3, ILZRE, IL7R, IRAKY, IRAKA, IRF4, JAK1, JAKZ,
KWTZ0 (aka WMLLZ), KMTZE, KRAZ, LTH, LUCTLZ, MALTI, MAP2KI,
MPM1, MR3C1, MRAS, MTSCZ, MTRKZ, PAXG, POGFRE, PHFGE, PIGA,

FRPP3CC, PRPF40B, PTEM, PTRKZB, PTPNIT1, RADZ1. RARA. RE1, RUMX1, SETBR1, SETDZ, 5F1, SF341, SF3B1, SHZB3, SMC1A,

GATAZ, GMAS, HMRMPK, HRAZ, IDOH1, IOHZ, IKZF1,

JAEZ, KOMSA, KOWEA, KIT, KMT24 (aka MLL1), EMT2C,
MEFZE, MPL, MTOR, WYC,HWY¥D38, MCKAPD, NF1, WOTCHI,
FIE3CA, PLCG1, PML, POT1. PPM10, PPP3CA, PPP3CE,

SMC3, SREF2, STAGZ, STAT3, STATEB, =YKL TAL1, TETZ, THRAIP3, THFRSF14, TPS3, TELP, TYEZ, UZAFT, LU2AFZ, Wil

WHECT, WT1, HPO1, ZFHX4, ZRERZ

Method Summary
13 Genomic DM4 was extracted from bone marrow,

20 Genomic OMA was sonicated into fragwents of 200bp on average and OC was performed to ensure Fragment size.
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[Referral Reason]
Common cel | aLL

Specimen Type @ BM
Adeguacy © Good
Zampling Date

Method @ 24-hour culture/48-hour culture, GTL-banding
Mo, of cells counted @ 30

Mo, of cells analwvzed @ 30

Mo, of karyotypes | 3

Resolution @ 300-400 band

[Result]
A7, uY,add( 5 P14 ), addl 8 ) q22 ), der{ 9 Jadd( 90 p22 dadd{ 9 3 q22 3, add] 100021 3, der{ 11801211 0 q12: 922 ), +mar[ 111446, ¥¥[19]

[ Sumima ]
sbnormal with complex chromosomal abnormalities

[ Interpretation]
= EHA= Common cell ALLE MRS, Z5 ZMH ZAMHAM 5p, 89, 9, 99, 119 =2 complex chromosomal abnormalities SE0| ZHEEISISLICEH

ALL FISH ZAMHLA| ETVE/RUNKI rearrangement ::79ap ZEM| COKN2A(8p21)2| heterozyaous deletion, KMT2ACMLL) deletion0| ZHEFE|1ISLICYE i
EE?@W1mwﬁﬁmmﬁlHw&ﬂ_cwmmtmmmmﬂmiiﬁﬁﬁﬁﬂEM%HEEMIHEE,WWNHMHHhmwmmmsmmﬂm,WDMWUdemﬁégTﬁﬁ}

D—-l-._|=|
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(=727 FISH =
- =

[Referral Reason]
Common cell ALL

Zampling Date

[Hybridization probe]
17 COKNZAL9p21 3/CEPY dual color @ COKMZ&COrange )/CEF 90Green), Vvsis 20 KMTZ24 (HLL), dual color break apart @ 5 EMT2A(Green /3 KMT24 Orange ), Yvsis 30 ETVE/RUNX1 ES dual

color © ETVECGreen)/RUMEICOrange ), Ywsis 40 IGH, dual color bredk apart @ 37 IGH(Orange )/ IGHY(Green), Yysis

[Result]
nuc ishi COKNZAx1, CEPS=2 3 180/200] , (KMT24x1 3 170/200] , ETYEXZ, RUNK1x3 ) ETYE con RUMX1x1 3 180/200] (3" IGH=2,5 1GH=1,5" 1GH dim=1 33" [GH con 5" |GHx1 3" |GH con 5° 1GH

dimx1 [ 180/200]

Zcells with COKMZ4 deletion @ 90,0 & (180720070
Zcells with EMT28(HMLL) deletion @ 85.0 ¥ (1705200}
I cells with ETVEARUME rearrangement: 90,0 % ¢180/200)

[ Bumma ry]
dbniormal with COKM24 deletion, KMT2ACMLL) deletion, and ETYG/RUMH1 rearrangement

[ Interpretation]
2 == Common cell ALLE FIEHEFOF 0 Ze- SAE H A A complex chromosomal abnormalities S 20| RS SLICH

ALL FIsH AMHA ETYE/RUNKT rearrangement <= H3b EFH COKMZALOp21 32| heterozydous deletion, KMTZACHMLL) deletiond| EHEES1&LICEH )
ETYE/RUNAT rearrangement2| t012;21)2 cryptic translocation=2 24 SAH DAMHA Z200] HE D, COKMZALSPZ1 2| heterozwgous deletion, KMT2A(HLL) deletionE 24 T}

FEEte aAgUL,
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Present illness

« 2021/01/08: Induction CTx
« 2021/02/05: discharge

« He then continued consolidation chemotherapy on an outpatient
basis.

« 2021/04/24: left foot drop and gait disturbance

« 2021/05/04: his parents noticed that he didn't use his left hand
very well.

« 2021/05/29: outpatient clinic of PRM (consultation from PHO)
« 2021/06/08: EMG/NCS



Review of System

General
Cardiovascular

Respiratory system

Gastrointestinal

system

Urinary system

A 4-year-old Boy Presenting with Left Lower Extremity Weakness

Fever (-)
Chest pain (-)
Cough (-)
Rhinorrhea (-)

Anorexia (-)
Vomiting (-)
Diarrhea (-)
Dysuria (-)

Anuria (-)

Chill (-)
Orthopnea (-)
Sputum (-)
Dyspnea (-)
Nausea (-)
Constipation (-)
Abdominal pain (-)

Frequency (-)
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Physical examination

Incomplete physical examination d/t poor compliance

General appearance Not so ill looking

Head and neck

Thorax

Abdomen

Pharyngeal injection (-)
Tympanic membrane: intact

Breathing sound: clear

Heart beat: reqular

Flat and soft
Bowel sound: normoactive

Hepatomegaly (-)

Paratonsilar hypertrophy (-)
Palpable LN (-)

Substernal retraction (-)

Tenderness (-)

Splenomegaly (-)
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Physical examination

Incomplete physical examination d/t poor compliance

Motor function
Tone: normotonous on both upper extremities

Power :

Rt Lt
Shoulder F/E G/G G/G
Elbow F/E G/G G/G
Wrist F/E G/G G/G
Finger F/E G/G F/F
Hip F/E G/G G/G
Knee F/E G/G G/G
Ankle DF/PF G/G P/F

Big toe DF/PF G/G P/F
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Physical examination

Incomplete physical examination d/t poor compliance

Sensory function
Rt: Intact
Lt: Impaired (Left hand, leg, foot)

Reflex
DTR
Biceps reflex +/+  Knee reflex +/+

Pathologic reflex (-/-)
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(W)WBC (Qn)[ChemR-I],Blood 2.6 x103/uL

(A)E-neutrophil (Qn)[ChemR-I],Blood 58.8 %
(W)E-lymphocyte (Qn)[ChemR-I],Blood 14.0 %
E-ANC (Qn)[ChemR-I],Blood 1500 /ulL

Hb (Qn)[ChemR-I],Blood 11.4 g/dI
Platelet (Qn)[ChemR-I],Blood 229 x103/uL

PT(sec) (Qn)[ChemR-I],Blood 11.8 sec
aPTT (Qn)[ChemR-I],Blood 28.0 sec

(A)AST(SGOT) (Qn)[ChemR-I],Blood 57 IU/L
(A)ALT(SGPT) (Qn)[ChemR-I],Blood 59 IU/L
(a)Alkaline phosphatase (Qn)[ChemR-I],Blood 176 IU/L

Sodium (Qn)[EM],Blood 140 mmol/L
Potassium (Qn)[EM],Blood 4.5 mmol/L
Chloride (Qn)[EM],Blood 103 mmol/L

(A)CRP (Qn),Blood 0.81 mg/dL
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NCS/EMG (2021/06/08)

Motor NCS
Nerve / Sites Rec. Site | Onset Lat | B-P Amp. | P-P Amp. | Dist. | Vel.
ms mV mV cm m/s
L Median - APB
Wrist APB 5.04 1.6
Elbow APB 4.81 0.9
L Deep peroneal (Fibular) - EDB
Ankle EDB NR NR NR
Fib Head EDB NR NR NR
L Peroneal - TA
Fib head 2.83 1.6 2.2
Fib head 3.13 1.2 2.0
Knee 4.17 1.0 1.6 3] 30.8
R Peroneal - TA
Fib head 2.92 1.5 2.0
Fib head 3.08 1.7 2.2
Fib head 3.02 2.0 2.7
Fib head 2.98 1.9 2.5
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NCS/EMG (2021/06/08)

Motor NCS L Median - APB L Deep peroneal - EDB

mV 20ms 2mv 30ms

.2

| . Cog . 3 . . et 1 ke 1
[ ’ ’ | 63.4mA " 100mA

Fib Head 2

h/h{//_’_\—% Elbow 2 - 99.6mA
94.8mA . . . . . . . . .

L Deep peroneal - TA R Deep peroneal - TA

5mv 50ms Smv 50ms
| 1" 3 . . 4 . . . 5 . ) + { M é M M M M M M M |
Fib head 1 1
W\ L. . . } . . ] _]‘//,H?’\F’f . . - Fibhead 1
100mA
s . . . . ‘ . . . . . { M * M M M ‘ M M M 997mA

M . "5 . . . Knee 2
| ‘ . T oA
_'/%_\’\'\%J ‘ Fib head 2 . . . . . . . . .

\ 100mA . L4, . .5

S M A
W ‘ Knee 3 I T A oY
\ 81.2mA
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NCS/EMG (2021/06/08)
Sensory NCS

Nerve / Sites| Rec. Site |Onset Lat|Peak Lat| O-P Amp.|P-P Amp.|Dur.| Stim.
ms ms Hv Hv ms
L Median - Digit lll
Wrist Digit 11l 1.85 2.65 247 32.7]12.35|27.3mA
Wrist Digit 11l 1.92 2.63 214 33.112.15]34.0mA
L Sural - Lat Malleolus
Calf Lat Malleolus 1.21 1.69 14.2 13.111.17]133.0mA
Calf Lat Malleolus 1.23 1.75 15.4 10.9]1.17]33.0mA

L Median — Digit III

L Sural- Lat Malleolus

20uV

10ms

20pV

10ms
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NCS/EMG (2021/06/08)

Needle EMG
EMG Summary
Table

Spontaneous MUAP Recruitment | Interference
Muscle IA Fib | PSW | Fasc | CRD | Amp | Dur. | Phase | Pattern Pattern
L. Tibialis anterior | N 2+ |2+ | None | None |NL | NL [ Polys | Reduced Reduced
R. Tibialis anterior | N 2+ | 2+ None | None [NL [ NL | NL Reduced Reduced
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What is the possible diagnosis?



