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Plasma «m.mnlmmmwnﬁ nd
neoplasm comprising leukemic plasma cells, PCL miy
present at the time of initial dingnosis (primary PCL) or
evolve as o late feature of plasma cell mycloma
(secondary PCL). PCL has not been reported from
Taiwan yet, In this study, we aimed to characterize the
clinicopathological and immunophenotypic features of
PCL in Taiwan,

clinlcll futnm. Wr&htfﬂkmu stain was nsed for mln-
ing of the peripheral blood smear. We used (hree-color
flow cytometric analysis for immunophenotype of the
neoplastic plasma cells in PB. Flow cytometric results
were collected and analyzed,

T R e e —

L. We identified 14 cases including 8 cases of primary and 6 cases of secondary PCL.

2.The frequency of leukemic change was 2.5% (6/240) among patients with plasma cell myeloma during this period.

3. The 14 patients were mostly males with a M:F ratio of 6:1. The median age was 70 (range, 43-90).

4.Nearly all patients had anemia (100%; 14/14), thrombocytopenia (100%; 14/14), and impaired renal function 93%: 13/14).
S.Table 1 lists the laboratory findings of the patients.

6. Figure I depicts the representative images of the peripheral blood smears.

7.For flow cytometric immunophenotyping, the CD45 non- or dim-expressors were gated. All cases expressed surface
(13/13) and cytoplasmic (14/14) CD38, and cytoplasmic CDI138 (14/14). All cases were monotypic for light chain ex-

pression with kappa light chain restriction more common (71% or 10/14). .
8.Table 2 summarizes the immunophenotypic features. The only immunophenotypic difference between primary and 'r HHH

secondary PCL was consistent CD36 expression in the secondary cases (50% or 4/8 in primary vs. 100% or 6/6 in sec- ‘

ondary cases; p= 0.04, Chi-square). .
9.Follow-up data showed that all six patients with secondary PCL passed away in one month after leukemic change. Of

the 8 cases with primary PCL, two were alive (1 and 10 months, respectively) and the remaining 6 died of disease ””l“

within 1 month (4 patients), 4 months (1), and 8 months (1), respectively. —

Table 1. Laboratory findings of patients with PCL.
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Caseno | Age | Sex | WBCx10%ul | Hb g/dL | PLTx10%ul | PC % in PB ahbe
Absolute count
0.9

Serum Ca | Serum Cr | 2-M | LDH
mg/dL mg/dL mg/dL | IU/L

| 10.4 IgG
2 L) M 3.4 8.8 9 30 1.0 NA NA 1.9 NA NA
3 72 M 20.7 9.6 112 28 5.8 NA 8.4 5.6 NA NA
4 90 M 19.4 11.1 135 38 7.4 IgA 10.7 1.9 NA 421
5 70 M 8.1 7.2 14 96 7.8 IgG 6.3 4.3 5117 NA
6 77 F 21.7 10.6 60 36.5 7.9 NA 8.6 55 NA NA
7 83 M 51.3 10.0 32 10 5.1 NA 6.9 2.1 5000 774
8 69 M 2.6 5.7 15 38 0.9 IgA NA 1.3 7154 NA
9 43 M 7.1 11.5 35 43 3.0 IgG 7.0 1.5 NA 1138
10 64 N 5.0 10.1 79 28 1.4 IgG 7.9 2.6 30200 124
11 63 M 41.0 8.5 57 49 20.1 NA 10.6 4.3 24000 NA
12 59 M 10.2 9.3 66 42 42 IgG 1157 6.5 17500 NA
13 80 M 6.5 7.0 38 5 0.3 IgA 8.2 1.6 15184 237
14 82 F 2.5 10.1 71 8 0.2 126G 7.9 0.9 4990 NA
Abbreviations: i2-M, [i2-microglabulin; Ca, ealeium; Cr, creatinine; Hb, hemoglobing T, immunoblobulin: NA-Not available: PLT, platelets; PC: plasma cell: WBC white blood cell
Table 2. Comparison of immunophenotypic features of primary vs. secondary PCL. i L
I I I )
Primary 50% 14% 86% 100% 100% 86% 50% 100% Kappa: 6
i (n=8) (4/8) (1/7) (6/7) (8/8) (8/8) (6/7) (4/8) (71N Lambda: 2
i Secondary 50% 17% RO% 100% 100% 80% 100% 100% Kappa: 4
; (n=6) (3/6) (1/6) (4/5) (5/5) (6/6) (4/5) (6/6) (212) Lambda: 2
- Total 50% 15% 83% 100% 100% 83% 2% 100% Kappa: 10
'ﬁ (n=14) (7/14) (2/13) (10/12) (13/13) (14/14) (10/12) (10/14) (9/9) Lambda: 4
o P value =5 =5 >(.5 =0,5 =0.5 =05 0.04 =().5
Chisgiare test
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Figure 1A representative case of PCL in the pe showing neoplastic plasma cells exprossing eytoplasmic C DX, evioplas
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males with a median age of 47.5 (ra 30-75 typing shows leukemic cells express CD10, CDI9, Srif, Wit
g range, 30-75). . 9y f

and CD20 with monotypic lambda light chain ex-

3. The original nodal lymphomas were low-grad .
& R : S s pression but not CDS, CD23, or kappa light chain.

in eight cases (seven grade 1 and one grade 2)
and high-grade in 2 cases (both grade 3A).

4. Results of immunophenotyping: Expression of
CD19 (10/10, 100%), CD23 (3/8, 33%), CD10 .
(2/10, 20%) and CD43 (1/7, 14%) but not CD5 W
(0/10, 0%). In this study, we reported the clinicopathologi-

S. Among the 6 cases of CD10-posititve nodal FL cal and immunophenotypical features of FL with

with leukemic change, the leukemic cells lost leukemic change in Taiwan. We found that the fre-
CD10 in 4 cases. quency of CDI10 expression in leukemic FL was
6. Of the 165 cases of FL, CD10 was expressed in relatively low as compared to nodal FL (121/165 or
121 (73%) tumors. There was no significant dif- 73% vs. 2/10 or 10%: p <0.001, Fisher's exact test),
ference in terms of CD10 expression in cases which might be due to different epitopes for detec-
with or without leukemic change (6/10 or 60% tion in immunohistochemistry and flow cytometry.
vs. 115/155 or 74.2%; p= 0.459, Fisher exact Alternatively, loss of CD10 expression might play a
test). role in the pathogenesis of leukemic change. The
7. The patients were treated with chemotherapy. clinical course of leukemic FL could be aggressive,
Follow-up data showed that six patients were but a significant proportion of the patients ob-
alive including five who were free of disease tained complete response with chemotherapy.
| ‘ (median 51 months; range, 28-111) and one who Studies on larger number of patients are warrant-
was alive with disease (19 months). The remain- ed for a better understanding of the impact of leu- 8
i ing four patients died of disease at 5, 23, 55, 4nd Kemie change in patients with FL. ;
61 months, respectively, after leukemic change,
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How Much Sample is Enough for Complete Blood Count 7
Evaluation of the Accuracy of Complete Blood Count for
Insufficient Blood Samples

& . .
| C‘03 Department of Laboratory Medicine, Chang Gung Memorial Hospital, Chiayi,
' and Chang Gung University College of Medicine, Taiwan

Lin-Lin Pan, Chia-Hsin Shih, Chih-Yi Lee, Fang-Yi Chuan

Introduction Complete blood count (CBC) is one of  Additionally, percentage bias for most CBC indices
the most common laboratory studies in different clinical  significantly increased with decreases in sample volume
settings. It usually happens that standard blood sample (Fig. 2). Moreover, white count was particularly
volume of 3 mL cannot be obtained. This study aimed at unaffected by diminished blood sample volume, whereas
investigating the impact of diminished blood sample  hematocrit (Hct) and mean corpuscular volume (MCV)

volumes on the accuracy of CBC analysis. were vulnerable to sample volume reduction (Fig. 2).
Patients and Methods Between August 1 and A i = D e
December 31, 2010, 332 blood samples from 332 i o (Buw s

subjects from a single medical institute were divided
into nine groups according to clinical settings, including
new employees (Group 1, n=39), individuals for
physical check-up (Group 2, n=39), patients scheduled
for hospitalization (Group 3, n=30), liver transplant
patients (Group 4, n=48), patients undergoing
hemodialysis (Group 5, n=39), patients in emergency
department (Group 5, n=35), adult inpatients (Group 7,
n=40), adult outpatients (Group 8, n=34), and pediatric
outpatients (Group 9, n=28). Ten milliliters of peripheral
blood sample obtained from each subject was aliquoted
into 3, 1, 0.6, and 0.3 mL, each placed inside a
Separate collection tube containing K2
ethylenediaminetetraacetic acid (EDTA). Parameters of
CBC obtained from 1, 0.6, and 0.3 mL samples were
compared with those acquired with 3 mL sample that
sened as standards. Percentage bias for each
parameter was compared with the criteria for within-
subject biological variation (CVw).

Bias (%)

Results Significant variations, which existed among

samples from different clinical settings (Fig. 1), did not | LR

notably interfere with data interpretation from small- & e

quantity blood Sample CBC analyS’iS' {Figure 2 Changes in percentage biases of paramete[s of com.plele
blood count with decreases in blood sample volume in different clinical
settings. Dotted lines representing criteria for within-subject biological

T : D 50/ variation (CVw): WBC <10,9%, RBC <3.2%, Hb <2.8%, Het <2.8%, MCV
' <1.3%, PIt <9.1%. *p <0.05, **p <0.01, tp <0.001 within the same group

determined by p for trend.

g 40 .
gl 3 .
o 8 S Furthermore, decreases in median percentage biases
T ;E 201 with reduced sample volumes were only obserygd in
o 0 platelet count but did not significantly affect the validity of
% : . data interpretation (Fig. 3).
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Cell Yield of Cerebrospinal Fluid C

@

Using Cytospin-3 and Cytopro-7620

KOO Bon-Kyeong

Department of Laboratory Medicine,

BACKGROUND

* The cells are concentrated approximatel|
cytocentrifugation.

Even hypocellular samples with a hematocytometer cell count of

O cell/mcL can have a yield of approximately 35 cells on slide
(CLSI H56-P).

y 20-fold by

This study evaluated the nucleated cell number for cells

recovered on slide by using CYTOP|N-3 (Thermo Shandon Ltd., UK) and
cytocentrifuges to hematocytometer

CYTOPRO-7620 (Wescor Inc., USA)

Samsung Medical Center, Seoul, Korea

cell count 0-5 WBCs/mcL of hematocytometer in the cerebrospinal fluid

cell count.

slide preparation and retest criteria.

e S T

Material

148 samples of 0-5 WBCs/mcL on hematocytometer, were
cytocentrifuged by CYTOPSIN-3 and CYTOPRO-7620 instruments.

Cell count procedure

Neubauer hematocytometer. Cover glass (20x26x0.4 mm),
Calibrated autopipet, CSF 20 mcL, Duplicate counting

Differential count procedure (Fig. 1-2)

* CYTOSPIN-3 ; 250 mcL in cytofunnel/filter card/cytoclip
* CYTOPRO-7620 ;: 200 mcL in cytofunnel/cytopad
* Cytocentrifugation : 700 rem/ 5 min

Fig 1. Cytopsin-3 eylocentriguge (left) Cytopro-7620

Fig 2. Cytopsin-3 sample chambaer (left)

wcantriguge (right) cytopro-7620 sample chamber (right)
tvtocantniouae (rie

Cytoslide preparation (Fig. 3)

* CYTOSPIN-3 : 6 mm round cir¢le

* CYTOPRO-7620 ; 7 mm round circle

* Wright Stain ; Methanol 5 sec, Wright 5 min. Mixture (Wright 1 +
8 min 30 sec, PBS 15 sec, Tap water 5 sec, Dry 3 min

+ Coll count & Differential count observation : 200X 400X

« Cell yviald ; 100X, 200X

Fig | |
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Next, this study aimed to examine whether the cell yield was useful for

PBS 4)

(Table 1
Table 1. Ex

ell Count

* Cell yield by CYTOSPIN-3

The nucleated cell number for cell
the 22 samples of 0 WBC/mcL, and 4-
WBC/mcL. It was observed that the n
recovered on slide was 16-100 cells i
and more than 100 cells in the 15§

0-5 WBCs/mcL
on hematocytometer
(n=75)

L Snusungg

SAMSUNG MEDICAL CENTER

S recovered on slide was 0-40 cells in
95 cells in the 18 samples of 1
ucleated cell number for cells

n the 20 samples of 2 WBCs/mcL,

amples of 3-5 WBCs/mcL. respectively
).

pected cell yield by Cytospin-3 cytocentrifuge

Nucleated cell number for cells recovered on slide (cells)

Lower

Median Upper
Value

Range Value Value

0 WBC/mcL (n=22) 0-40 0 7 40
1 WBC/mcL (n=18) 4-95 4 53 95
2 WBCs/mcL (n=20) 16-100 16 63 100
3-5 WBCs/mcL (n=15) 2100 2100 = -
Abbreviation: WBC, white blood cell.

* Cell yield by CYTOPRO-7620

The nucleated cell number for cells recovered on slide was 0-23 cells in
the 22 samples of 0 WBC/mcL, and 3-44 cells in the 13 samples of 1
WBC/mcL. It was observed that the nucleated cell number for cells
recovered on slide was 13-100 cells in the 24 samples of 2 WBCs/mcL,

and more
(Table 2).

than 100 cells in the 14 samples of 3-5 WBCs/mcL, respectively

Table 2. Expected cell yield by Cytopro-7620 cytocentrifuge

0-5 WBCs/mcL
on hematocytometer
(n=73)

Nucleated cell number for cells recovered on slide (cells)

Lower Median

U
LEDTT eR

Value Value Value
0 WBC/mcL (n=22) 0-23 0 1 36
1 WBC/mcL (n=13) 3-44 3 24 44
2 WBCs/mcL (n=24) 13-100 13 55 100
3-56 WBCs/mcL (n=14) 2100 2100

Abbreviation:

See Table 1

* In addition, extremely normal lymphocyte, monocyte and
polymorphonuclear neutrophil were observed in the 143 samples of 0-5
WBCs/mcL. Macrophage and eosinophil were also rarely observed (Fig. 4).

i

-

Fig 4. Cyvtocentrifuge slide prepared from a cerelrasninal
® fuld (3 WBGs cell count run for 5 min at 700 rpm, 2100
L WHCE call vield. norma YMpBOOYtes and monocytes
Wright stam, 200X
- ]

.
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- was 20 celle Which
* The nucleated cell number for cells recovered on shide was 20 cells, Whi

v Mg
were regarded as 1 WBC/mel in body fluid cell count However, In this

sludy. we n

s N
A0 tn
1ade alterations 1o repor nudilaated call e pt‘.[,i\_]t as \

. % e 2ing the cell
vithout prepanng the cytocentrifuged shde at 0 WBC/mcel by U @ he
Wi { i IR 17y W
x 1K \ 5 % l -‘!H.i LK ll"‘.‘h’i'
; : 1 batween the value of 0-5 WRCa/n CL &
. npanson ety
viend i fa cor
cell numbet fowr cella recoverad on 8 e
s AA vo slide compared with WBG number, and repeated the
4] (AT f L] .
i 4 fe when sufficient WBCs were not ohsarved in
. 1 Y
breparabion w
i slainad ]
st 3o W
- - - - et Lok Mt 1997 8 TER M0
p— - r s - LA 5 " e404n
- - Ld

ean pltee
ik factor
events; Sue
myocardil
it s increase
s theumato
including
Mediterranea
investigated |
Dlatelet refate
WPV s assoo
Outcome,

Noma ey
Dty Magy
ey,

g
Ut
refefen[:e im@

Mangy

Arety



b E
Hematology

platelet mass index

Su-Mei Lin?,
‘Departmel

Reference intervals of mean platelet volume and

in neonate from Taiwan

Yu-Hsuan Chien?

it of Pathology and Laboratory Medicine, 'Department of

Pediatrics, Shin Kong Wu Ho-Su Memorial Hospital, Taipei, Taiwan?

Introduction

Mean platelet volume (MPV) is an important
risk factor for predicting cardiovascular
events, such as stroke and acute
myocardial infarction, in adults. In addition,
it is increased in diabetes, obesity, as well
as rheumatologic and systemic diseases,
including psoriasis and familial
Mediterranean fever. MPV has also been
investigated in some of the patients with
platelet related disorders, and maternal
MPV is associated with an adverse neonatal
outcome.

Normal reference intervals of MPV and
platelet mass index (PMI) show variation
from region to region and between different
ethnic groups. This descriptive cross-
sectional study aimed at establishing the
reference intervals of MPV and PMI for
preterm and term infants from Taiwan.

Materials and Methods

The study was conducted at our hospital
from May 2015 to February 2016. We
collected 205 neonates on post-natal day 1. A
0.5-mL blood sample was collected in the
tube containing K,EDTA as an anticoagulant.
Complete blood count including MPV was
performed by Sysmex XE-5000 analyzer
within 120 minutes after venipuncture.
Preterm group (gestational age (GA) <
weeks, n=81) and term group (GA > 37 weeks,
n=124) were divided. We collected the
demographic data, including GA, birth body
weight (BBW), and platelet count, as well as
analyzed the MPV and PMI| between two
groups.

Table 1, The comparision of term and preterm about MPV and PMI
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Results

The GA was 38.6 + 1.1 weeks in term
group and 33.4 + 2.8 weeks in preterm
group. The BBW was 3053.7 + 439.5 gm
in term group and 2112.8 + 579.5 gm in
preterm group. The platelet count was
249 * 51 x 10%L in term group and 244 +
65 x 10°%L in preterm group. The
Reference intervals of MPV and PMI in
newborn are 9.8 £ 0.6 fL and 2474.7 +
524.4, respectively. There is a
significant higher MPV in preterm group
than that in term group (10.0 £ 0.6 fL and
* 0.6 fL, respectively, p = 0.002).
However, there is no significant
difference in PMI (2425.7 + 477.8 and
2471.6 £ 552.9, respectively) (Table 1).

Discussion

Analysis of MPV and PMI is a simple and
really available laboratory test. Recently,
there are substantial studies discussing
the associations between MPV and
neonatal morbidity, as well as between
PMI and neonatal morbidity. However,
there are no reference intervals of MPV
and PMI defined for Taiwan neonates. The
study is the first report of the reference
intervals. We expect that we could figure
out the correlations of MPV and PMI with
neonatal morbidity, such as sepsis and
hemodynamically  significant patent
ductus arteriosus, in the near future.

Conclusion

Our results provide the reference intervals
for MPV and PMI of newborns in Taiwan.
There is a higher MPV in preterm than that in
term group. Nevertheless, no difference is
observed on PMI between two groups.
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' Background : Recently the diagnosis of hematologic diseases could be made
| - & with pei"ipheral blood due to cytogenetic chromosome analysis, immuno his-
. tochemistry, flow cytometry, FISH and development of molecular diagnostic
; test. But bone marrow examination is still compulsory for definite diagnosis
E._ X of hematological diseases such as hematologic cancer and myeloprolif-
' ] i erative neoplasms. Many medical institutions conduct bone marrow exam-
'[ ; ination with medical technologists jointly, who must judge the appropriate
s ness of bone marrow specimen harvested by doctors. Therefore, this study
182 is to suggest for high quality bone marrow smear slide making methods,
3 such as touch print and cytospin slide in cases of failed or clot of bone marrow
-] | aspiration.

1

' Materials and methods : This study made success cases of bonemarrow
" | biopsy in the adult patients having bone marrow examinationat hemato-
oncology of C university hospital in Korea and bone marrow was harvested at

the posterior superior iliac crest and used Jamshidi needle. Biopsy specimens
touch print was made, and it was put in formalin solution of 10%, sent to
the Department of Pathology, prepared with paraffin section and then
estimation with Wright staining slide. When bone marrow aspiration
specimen was coagulated and biopsy specimen was not suitable, we made
cytospin slide using cytospin centrifuge and implemented Wright stain of

the slide

Results : In case that bone marrow aspiration was failed, we implemented
Wright stain of a well made touch print, and as a result of observation on
microscope, we could be possible bone marrow cell differential count a.nd
estimation of cell morphology. When we did not have bone marrow aspiration
specimen due to dry tap etc. in case of bone marrow aspiration, we made
paraffin block using bone marrow biopsy specimen, and implemented
Wright stain using the paraffin section. As a result of estimation of cell
morphology using microscope, we accomplished effectively bone mgrrow
cell differential count and estimation of cell morphology and cellularity. %.\5
3 result that we calculated bone marrow cell differential count of cytospin
slid that Wright stain was completed using MIcroscope, the effective bone
marrow cell differential count and estimation of cell morphology and for

diagnosis, and report of the result was succeeded.

e TORIE P gl b B B
. P ) ?' .’:- ‘: -f(\“‘ ,*."

. . :.. L Ak (%q{'i"‘“m@?%%"‘:‘r ‘,i .,1"\.‘» g '- -
} o 8 o

J._.. - ", o

o oty R St 0t
. - L] -, ,:‘;‘ \ 31-' Tl'i,% P ‘ ]

{ f b4 - h s / ' -;k'f .f-"&. Y :

| ’ - ‘tfb'-.*l 4

TP Wright stain Biopsy Wright stain Cytospin slid WS

Fouch print

ss of Biomedical [ aboratory Science
her 4 (Sun.) , 2010
JAPAN

IFBLS, The 32nd World Congress
August 31 (Wed.) - Septem

Kobe ."nlw*mm'mma' Conference Cenier,

‘M

Production of High Quality Specimen for Hematologic ™

| e«




R
; 3 s B

ne Expression in Cases
ematology " diviihutd -

ling automated ESR analyser :i
‘ol procedure by retained pati

pi-Chih
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Materials and methods : In this study, we sought to determine whether

L

| the expression of MPO-1 and MPO-2 is related to prognosis in patients with
chronic myelogenous leukemia (CML). Expression patterns were tested in
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oo [l Results : The expression of MPO-1 and MPO-2 in the leukemic group was

{  more variable than in the normal group (p<0.000) but was similar to that
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Conclusion : The detection of this abnormal MPO isozyme on electro-
phoresis could be a useful indicator of CML. Further studies are needed
to determine the sensitivity and specificity of this finding and whether it
is a potentially acceptable clinical criterion for the diagnosis of CML. In
addition, concurrent studies are in order to understand the molecular
biology of this abnormal MPO isozyme.
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ABSTRACT |

Plants used in traditional i |
§ Ul . al medicine provide an interesti A 1
development of new drugs. Gliricidia su;‘num ('nmlm::ll; tl:::lt:\l:\‘f\ '”“é I:“” e l”I"-‘NIﬂUH!tl b PC 0
. b | ' . . ‘ 1 as Kakawate or Madre de Cacao is
the management of coagulation disorders in traditional medical practice | | t-dt'-(‘]('m s Ut-Ilimd ve
— conducted yet to date that proves its hemostatic potenti l. This slu‘(lyiin' | Il:‘ tmil Il “*}:‘-’ el study
‘ swrh bt i 0 *mostatic potential. vestigated the emaostatic e
——— 1k :»;Ct:‘e::'t ;ﬂ (.‘hl‘ru.ldm sepium, Trunk extracts of Gliricidia sepium were obtained through sc L:ml-tzji(n('”e(:t ol
= it : T]N Lgr||ts.he‘l‘nuslaug .pult‘nll.ll in citrated plasma through Prothrombin Time iP‘T)' ’Act?vgzoge? arud|
lrxrt_:n Hop ;jstln Time (APTT) and Clotting Time (CT) using standard methods. Phyt_uchemi(fal screen?n 0«';"313
dl_‘llj )efctlija;t revealed the presence of sterols, alkaloids, saponins, and glycosides. The trunk extract s nﬁ"icantle
qtt:(:;a?:eil ;)tz rhT :nt:i APTT (p<0.0{5) with an insignificant increase in the CT (p<0.05) Results of %he recen);
: indicated that there were significant differences on each concentrati ed s
. _ nees . .oncentration of treated samples in the P
S e _ :SPTT (;fvhen compared to the normal control. This was also observed when treated per cgncentrationTo?:
: T — w— }?se- ependent manner. The 4% concentration of trunk extract optimally decreased the PT (p=0 0003) while
e the 5.46‘?6 concentration of trunk extract optimally decreased the APTT (p=0.0007). This.implies the
emostatic property of the trunk extract of Gliricidia sepium as well as its potential use and suitability for further
development of the plant extract as a hemostatic agent.
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sensitivity and specificit
for sample collections.

K
1
2

platelet
Platelet-derived microparticle (PDMP) has a strong influence on the

blood clot formation and inflammatory, however, measuring methods
have not been established and mechanism of clot formation have not
been clarified (Figurel). We conducted a fundamental examination of
an assay by ELISA using various platelet-related antibodies to
determine activated-PDMP (aPDMP). Additionally, we explored the
relationship between various diseases under treatment and values of

‘ aPDMP in healthy volunteers and patients under optimal blood

. sampling and measuring conditions.

& Materials and Method

Qcalibration curve: Platelet rich plasmas (PRP) were prepared from
healthy volunteers’ citrated plasma. The platelet count of PRP was
' adjusted to 200,000/ul. Adjusted PRP were stimulated with 100uM _
| | ADP at 37°C for 10 minutes, and sonicated to define aPDMP to obtain
' calibration curve. . ‘
' OBlood sampling ; We collected blood with 21G type needles into

L2

] - »
Adhesionto *
vascular
endothelium 4 *

anticoagulant, 17 on drugs for ischemic heart disease, 8 on diuretic, 26 |0.50

At
stimulation
Y s

Y Expression of !
P-selectin

e ——— %

Platelet thrombosis

latelet derived microparticle
other cell-derived MPs

Table 1. Evaluation of combinati
antibody and secondary

Figure1. Activated
(aPDMP) an

tivation by

L)
" n o«
L ¥ -
» w

——

"
»
» W il

different makers (Figure 6).

When the aPDMP values of healthy volunteers and patients were me
were lower than those of healthy
anticoagulant and antiplatelet agents and their aPDMP values were decrea
Multi-regression analysis of aPDMP values In patients showed that the
drugs for ischemic heart disease, and on diuretic were
significantly Increased (Table 3).

m

i c—————— A — —_—

ILis suggested that patients with heart fallure produce significantly large amount of aPDMP or amount
ight not be appropriate. Further research with larger number of patients will be required in the future

asured under the optimal canditions, the aPDMP values of patients
volunteers, It s suggested that majority of these patients are under treatment using one or more
reased compared to those of healthy subjects.
aPDMP values in patients with
significantly decreased, while those in patients

with heart fallure were

i

aneurysm, on anticoagulant, on

and types of treatment agents

azuki Shitamoto Y, Kozue Okano, PhD 1, Minako Araki?, Kaori Nakano ¥
Faculty of Health Sciences, Yamaguchi U.niversrl;y_Gradua@c! School of Medicl
Onoda Red Cross Hospital , 3)Yamaguchl University Hospital
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Development of an assay for activated platelet-derived microparticles by ELISA
Fundamental examination for combinations of platelet-related antibodies with
y, reaction and conservation conditions, and instruments

ne,

ons of primary
antibody

evaluate
' two vacuum collection tubes (1.8mL *NIPRO) where citric acid was ' bl e oy
added, and only the second blood tubes were employed. Blood Primary antibody | Secondary antibody a'gt"ig{;*:v li?;ﬂ ‘tion
' samples were centrifuged at 1200g for 10 minutes to extract { | _ ‘ (difference
| supernatant. . i VWE X 1000 X500, | X
- OTo confirm combination of various platelet-related antibodies for | AnneXinV. |y 7500| GpIb/Ma | %5000 |rabbit| % 1000
aPDMP: We used anti-vWF (DAKO) /anti-GP Il b/IIl /anti-AnnexinV monoclonal (CD41/CD61) X 10000 X 5000 X X
(Miltenyi Biotec) antibodies for solid phases, and anti-GPlb : | ! | e oo
(DAKOPATTS) /anti-CD40(CALTAG LABORATORIES) /anti-CD36 | (GPIb(CD42bc) © ©
(IMMUNOTECH) antibodies for detectors and examined their . o R
sensitivity and specificity. 9 g Polyclonal X 1000/ cpao %5000 MOYSE x 1000 x X
ORequirement study: Reaction temperatures were 4°C to 37°C and | Polyclona TP8O(CDUA1) T
reaction times were one hour to overnight. Specificity was confirmed , he o
by the reactivity not only with platelet specimen but also with red - — gl
blood cells and neutrophils. GPIb(CD42bc) S0 @) x
OTo clarify the optimal blood collecting device: 1) blood collection D36 X 5000 O =
needle for vacuum tube (TERUMO), 2) flashback blood collection Von CDa0 | X 10000 O &
needle for vacuum tube (TERUMO), and 3) needle for syringe type | Willebrand | x 1000/ TP80(CDu41) mouse| X 1000 =" !
(NIPRO), and compared the aPDMP valu?:ls. In addition, we compared Factor(vWF) ' : !
four kinds of vacuum blood collection tubes . ;
A(1.8mL,neotube, NIPRO,B(2.7mL,BDVacutainar,Becton, Dicknson),C(1.8 AnnexinV Mb| X 5000 x x
mL,Innsepac I, SEKISUI),D(2.7mLVENOJECT I ,TERUMO) which were | . |
commercially available and were by different makers. _ | GPIb(CD42bc)| %
OTo investigate the relationship between disease treatment and | GPI b/Ila | S =
aPDMP values: we measured aPDMP values of a total of 12 healthy .{‘“‘elgfgg?lﬂ; X1000  CD36 | x5000 mouse X500 | X | A
volunteers (Age: 22 female)and 121 patients (Age: 76=11.2, male: [co4 ) AnnexinV Mb X
female=61: 60) with overlap diseases (4 with aneurysm, 75 on !

on drugs for health failure, and others). 0.40 - 30y~ 11668In(x) + 36,439
| .30 -®-aPDMP =25 R*=0:9787
Table 2 5010 - w562 cell & ° :
Within—run reproducibility 0.15 50.00 - : Feutonhic .t:
and daily precision =20.10 i i
M ] _|_ am 4 3 gom 0.20 -erythrocyte 0
Within-run Daily precision | §*“ X1 X5 X10 X100
. ~@-freezi 0.0 0,1 10°
reproducibility Il_[NiS)_ gl g bl ] Shitiessiic absorbance i
MO e ([ RS =drchilled Figure 3. Specificity and linearity for  Figure 4. Standard curve :
High 8D 0.0427 | —— =59 | aPDMP and other cell-derived MPs i
l*;ﬂ):‘:ﬁ 346323 (=52_2dep || 000 01236 (Day) Table 3. Multiple regression analysis -
Mi - suSsa ) : = = : )
Factor N aPDMP stdp P j
(N=10)SD  0.0093 | CV(%) 12.6 | : . Fact LN | _ Sta
o 112 REEa L e of Hesithyvolurteer 12 10538
Low mean 00729 | Patient 1121 13.03+7.31 \\ b
ihE10y3-__0:0092 i Sex 121 —  [0.0384 0.7031 [
W - — i !

Q) 125 e Age 1217 To.o151 08755 | [
« nFB:non 350 8 Aneurysm 4 5904230 -0.3238 0.0005 |
o Flashiback— = 200 I o | Anticoagulant | 75 11.61+6.69 -0.3301| 0.0005 | !

& FB: Flashback p 5 I g |' Z '
1% 58C: Syringe a2 ! A2 Coronary heart kq
N & 106 I 2 disease medicine | 17 | 9.24+5.78 -0.3021 0.0016
%” Iblood collection g IE | only
5.0 | H | } !
&1 F———/ B g Heart failure 26 | 12.80+7.95 03501 0.0035 |
B —— G gooc o 2 Diuretic 8 | 947+373 -02529 00214 |
| j @ | e v I~
. nﬂ; i e ~oad colaction vessel ?ﬂ Atrial fibrillation = 49 11.14+5.74 > ‘“x\_\ N.S LA
Figure 5. Influence of the  Figure 6. Differences | Diabetes mellitus | 24 13.93+9.30 N.S L
blood collection needles in blood collection tubes & _ —— ’H
S Hyperlipidemia | 12 13.91+1027 N
Result and Discussion Arrhythmia 14 | 14.00+895 NS
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Background

Chediak-Higashi Syndrome (CHS) is
b disorder that arises from a mutation of a ly:
protein, which leads to a decrease in phag
exhibit hypopigmentation of the skin. eyes, ;
This disease damages immune system cel
fight off invaders such as viruses and bacter
with Chediak-Higashi Syndrome have repeat
ol starting in infancy or early childhood. These

serious or life-threatening.
gy

&se Presentationj

A 9-year-old female came to our
hospital because of repeat fever. In the
past. this patient also had history of
regular  visit  the dermatologist
because the skin spot lesions. When
physical examination. she had pale

Figrue |
face and her height is lower than other
same age children and seems like a
little sluggish in speech(Figure 1), . -
=
When analysis the CBC and NGNS
differential count. we found there are hd’.‘
some  giant pink granules in e
neutrophils and lymphocytes ;&%".
cytoplasm. Combining her clinical re G:i
symptoms  and discussing  with B8 ’aq
clinicians  and pathologist, we & ‘°
concluded  these granules  gre Rl
Chediak-Higashi anomaly  (Figure P T
2,3.4). j
lhese granules are specitic found
i CHS patient’s while blood cell
cyvtoplasm. With the careful
surverllance by the clinical laboratory
scientist,  found  the characteristic

white cells mclusions and

with climicians,
right

discussion
the patient had the
tme of diagnosis

and proper
management,
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The Effect of Specimen Hemolysis

‘ PC-1 1 on PT and APTT test
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There is no statistically significant differences between hemolysis or
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\ Case Report: A 9-year-old girl with
PC'1 2 Chediak-Higashi Syndrome

| WL Ak
He'-natology Pl Tn G BORBIEAL Dbibin Ta i Medioal Fobaion,

Chen Shuo-Hao! | Chen Mei-Zhi | Lin Yung-Shin | Wan Hsiang-Lin

o faipei Ten Chi Hospiral, Budidhist Tew Chil Medicine Foundation, Department of Laboratory Medicine, Now Tapet Clty Tadwan

Background

Chediak-Higashi Syndrome (CHS) is a rare autosomal recessive
disorder that arises from a mutation of a lysosomal trafficking regulator
protein, which leads to a decrease in phagocytosis. Patients with CHS
exhibit hypopigmentation of the skin, eyes, and hair.

‘ This disease damages immune system cells, leaving them less able to
fight off invaders such as viruses and bacteria. As a result, most people
with Chediak-Higashi Syndrome have repeated and persistent infections

‘ starting in infancy or early childhood. These infections tend to be very

' serious or life-threatening.

Ease Presentatior'!’

A 9-year-old female came to our
hospital because of repeat fever. In the
past, this patient also had history of
regular  visit the dermatologist
because the skin spot lesions. When
thSical examination, she had pale Figrue | hypopigmentation of the skin
face and her height is lower than other
same age children and seems like a

' little sluggish in speech(Figure 1). k ﬂmw; 1:; ",' 7 ;E._‘d
When analysis the CBC and hzﬁ.o,'o%ﬂtg 0% :'._.;}Gf'

& differential count, we found there are # d’o“'@ 'gq_o;g,;:ﬂ ‘: " @
some giant pink granules in ;onQ:a.g,‘;) fi- %0 0 “o
neutrophils and lymphocytes 88 Qqﬂa.f;,' Jcea‘ a':,
cytoplasm. Combining her clinical 8 Qos og ¢, o L

symptoms and  discussing  with 3" oo o oq 30
clinicians and  pathologist, we O 30\ “%
concluded  these  granules —are .05 400x

Chediak-Higashi anomaly (Figure

2,3.4).

These granules are specific found
in CHS patient’s while blood cell
cytoplasm. With the  careful
surveillance by the clinical laboratory
scientist, found the characteristic
white cells inclusions and discussion
with clinicians, the patient had the
right time of diagnosis and proper

management,
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LOW CYTOMETRIC LYMPHOCYTE

SCREENING WITH 14 ANTIBODIES
N 10 COLOURS

¢ iiitta Kemppi and Arja Alkula, Fimlab Laboratories,
i [@mpere, Finland
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The Effect of Specimen Hemolysis
on PT and APTT test

Chen Shuo-Hao | Wan Hsiang-Lin

Chen Mei-Chih | Lin Yung-Shin |

yund

he licht of laboratory guideline, we reject PT and APTT samples
it appears hemolysis. But in our laboratory, we found there are no
s differences between hemolysis or non-hemolysis sample had

ed on final data.

yds

otal of 159 patient samples with hemolysis and non- hemolysis were
ted from the clinic laboratory. These samples tested PT, APTT or P
APTT by clinicians’ order. The hemolysis samples tested plasma
olobin level to identify the degree of hemolysis.
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no statistically significant differences between hemolysis or
nol amples in PT test (r2=0.972, p~0 01 Figure 1), but a little
rences in APTT test (r2=0.8544, p~0.01 )(Figure 2). According to the
ouideline on test correlation limits, only one PT sample out ol
rrelation limit (0.6%)(Figure 3). but there are 15 APTT samples
it (9 4% Figure 4y, There 1s no evidence show the relation
B r on and the deg of hemolysis(Figure 5.6)
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Research and development of portable device for hemoglobin concentration test

Ihe test performance for the Point of Care Testing -
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lites in acute myeloid leukemia (AML) Ivpically

XTARUNX T 1eartangament shows balanced lranslocation between
‘!i chromosomaes Hand 21, [his case report I8 aboul variant forms ol
fransiocation caused by cryptic insertion of £
1ese forms ol translocation are hardly detectable by
conventional cytogenatic studies. Fluorescenca in situ Rybridization (FISH)

everse (ranscriptase polymerase chain reaction (RT-PCR) foc hrilaques are

Case Report . « *a

Discrepancy between conventional cytooerneM
analysis and FISH signals for FUNX1/RUNXTT 1

Myoung Hee Ham', Seok Young Hong', Jung A Kim? , Dong Soon Leal?;

Dapantment ol Labarataory Medicing, Seoul National Linl varsity Colloge ol Madicin
waoul, Hepublic ol Kotes .-
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Jor(21)ins(21:8 1
STl vt der(Z1)ins(21:8) Fig 3. Metaphase FISH using
RUNX1/RUNX1TA
dual-color dual fusion probe
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INXT T (BAR2) gene on /TN,
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e I f e Fig 4. Inverted-DAPI and
e 1 ihis system s following g : oy : merged color of Fig 3.
b Ntinsmathy imsovtr e whd hioad s sluies P = .
& = Bertvare prio snd raming ot P \ nccunsary and ! A 47 year old woman referred to our hospital was diagnosed with AMI o
: e based on merphologic, cytochemical, and immunophenotypic firidi ] -
. A Honvafing | bone marrow studies. Peripheral blood counts were: hemaoglobin 9.7 a/dL.
System conﬁgurnlion ./ alo] arrow studies. Peripheral blood counts were ogalok a/c
The prrtalile deviee was con wistor wnit, LED wsit, o date Vger I platelets 32> 10%/uL, and leukocytes 9.0/ul with 8% myelocytes, 26%
vEUSE DALY \ leveloped by “S1-LabVIiEW
i il neutrephils; 20% lymphocytes, 8% monocytes, 1% eosinophils, and 47%
Ssvstomn eonfiguration Syafomn Block Diagram s q
Hirschunt som Fangertiy immaiure cells. Bone marrow was hypercellular marrow(71~80%), blast
[ / cells counted.Up to 43.5% and were strongly positive for peroxidase and ’ : l x 3 l . ' . l
nonspecific esterase reaction. negative for P.A.S. The blast cells i '
—
expressed CD13, CD19, CD33, CD34, CD56, Cyt CD79a, Cyt laM. CO117 u
. - ' s aid IPIRIEY
et and MPO. Conventional cytogenetic analysis revealed 45.% - " ' . ‘ ‘ ‘! ‘ ‘
e s Eeral e | L ; =% 5. K ing on
Hesul K1181/46,xX[2]. But, interphase fluorescence in situ hybridization (F ::r:gertedagz;y:ca?e
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T Pratafype svsiems M flngrto " i " P i »
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1
i chromesome 8. Additionally, AUNXT/RUNXITT rearrangement was RUNXT/BUNXTTT. The final karyotype was 45, X, —X.ish
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e Figg 1. G-banded karyotype of BM
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common additional cytogenetic aberration In

AML witn FUNXI/RUNXTT L.

Discussion

We experienced the crvplic rearrangement that is hardly detected
by conventional cytogenetic analysis. Molecular genelic sludies
such as FISH or RT-PCR is very useful ool te detect the masked

type of cryplic lranslocation.
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Iymphoprolifecations in: Faiwan

Yung=lung tung and Yeén=Chuan kHsieh

Department ot Pathologys ChisViei Medical Ceénters Tainan, Taiwan

Malignant lymphoma is a clonal proliferation of a malignantly transformed lymphoeyte of B-cell, T-cell, or natural
Killer (NK) cell. The clonal nature of lymphoma cells can be elucidated by B-cell immunoglobulin gene or T-cell reeeptor
oene rearrangement study. Distinguishing malignant lymphoma from a reactive process is sometimes a big challenge
and this is the major reason that molecular diagnostic assays for clonality have become inereasingly important and
popular in the clinical diagnostic laboratories. These assays are performed to determine the clonality of suspected
lymphoproliferations. In our previous study we have successfully used polymerase chain reaction (PCR) method and
conventional primers to detect the clonal gene rearrangements of immunoglobulin heavy chain gene (IGH) and T-cell
receptor y chain gene (TCRG) for B-cell and T-cell clonality, respectively. A big study from 45 top European
laboratories led to the launch of BIOMED-2 multiplex primers in 2003,

We retrospectively searched for T-cell lymphoma in our institute from 2001 to 2015 and identified 40 cases.

- i' PCR-based analysis was performed on all samples from peripheral blood (PB) or bone marrow (BM) aspirate and
I , -’ p:l|".li’t"m—cnllwdtlcd tissues.
o ‘ PD-18
s’ - ¢ V_-?_ We compared the conventional and BIOMED-2 primers and found that the latter was more sensitive. The most
T = = officient and cost-effective way to detect clonal TCR gene rearrangement (TCR-GR) was using the in-house TCRG

l - primers as the initial step. The polyclonal cases would be subject to the two BIOMED-2 TCRG reactions. With this
strategy, 62.5% of T-lineage neoplasms in this study were clonal at the initial screening and an additional 27.5% would
be clonal by the two BIOMED-2 TCRG reactions. By combining these four reactions we could detect clonal TCR-GR in
90% cases, higher than either in-house TCRG alone or all six BIOMED-2 TCR reactions alone.

T -

Case Case Case

Bone marrow aspiration shows numerous
abnormal lymphocytes w ith irregular

nuclear contous
L—__ i et TR

Figure | Representative images form polyacrylamide gel electrophoresis of the PCR Figure 2
products

‘ " ac sine | B imi C . 1 B . seular testing, I.'In"ﬂl“\ h’ll“l\ for
DRENO TR factorsine Il"""“ I“"” d Nll[l(”lill I]L'il“h hl.‘i"l”:lll('t' coverage ol “N}‘tl.lll.ll testl 4 ] h

j L et g “y gy o : . " b v MU N p We have pre .in" il ll.'t'll the
I_\ Ili!lllijlll oliferations was I.IIt-I_\ per l‘)l'll‘l'll for routine lh:l}_’,[lllSIH in IJII“ an lllllll Illl‘n“_\‘ Lk have | V S b

same inhouse
: s for ' : TeRLCR in T8% of cases. From our case
FCRG primers for a smaller series of T-cell lymphomas and detected clonal TCR- ‘R in 75% of cases. From our case

series, the combined use of two in-house TCRC
tubes and two BIOMED-2 TCRG tubes. that is. the four-tube strafegy, will detect 2 clonal TCR gene I‘r'.ll'l’:lllig_!i‘llll‘lil
in 90% of cases with a confirmed diagnosis of T-cell neoplasm with adequate DNA guality. Performing other
BIOMED-2 reactions is
needed only for the remaining of cases, of which 3% are likely to show a clonal ICRB and/or TCRD gene
rearrangement. Such an overall level of T-cell clonality detection rafe Compares well with the 94% detection YRe

repor ted in the Tollow up study
| C1)-2 assays
¢ llliit'l'lt‘lldt'lll _'\llllllt'k using BIOMI 1)-2 assay

of the BIOMED-2 group and the 93.96% detection rate l't'pnrh'd inth
g0 of false negative results

combined with laboratory 1||-\r|u|n-tl assnys on fresh-lrozen materials. Thus, “I‘I"““”““"'.‘ |
pative results are unclear.

are expected in Teeell malignancies with adequate DNA quality. The causes for the false ne i
¢ arrangement o
Incomplete coverage of the rears anged TOR gene segments by the primers designed o1 unusual rearrangen

POENES Iy b a Factor
ising in-house ICRG primers

and RIOMED-2 T R,

Intively low cost. \s

In summuary, we found Trom this |1-_||_-.||,\| stindy that PCR based clonality assossment
in-house

was an adjunet to the BIONE 1.2 protocols for detecting T RGR. By combining the

reactions with o total of Tour tubes, we conld ae hieve @ relatively hll.[l‘ detection rate '1,“""] al o e y :
: ; i i S, WwWe
¢ than the commercial RIOMED-2 Ki

1 h " .
in-house primers eould be custom made and gre much cheape
lonality assessment

concluded that this four-tube strategy was cost-effective and officient for T¢ R
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Ethnic Difference of Chromosomé
Aberrations and Genetie-Mutations in
Chronic Lymphocytic Leukemia

1, Bunghbin
oonok Kim!, Jung-Ah Kim', Byungjin Hwang’, 81 Naa Park’, Sunghoon Huh’, Kyongok Im?*, U
.Chol", Hye \ft'mn c“hunu', Jo;:nvunu Huh®, Eul-Ju Seo®, Ja-Hwan Lee’, Duhes Bang’ , Dong Soon Laa'?

\ Boratory Medicing, Seoul National Universit Haspltal; Seoul, Koran , 'Department of Chamistry, Yonsal Universily,
Dop;;l;:::n':ﬂurt’::l lcnmmvnn“rth Inatitute, Seoul National nnlnﬂllv Colleye of Madicine, Seoul, Kaores, ‘nchalor of Sclence,
A niversity of British Columbla, Vancouvar, Canada, *Department of Pathology, Asan Madieal Canter, Univeraity of Ulsan Callage of
_Medisine, Seoul, Korea, *Departiment of Laboratory Medicing, Asan Medieal Cantar, Univarsity of Ulsan CollegeolMediping, Seoul,
Korea, 'Dapartment of Internal Madicine, Asan Madieal Cantar, Univarsity of Ulsan Collage of Madicine, Seoul, Kores

Tablis 2 Incidence (%) of chromosomeal abrotrralitiets i patisnts with CA | (pravious nnidd

presont dudiog)

Introduction

Ghronic lymphocytic leukemia (CLL) |s considerad as typlcal malignancy with

athnlc difference, which is one

while extramely rare in Aslan countries| 2] To investigate whether

s of the common leukemia in wastarn countries,

chromosome aberration and genetic mutali of Korean CLL patients is

different from that of Caucasian, we performed conventional cytogenetic test,

fluorescent In situ hybridization (FISH) and target capture sequencing for 87

hematologic malignancy related genes using custom designed capture panel sy " o

Materials and Methods

Targeted sequencing
Targeted exome-sequencing analysis revealed 76 substitutions and

Study Population
A total of 71 patients diagnosed with CLL/SLL between September 2001 and

October 2013 at Seoul National University Hospital (SNUH, n=58) and Asan
Medical Center (n=13) were enrolled. All of the patients were Korean.

insertion/deletions. The most common recurrent mutation (>5% frequency)
was ATM (20.8%), followed by TP53 (14.6%), SF3B1(10.4%), KLHLE (8.3%),
and BCOR (6.25%). The ATM ,,, KLHL6 ,,,,and BCOR ,,, were more
frequent in Korean notably and the A7M mutation exhibited a 2-fold higher
incidence (20.8% vs. 9%) in Koreans compared to Caucasians. (Fig 1, Table 3,
Methods Fig 2)
8 G-banding and Fluorescence /n sifu hybridization

-For G-banding, B cell-mitogen, tetradecanoylphorbol acetate (TPA; phorbol-

12_myri8tate_13“acemte) e added yith subsequentodiure Jor 4 cays, mutation sites in each gene that occur in more than 5% of the population.

-FISH for enumeration of chromosome 12 and for detection of 13q14.3 -

deletion, 17p13 deletion, 11922 deletion and /gH/CCND1 translocations (to Fol .

exclude mantle cell lymphoma) was performed: the LS| I ] B .réonnet to

D13S319/L.S113q34/CEP12 Multi-color Probe, LS| 7P53(17p13.1) :

SpectrumOrange Probe, Vysis /IGH/CCND1 XT DF FISH Probe (all from SERZEEEE

Abbott Molecular/Vysis, Des Plaines, IL, USA), and XL ATM/TFP53 Probe -

(Metasystems, GmbH, Altiussheim, Germany). - ‘

|

Fig 3. Genomic landscape of the Korean patients. (A) Frequency of gene mutations broken

down by CLL stage. (B) Number of mutations according to the Binet stage. (C) Number of

e
o —
- =
=
=
-
=]
-
-
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mTargeted sequencing

A s ey

-To gain insight into the genetic lesions that drive CLL, we performed targeted

sequencing for 87 hematology malignancy-related genes . gDNA shearing to
generate the standard library and the hybridization step targeting only exonic | wer

Table 3. Comparison of frequencies of mutated

I'BgiOF'IS Vil performEd by Gelemicsiinc. (Seom' Korea)_ genes (%) between Caucasian and Korean

Fig 2. Comparison of mutation B ooy '
frequencies (%) between | |
Caucasian and Korean population

-The final quality was assessed using the Agilent 2200 TapeStation System populations |
(Santa Clara, CA, USA).

-We sequenced a total target length of 259-kb regions using the paired-end
150-bp rapid-run sequencing mode on an lllumina HiSeq 2500 platform. The

mean sequencing depth for the targeted regions (259 kb) was 231-fold (n=48). i e . on

e

Results

Mitatud Garen
-

Conventional karyotyping and fluorescence /n s/fu hybridization

Cytogenetic abnormalities were examined through G-banding (60/71 i o
patients) and FISH studies (51/71 patients). Aberrant karyotypes were n =
observed in 28.3% of patients by G-banding and 66.7% of patients by FISH, .
Deletion of 13q14 was detected in 45.8% (22/48 patients), followed by trisomy Il
12in 30.0% (15/50 patients), deletion of 17p13 in 23.5% (12/51 patients), and .
deletion of 1122 in 15.9% (7/44 patients).(Table 1, Table2) . oW w ww il

75 [

i d dd & d g

Table 1. Cytogenetic aberrations detected by G-banding and FISH studies in 60 Korean
Patients with CLL

sgE=y

secezeess

- )
:0 : : 3 The mutation profile of Korean CLL patients differed from that of Caucasian :
e - i : : CLL patients, but their cytogenetic aberration profiles were similar. Novel
; mutations discovered in this study must be validated through large cohort
‘:‘; s “ studies and may offer clues to the mechanisms underlying the ethnic '
difference in CLL incidence !
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chiabitensts 7o Table 2. Comparison of error messages between initial and recheck test Table 3. B-position results for the sample that have been deemed abnormal
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The intended purpose of body fluid cellular analysis is for the
characterization of inflammatory, infectious, malignant neoplastic, and
immune alterations. For those purposes, separate aliquots of body
fluids are frequently analyzed simultaneously in the hematology and
core laboratory, the microbiology or the cytology laboratory. Lacking
the policy to correlate these results in many of laboratories limits the
clinical usefulness of body fluid analysis, however body fluids cellular

analysis performed by hematology laboratories still considered as a

most efficiency screening test to discriminate a transudate or an
exudate for its inexpensive cost and speedy turnaround time. The

hematology laboratory offers body fluid results which mainly include
protein (Pandy’s test and Rivalta test), cellular count, and leukocyte
differential count. According to CLSI H56-P, it is important to
understand that body fluid differential counts are not an appropriate
screening for malignant diagnosis. Let alone for malighant neoplasm
screening, the reference intervals of leukocyte or deferential count are
not only variant but also complicate. For decades, the equivocal
reference intervals of each cellular element count and incomparable
semi-quantitative protein results indeed acquire much more difficulty
for clinicians to diagnosis. This study more focuses on infectious
relevant evaluation, for this purpose we are trying to reevaluate the
appropriateness of the reference intervals of leukocyte count of each
serous fluid, and to discuss the clinical effectiveness of Rivalta test or
leukocyte differential count. Which is more likely chosen as the
targeted parameter? The other purpose of this study is trying to
acknowledge our reporting personnel to summarize this significant
clinical relevant information on comment field as necessity as
reporting an accurate result.

Materials & Methods

Hemocytometer (Neubauer counting chamber), hemocytometer
coverslip, 3% acetic acid, acidified crystal violet stain were used for
cellular counting. Slides for microscope examination were prepared by
Cytocentrifugation and Wright-Giemsa stain (Hematek). While
differential count performed manually, for those other nucleated cells
were found and the number was over 5 in 100 leukocytes, the
leukocyte count will be corrected.
The 622 cases for body fluid were collected in March 2016, and all
results released by the hematology laboratory were included in this
study. We try to tract microorganism isolation results of those aliquots
simultaneously analyzed for bacterial cultures. Three parameters
which included results of protein(semi-quantitative), leukocyte, and
differential count were used to evaluate the association between each
of them with culture positivity. The most relevant one will be chosen
as the targeted parameter.
Moreover in order to confirm effectiveness of accurate diagnosis of
the targeted parameter, we also analyze 6,837 cases collected from
Jan. 2015 to Jun. 2016, whose specimens are analyzed simultaneously
in the hematology laboratory and the microbiology laboratory.
Summarized statistics and Student’s unpaired t-test were performed
using the SAS Enterprise Guide software (version #6.1) and GraphPad
Prism (version #5.0). The cutoff value percentage of neutrophil
(relative neutrophil count) and ROC curve were performed using
SigmaPlot (version #12.0). Using SigmaPlot software calculates
sensitivity and specificity by defining the results of body fluid culture
as gold standard, and other parameter like protein test, leukocyte
count and percentage of neutrophil as variables,

The total 622 specimens include 239 pleural fluids, 203 ascites, 134
CSFs, 43 synovial fluids and 13 pericardial fluids, in which 5 specimens
could not be performed cellular analyses due to serious cellular lysis.
The cases of leukocyte count surpass reference intervals (5 cells/ul for
CSF and 1,000 cells/ul for others) comprised 55 pleural fluids, 35
ascites, 13 CSFs, and 28 synovial flulds. Suspected malignant neoplastic
cells (atypical cells) were found in 29 cases, of which include 20 Pleural
fluids, 7 ascites and 2 CSFs, Other findings in microscopic examinations
were 13 cases of microorganisms and 4 synovial fluids of monosodium
urate crystals

In total 622 specimens, 34 cases were simultaneously requested for
bacteria cultures and were proved positive culture results, but due to
inappropriate maintained only 28 cases could acquire complete
cellular results as mentioned. The results from hematology laboratory
and microbiology laboratory were integrated as Table 1

Table 1

" Frequencies of results over reference intarvale for each tesd
sl

Lokt yta count high Microscope

[#5 cells/ul Yor C5F Meuttophilia | Microarganiem MSU
» 1000 cells/ul bor others) | (eussin)

femi quantitative culture (4]

Specimen protein (+)

prewent presant
Maural Muid
(Total 239 cases)
Ascites
(Trtal 200 cases)
C5F
(Total: 104 cases)
Synovial Buld I
(Total A1 cases)
| Paricardial Nukd
(Total ) caves)

*Eor those aliquots simultaneously analyzed in the mi robiology rather than all cases

We also found 27 cases showed high percentage of neutrophil
(56%~99%) in total 28 culture positive cases, no matter the isolations
were bacterial or yeast . It may propose that relative neutrophil count
seems more likely associated with bacterial infection

Migtoorganism

Fan Hsiu-Chin: Wang Fang-Yu; Li Ya-Ching, Lee Chuan-Po

{

Refining Reporting Results of Body Fluid Analysis for Clinical Purpose
Commenting Summarization of Significant Results for Reporting Results to
Highlight Clinical Relevant

Department of Pathology & Laboratory Medicine, Taipei Veterans General Hospital, Taiwan, R.O.C,

In order to evaluate if cases of protein positivity posses the same
characterization of neutrophil percentage associated with bacterial
infection. The results of 6,837 cases from Jan. 2015 to Jun., 2016
provided by the hematology and microbiology laboratory  were
collected for further analysis. Chi-square test was used to evaluate the
association between protein test and bacterial culture. Table 2
showed the semi-quantitative protein tests may not be proposed
relevant to bacterial culture positivity (p=0.159).

Table 2
. Culture
N=6,837 - T 5
| | Positive Negative i
| "
; Count 199 5( 3,70:
Protein test i 2 : g AL
| Positive Expected Count | 186 3,517 3,703 |
| % of Total . 2.9% 51.3% 54.2%
: ' Count ' 145 ),98¢ 3,13
| Protein test | 47 i /.h 7 )f; ) i
i Expected Count 158 2,976 3,134
Negative | < :
% of Total . 2.1% 43.7% 45.8%
Count . 344 6,493 6,837
Total Expected Count | 344 6,493 6,837
% of Total 5.0% 95.0% 100.0%

I Chi-square test p-value=0.159

In contrary, Fig. 1 showed the percentage of neutrophil seemed to be
more effective parameter for bacterial infection diagnosis. Besides, it
indicated the point of 60% neutrophil with 74% sensitivity and 75%
specificity seems to be the most appropriate cutoff value for accurate
diagnoses.

Fig.1 ROC Curve of Predicted Probability % Neutrophil
for Positive Culture
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Based on this cutoff value of 60% neutrophil, box-and-whisker plots
(boxplots) are tried to redefine the reference intervals of leukocyte
count for ascites and pleural fluid current used in our laboratory.
Fig. 2 shows that ascites leukocyte count of 500 cells/pL set for cutoff
value is proposed to be more sensitive for screening infection
compared with leukocyte count of 1,000 cells/pL current used. As to
pleural fluids, there is no significant range of leukocyte count could be
considered as cutoff value demarcated by 60% neutrophil count

(Fig.3).
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Fig. 2 Percentage distribution of neutrophil in demarcated groups of
leukocyte count for ascites.

o

Percentage of neutrophil

Leykocyte count
Fig. 3 Percentage distribution of neutrophil in demarcated groups of
leukocyte count for pleural fluid

Discussion & Comment

Neutrophil predominant (56%~99%) were found in 27 cases of total 28
culture positive cases, no matter bacterial or yeast were isolated, as
were in 4 with MSU findings. The only case with positive
isolation of Escherichia coli showed lower relative neutrophil count
(21%), which came from an end-stage malignant neoplasm patient. In
74% sensitivity Is revealed

Casts

this study, GO% neutrophil count possSesses
that 60% neutrophtl may potentially be proposed as a potent
bacterial infection diagnosis, if data of more bacteria

uncovered variables are

parameter for
infection cases are accumulated and more
incorporated in the future

After study, the leukocyte count intervals for ascites has been changed
from 1.000 cells/uL to 500 « ells/ul, and reporting staff are mandated
to ndicate neutrophil predominant in the comment field of the report

form if the relative neutrophil count Is over 50%
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Human T.cell leukemia virus type 1 (MTLV-1) 18 present throughout the world, and

ende spacially in the Southwestem Japan, sub-Saharan Africa, South America,
the C aan area, Middle East and Malanesia, The total number of HTLV-1 carriers
was estinated o be 10-20 milllons. Clintcally, ATL Is classifiod into four subtypas

moldering, chronie, lymphoma, and acute type. Tha former two are Indolent whila

@ latter are aggressive, Although the incidence rate of ATL in HTLV-1 carrioers (s not

y high, the prognosis of acute- or lymphoma-lype ATL is extremaly poor. HTLV-1
carmers and indolent ATL patients are followed up carefully withoul theraples, and

valuation of disease status is very important 8ince progression to aggressive ATL

in't be expected in advance

There were no clinlcal examinations which could evaluate disease status easily and
exactly. One of the standard assays commonly used for the evaluation is
morphological counting of abnormal lymphocytes, but discrimination of HTLV-1
infected cells from other lymphocytes, especially from reactive lymphocytes, is
difficult. Due to the difficulty and requirement of experience, inter-examiners
differences are known to be large. Another standard assay Is HTLV-1 proviral load
(PVL) quantified by PCR. The problem Is that 5 to 7-fold differences in the results
batween laboratories were reported. Moreaver, as the method takes time and effort,
applying this in general clinical laborataory is difficult,

We have assessed a number of samples from HTLV1-infected patients using 12-
color flow cytometry, and tried to establish a simple clinical laboratory test which is
useful for clinical practice.

[Materials]

Peripheral blood samples were collected from HTLV-1 carriers and ATL patients who
attended or were admitted to the Research Hospital at the Institute of Medical
Science, The University of Tokyo (IMSUT) between January 2013 and March 20186.
Some of patients were transferred to our hospital after a few courses of
chemotherapy. This study was approved by the Research Ethics Committee of
IMSUT, and written informed consent was obtained from all patients in accordance
with the Declaration of Helsinki. All patients were diagnosed according to
Shimoyama's criteria. 163 samples from 58 patients were collected before treatment
or just before a course of chemotherapy.

[Methods / Clinical Laboratory Testing]

Peripheral blood was obtained in Vacutainer Hemogard Plus tubes (BD Biosciences, San
Jose, CA, USA) by conventional venipuncture. The volume necessary for our method was
only 200 pl, and the rest of peripheral blood samples used for routine laboratory tests were
applied for measurement. For quantification, a ProCOUNT method using Trucount tubes
(BD Biosciences), in which a known number of fluorescent reference beads are included,
was adopted to measure the absolute number of CD4+cells. In advance, anti-CADM1
antibodies were labelled with phycoerythrin (PE). Fluorescently labeled antibodies,
consisting of fluorescein isothiocyanate (FITC)-CD3, allophycocyanin (APC)-CD7, PerCP-
CD4, and PE-CADM1, were mixed in a tube. Then, 100 ul of whole peripheral blood were
added to the tube and mixed well. The cells were stained for 15 min at room temperature.
After staining, 1 ml of Cell Lysis Buffer was added to lyse red blood cells. After 15 min, the
sample was once washed and centrifuged, After vortexing gently for 10 s, we analyzed
samples with a FACSCalibur flow cytometer (BD Immunocytometry Systems, San Jose,
CA, USA) as soon as possible. Flow cytometry data were analyzed with FlowJo 9.9
(Treestar, San Carlos, CA, USA).

FSC il | / {CADM1- 1 CD7 positive)
gj cor 17" 217\
274
: 10 B =
L Monacyles , i) /[CEMQ?C[DJ? dim)
i S 1 L i B 1074 I.I,
- & 00 btfens BOO s8¢ O 200 400 600 B0 ssg i
[EJ : 10' (@ |
- N M ¥s0/ _—CD7N
wgal;l.z._.__f_‘__ i .| (GADM1+1CD7 negative)
Brads i 0 i 1@
CADMY
J (A) The first gate on the FSC vs, SSC plot was set relatively wide so as not to
# W e e Mmiss lymphocytes. (B) Then Lymphocytes were plotied in a CD4 vs. SSG plot.
fire.  CDa+lymphacytes were gated and monocytes were eliminated. (C) CD4+

lymphocyles were plotted In a CO7 vs, CADM1 plot. Normal lymphocyles were
mainly enriched in CADM1 -ICD7+(CDTP) fraction, and HTLV-1 infected cells
wera anriched in CADM1-/CD7dim(CD7D) and CADM 1+/CD7Negative(CDTN)
fraction. (D) Reference beads were gated In the PE va. FITC plot, according to
the manufacturers instructions.

<Fig.1> Classification of CD4+ lymphocytes into CD7P/D/N and gating of beads for quantification,
[Results(1) Basic]

CD4-positive lymphocytes can be mainly classified into CD7P, CD7D, and CD7N
fractions. HTLV-1 infection and clonality of each fraction was evaluated [Fig.2].
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that HTLVAY infectad ATL ceils
. Bre highly eqncantrated In
COTO and COTN fraction

Pyl

| Ganmpe—repps |
bazs 1 |

e o

| ORI - |

||| (GRS |

> i _'i\ ]
A

TRy RN
ahas

[Reaultn 2]

The number of HTLV-Tdnfacted oalls measured by this flow eytomeatric lesl was
compared with the results of conventional standard tests, The number of
CDALCADM 1+ (CD7D and CO7N) cells measured by eytometry had & strong linear
correlation with the numbet of abnormal lymphocytes measurad microscaplcally, or
with the product of the white blood cell count and HTLV=1 proviral load [Fig.3].
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[Results(@)]

After following patients, we found that the frequency of CD7D and CD7N cells
among CD4+ cells changed during chemotherapy, which reflected differences
between chemo-sensitive and chemo-resistant cases [Fig 4].

Chemo-resistant case
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<Fig.4> CD7/CADM1 profile change could discriminate chemo-sensitive and resistant cases,

[Results@)]

In an acute-type ATL case during therapy, the number of ATL cells in the peripheral
blood was followed weekly [Fig.5]. Only flow cytometric test detected MRD (minimum
residual disease) and showed logarithmic reduction of HTLV-1-infected ATL cells.

1. e
£ ] ‘microscopic counting sways and could not detect
g E ATL calis afer 43daye. h
: J
| 5 10 4+
£ ]
|
. oo
| <Fig.5> Logarithmic reduction of HTLV-1-infected ATL celis. R
[Summary]

We have established a new clinical test which can accurately quantify HTLV1=infected
ATL cells using simple four-color flow cytometry, and used the test in clinical practice.

[Merits in this clinical laboratory testing)
v Patient Friendly

As this best requires anly 200 i of renidual peripherl blood
somples, no additional bisod drswing is necesanry,

v' Technician Friendly

This mathod In easy and not Ime-consuming

v Accurate and Speedy

Gytommer can avalumte mom than 10 thousands of colls
mucutataly and promptly

v Sensilive (MRD detection)

Cytomutry in sensilive soough 1o detect MR (niinimal
madiunl dinoasa ) |
¥ Prognostification

This toat et distingsieh chismo-nemmitive cames from I
rivhiglan cansy

[Conflict of Interast] Wae have no potential COI to disclose




!

piTgMman n 4
Effect of pH levels on Blood Cell Morphology /7 vitro bl

[ | e
= The important maintenance of pH levels to play a key roles in Blood Cells - hy

b
= = =

\ | n F Guides for manua
X . 1 2
N . Hyo Chan Kang™, KiJa Jung | e s L i
\ irtment of Pathology & Laborat
e_,_ 'Department of Medical Laboratory Sclence, Dongeul Institute of Technology, gt ‘:.'.""
*Division of Laboratory Medicine, Inje University Haeundae Paik Hospital, Busan,

Abstract P £

Blood pH level is very important in the human body to maintain homeostasis. This study shows the effect of pH level on Blood Cell Morphology in vitro. Blood sample were

CVICW Teporiing. ne

collected from healthy college students in early 20's. We studied blood cell morphology (esp. WBC and RBC) in each pH levels from acid (pH 5.0) to alkali (pH 9.0)

viewers, this study is air
conditions and adjusted to pH using 0.IN NaOH and 0.IN HCl in diluents, At first each samples were analyzed by Sysmex XS-1000i (Japan) and stained Wright's stain for

microscopy. As a results at pH 8.0 RBC showed rouleau formation and at PH 9.0 RBC showed rouleau formation strongly, some WBC showed naked nucleus. While at pH

6.0 RBC changed from normal shape to tear drop and burr cell types and WBC showed naked nucleus at the same pH 9.0. At pH 5.0 lots of RBCs showed schistocytes and

spur cells. In conclusion Blood cells are sensitive in pH variation and especially RBC was more sensitive than WBC. This study shows how important pH conditions in our

body and blood cells to play s a key roles in their functions.
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Urinary tract infection (UTD is one ol the leading bacterial
infections among adults and it can occur 1n any ]I:.ut of the
urinary tract, UTls are a common infection that affect more -
women than men. The most common symploms arc hurning T
with urination, frequent urination, fevel and flank pain. \n
antreated UTI may spread to the kidney, causing more pain
and illness, It can also cause sepsis. Maost l'ili;ﬁ. UTls are
treated quickly and effectively with antibiotics, the infection
becoming a distant memory Unfortunately, not all UTls are
treated quickly and some arent even identified quickly,
Y

particularly in people who have limited or no sensation below

# Despite improvements in urinary tract
biomarkers used for early

y can be done without

yulation abnot malities

| Jeukocytosis or neutrophilia C
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Results

(. Bacteremia and UTls patients showed significantly higher IPF%
(p =vi0m), HPLLCY (p <0.001), 1G% (p - 1;,.-{;1‘;, IRF% ( p =0 mu.ln
counts (p=0.021), neutrophils?% (p <o.001), I|.}('Id;t-' {'|;
0.032), procalcitonin (p <0.001) and C-reactive |'1|tJtt'i1;t {p.-
0.001) than non-infectious patients. Additionally, imcn'remi;
patients showed significantly higher IPF (p u.‘um), HPI ("“-:'n
(p <0.001), 1G% (p <0.001), IRF% (p =0.030), WBC {'m.-ihli.*;
(p=0.031), neutrophils% (p <0.001), C-reactive protein (p <
u.mlnﬂ. lactate (p =0.042) and procalcitonin (p <0.001) than UTls
patients.

Nonsafectious
ﬂ!ﬂfcﬂlﬂusl P value

the waist or who are unable to speak foi themselves. : .

Particularly troublesome is the increasing resistance Lo hroad- PCT (ngdml) B2 8 - T (_n)

spectrum antibiotics, In 1m=.'l'u'ul‘-w to f'lu:.n-:_u_ptilmlnnuu and CRP {ma/L) 03 Bk .. r AT
cephalosporins, due to an overconsumption of these two lactas o/l wind -':--"m
groups and the parallel dey elopment of co-resistance to other WBCILHCRH Z : Byt29 <$
antibiotics (collateral damage). It is essential to consider the ORI B (0 H+0 . R .
local microbial environment and resistance pattern as well as ' eijant RELE
risk factors for harbouring resistant microbes in individual & ' : ! 130l ook
patients.. PLT ("wooofj 371 : f22 .04

% Bacteremia is the presence oi viable bacteria in the blood |.I. i ;1
stream. Bacteremia elicits a vigorous immune system response. [PE(! 4 -\:v-.. |. ; ; {,l
[he constellation of findings related to this response (such as PDW (fL) 205 10.9:% 0.6 3.8 407
fever, chills) is referred to as urinary tract infection. Bacteremia FRC (% .26 4 o) g3 £ 004 D08 £0,02 0,013
may cause metastatic infections, including pneumonia, brain IRE() 08 o 86207 57£09 0730
abscesses, cellulitis, endocarditis. Transient bacteremia is often > Bacteremia patients with complicated sepsis or septic shock
asymptomatic but may cause fever. Development of other showed significantly higher lactate (p<o.001) and IPF% levels
symptoms usually suggests more serious infection, such as (p=0.032), lower platelf_:t counts (p<0.001) 1nd MPV (p<0.001)
sepsis or septic shock, possibly resulting in death. Early than those with uncomplicated sepsis. However, patient age
treatment of bacteremia with an appropriate antimicrobial PCT, CRP, 1G, IRF, WBC counts, hemoglobin and WBC

infection treatment two patient
significantly different between the two patient subgroups-

detection, urinary tract infection and bacteremia remain

important cause of mortality, especially in intensive care unit HELC (96) Y o

patients. Common signs and symptoms of UTIs and bacteremia MPV (L) o i
include fever, thrombocytopenia, and neutrophilia. However, ofateletcrit (96 5 53 b0 8245047 s
microbiological cultures; the conventional gold standard (% o End S e
diagnostic method, are often time consuming. Current STWAELY Sy e 3
biomarkers, such as lactate, procalcitonin, TNF-a, 1L-6, Il -1} FRC (O8) sofyaiy _ babbeis S .
and C-reactive i) S : used T-“-E o (lun_‘(‘mim ”]i » Among all biomarkers, both 1PF% plus HPLC% pcrf'nrrm:d best,
infection can reflect the pat ht_l.il-lf..‘,l( t‘nmhltm.m. -'.llhj"-l}lt.lfll\-_( _\\n_. !. 3 i I]T)(h it specificties o PPV being very high. However,
bacteremia dex elopment and are useful in Seps® Glaghoes = their accuracies Were not as high as their specificities and PPVs.
agsessment of sepsis peverity; DOWEVES performancs o .T ht‘fw The I‘PI' s!m\wﬂ comparable pl-lhn'nmnw to PCT, 1G%, LA, and
biomarkers varies. It IS important that 3 rapid and HL']N“H.H 1G .md :;hum-:l significantly hetter performance than the CR¥
biomarker be disc riminate patients with bacteremia from UTls [;\..:I-({p_n;:?!. '|'l!;.' 1PF% plus HPLC% and 1G% demonstrated l“'_"
pAGIEIGE s highest sensitivity (o8.1%, 9570 confidence interval 93.3-99 2%)

¥ Reliable parameters af€ analyzed on WRBC and Iﬂr_u"'l('l indices nd aceuracy (05.7%, 957 1 63.1-99:0%) q”“mp‘ sum of three
that easily obtain by cell counting devices, fac litate the biomarkers when 5% w.1.-d|‘r',)|it'l.1 45 a cutoff value.

cell counters are widely used in Senaltivity Spee ity AU 95""("'
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Crundes tor manual estimation of blood shide review

Lin Chun-Chuan; Li Ya-Ching: Teng Ching-Jzingslee Chuan-Po: Fan HeiuChin
Department of Pathology & Laboratory Medicine, Taiper Veterans General Hospital, Taiwan
R.O.C

The eriteria tor action following automated CBC and WBC differential analysis has been validated by hematology smear review
evidence via consensus agreement for a decade. 1t did help maintaim uniformity of automation applications among Iiumennlugy laboratories.
However, there was no detailed guideline developed by laboratories for reviewers. Laboratories are incline to mandate teviewers (o report
OF even revise instrument results based on their own experience without evaluating necessity and accuracy of revision. It makes the slide
reviewer incapable to ensure the consistency of review reporting, neither guarantee for more accurate. In order to enhance the consistency
of manual reporting among different reviewers, this study is aimed to set the algorithm for reviewers to decide if the original results need
1o be revised atter shde review. ‘

Materials & Methods

1. Automated CBC and white blood cell differential analysis were performed with Beckman coulter LH780 and LH750. On the basis of
our criteria, 6,938 cases of the arrested results were collected on day shifts in a period of two weeks for further evaluation,

2. Revision algorithm (table 1) was offered to our staff to comply with.

3. There were two indicator for evaluation of practicability and efficiency : questionnaires (table 2) were created for to evaluate the

g and averfilling K,EDTA tubes is ;
) 3 a . » .‘ ’ v - - : . . S ) . . .. _. a . h“ mnwm‘lﬁ’ ‘IIEI!S !!a
satisfaction of reviewers TCgllIlilng ;Ippllullmn of revision lllg()l Ithl'n.. dCCFCEIHCd lllrniir()l“ld fime. | pically diagnosed dengue pati
Table 1 Blood Smear Revision Algorithm lable 2 Satisfaction Survey Fable 3 Incidence of cause for revised ' ﬁ‘—n"" m""w'ms m“”hmj,s_ Ush
High-power fiekd | On 40x, mxamine blood smear for platelet clumis, microfilaria, “”“ muL‘h tIU Vou agree “'lh th revision :l|!.’t1l'|l|l|'tl ) KM e
(HPF) abnormal WBLS, el y g " W L=
i Pl 100000/, 1557 2244% KX 283 1e=<0.001), hemc (p-value=0
Choose a one-coll layer area, no overlapping/aowding of cells | S il e - YA . and time we
Viewrog Afod .n-:\.m:.,.-d..d,(.-- Wy werlapping 8 I S:;u.:,lg. Agioe Neutl Disugree I:rmcl} :‘;"-“4'5 Ve 906 13.06% 166 17.66% mwwﬂﬂiﬂw
! | | pree isagree HCSI000/T. |
Count WBC/PLT in § | RBC<300x10" » Plt= 50 /HPF « WBCo 2 /HPf - : - 5 - _ il 2 12,11% 48 5.71% : Complete Blood Count. Dengue.
HPE On blood smear | PIt -« 50 % 0,3 x10% =15 x10° { within 40% -> acceptable) WBC Estimation results complied with expect 0] 0 0 0O @ Neu=90% $00 11.53% 144 18:00% 4
| ek b LI 750 | WEC=2x 03310 %080 "3!‘:0 bl Vil i et S PLT Estimation results complied with expect 0 0 0 0 0 Irnm,Gfuns o DALS W HG7% MIM
| Coutrer FLAG | Note tor review ll ADVIA | comment | No DC 364 5.32% 369 1 00.00% v,
L i ! — 5 | | m Rt ™ e ] ) r ——
Rl [eadini [P I P hiominmminiaaian e SR IR A S e 458% 7 24.53% ‘el et al. (2013} stated that hema
':I\L;:IN[ 2 ! imm gran . | (Band<15% need not report) PLT Estimation Method help reduce stress at work 0 0 0 0 il SRR 2 i . il e hm ving cellular :
Bl T3 . | ! | i . WRC=200(0/uL, 259 | best for prese: comp
NRBC  |NRBC? [¥ [ VSS/I0WEC —+ correctWBC | Renunby ADVIA is helpful for Van. Lym 0 0 @) 0 0 £ i AT *® W ddrwﬁ“mw
PLT CLUMPING (vortex) | PLT clumps 7 Y aro ot o (01 : . j ) PILR 175 2.52% 27 15:43% ¥ting and subsequently wrong dia
[GIANTPLT ((vortex) | PLT 8142 [ eumer= ™™ U] Renmby ADVIA ishelpfulfor Bast 0 0 0 0 0O [ 162 233% 49 30.25%
ol o [ - ' : : o r MCHC=36 g/dL 122 1.76% 60 49.18%
Y e e |:;:::::.r;a deltacheck |  Rerunby ADVIA is belpful for Imm. Gran2 0F O 61 O O N Iaf i L7 d aRIES
R* Cellutar Interference | PLT false L Inconalstent(2) Rerun in ADVIA is hil}'lfl.ll for NRBC O :" ()] |::, \"; Var, Lym 101 | 46% 10 0.90%
[ — SN S L ——— | L : B
| | 1+ * Reportno Flag result of ADVIA and deal with flag-result at reviewer's discretion Rerun by ADVIA is helpful for R? flag 0 0 0 ) 0 Easin>]3% 8l L17% 10 12.35%
2 Don't report estimated result, usually for comment determination only, axcept (3) , . = = = i = Lym=65% 80 1.15% | 1'25%
! (1) PUT clumps may result in false low PLT count | Rern by ADVIA is helpful for MCHC236 U %) o v Ly blast 56 N8 1% 12 21.43% m mmm
(2 RBC fragments may resultin false high PLT count, recoflection suggested Revision Algorithm help make decision for report 0 0 0 0 0O WBC*R 43 0.62% 3 6.98%
(3) Estimated Pt count, recollection suggested > = =t Mo blast 0 H61% io 45245
‘ 3 DC : Only minor adjust automated hematology analyzer result be allowed. When | Oyers]| Revision Algorithm help reduce stress at work 0 0 0 0 0 2 _u'v' - . o - o= u?
| revised DC result should record and co-sign by another medical technologist. total inferception 6938 100% 1238 17.84%

and normal patient:

j} Results & Discussion g ek o

i { It was found that the results of 1,238 cases (18% of all 6938 cases) had been revised, and the revisions of 180 cases (21% of all 1238 ways i varying time intenval:

/| cases) based on rerun results after actions taken. Other revisions include 825 cases of immature cells finding or no DCs from instrument, .‘ mm
78 cases for corrected WBC count due to NRBC, and other 155 cases of DC revision resulted from incomparable DC between instrument

| count and reviewers’ estimation. It was found the results that 1,238 cases (18% of all 6938 cases) had been revised, and the revisions of .zm
180 cases (21% of all 1238 cases) based on rerun results after actions taken. Other revisions include 825 cases of immature cells finding or ;m
no DCs from instrument, 78 cases for corrected WBC count due to NRBC, and other 155 cases of DC revision resulted from incomparable P To determine if there was 4 sig
DC between instrument count and reviewers’ estimation (table 3). The answers from our reviewers about what make them identify | mmm

incomparability were very diverse, in that case further investigation was conducted.
After analysis the algorithm for decision making process were drafted, which tri ggered by serious of morphology flags. A new
purchased hematology analyzer other than primary automation is also incorporate into this process as a confirm system for blast, Van.
‘ Lym., NRBC and PLT c¢lumps. Random revision of DC is not allowed owing to errors of variant smear preparations and limited cells
counted. The most frequent causes for check by Advia were No DC and Blast(figure 1). Results of Satisfaction Survey were

shown as figure 2&3.
| The protocol for estimation of PLT is created through meticulous calculations and experiments, a
> < PLT to replace the instrument results is not allowable, using delta checking as criterion for replacement is encourage
, A\f The mean TAT, standard deviation (SD), 60th percentile, 90th percentile, and 95th percentile TAT of hematology t _ !
; 0 A for the 263,414 specimens from Jul. 2015 to Jul. 2016. After revision algorithm implement on May. 2016, the 90th pu.:rcmtl‘lc TAT of
/ 0 gl hematology tests descended to less than 40 minutes(table 4), which, by t test, showed significantly different from before(p<0.0001).

Fig. |1 Frequency of causes for check by Advia Fig. 2 Satisfaction Survey Table 4 TALCHEEy
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tation of shde review and cither comfortable to define the necessity
oviewers still hesitate to utilize it. In order 10
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Aﬂef all done, the reviewers are more clearly to understand the limi a»
for revisions, Overall, this revision algorithm help reduce stress at work, Howevel SOML ¢
enhance reviewers' "“k“ﬂwimlumwnl and familiarity with this algorithm, we need continue
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Platelets are important in hemostasis. When blood vessel is injured, platelets attached there as monolayer. And then platelets come in contact with each other b |

such as ADP, TXA, etc from alpha granule and dense core granule. Platelet is g small blood cell which is 1 to 4 micrometer and 5 to 10 days life span Iri i;f Ydl;:‘ll::,ﬂ
marrow, tissue, blood vessel and shapes small discoid in resting state but change it's shape as round and further more looks like spurr cell when Irigered b a: z:i:ts = Il'Ie
mllagt:‘n. TXA,, thrombin, epinephrine, ristocetin, Platelet have two types of functional granules which is alpha and dense core granules, Alpha granule)l('elesse ﬂbr::c =
von willebrand’s factor, platelet derived growth factor(PDGF), platelet factor 4(PF4), and other proteins. Dense core granule release ATP, ADP, serotonin, calcium iu:gn::;

Back to the Basic

: From Platelet to Hemostasis
- The Role of Platelet in Hemostasis -

Hyo Chan Kang

magnesium ion. Platelets have three major functions which are adhesion, granules release and aggregation.

l.h"mos(asis is divided by primary and secondary hemostasis. During the hemostasis, platelets are concerned as primary hemostasis. Disease associated with platelets are
d!\'ldt‘ll by genetic disorders, genetic defects, storage pool defects, acquired defects, quantitative disorders. Bernard-Soulier disease and von willebrand’s disease are genetic
disorders. Glanzmann’s thrombasthenia is genetic defects, Gray-platelet syndrome, Wiskott-Aldrich syndrome, Hermansky-Pudlak syndrome, Chediac-Higashi anamaly are
storage pool defects. Aequired defects are caused by drug and diet. And last introduce the platelet function tests old and new.

A.

Fhrombocyte Characteristics

1. Size : 1~4/m
2. Reference range :

150~400 X 10%/ 14 (9~20/HPF)

3. Life span : 5~10 days
4. No nucleus(mature PLT)
cytoplasm : lysosomes, mitochondria, glycogen, granules, peroxisomes

7. Twao types of functional granules :

Figure 1. Scanning electron microscope image of a
red blood cell (left), platelet (center), and white

lood cell (right), Credit: NC1-
Frederick(http:/www.daviddarling.info/encyclope

b

d

A.

. PLTs are found in bone marrow, tissue, blood vessels.

. Mature PLTs are released from the bone marrow and the peripheral blood.

1) @ granules : fibrinogen, von Willebrand's factor(vWF), platelet-derived growth

factor(PDGF), PF4(PLT factor), other proteins

2) Dense core granules : ADP, ATP(energy molecules), 5-HT(serotonin), and calcium

ia/P/platelet.html).

Diatel _Jq; LI ~tiIOoONns. r

Adhesion

1. PLT alter their shape and adhere to vascular surface.

2. Response to subendothelial surface exposure caused by vascular injury.

PLT granule release

1. Regulated by :
1) Collagen 2) Thrombin 3) Epinephrine 4) Thromboxane A,

(

Aggregution

1. PLT clump together to form the initial plug.

2. PLT release ADP(energy source), serotonin({constricts blood vessels),

PF4(neutralizes heparin).

When hlood vessel bs njured |

A AL first, blood vessel in eonstricted st injury site anil ene
B Platelets adhere to the Injury site and form mo
thelr shape from dise alil to romnd and sp
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A, Primary Hemostasis

1. START ; PLTs contact with collagen, microfilaments, basement membrane of endothelial

tissue

2. Small blood vessels constrict — PLTs adhere to exposed tissue by ADP/ATP, TXA,
3. PLTs begin to aggregation — release ADP, ATP, serotonin

B. Secondary Hemostasis

1. Formation of a fibrin clot -

2. Fibrin clot includes fibrin formed (secondary hemostasis) and the PLT plug formed

(primary hemostasis)

3. Intrinsic pathway — specific coagulation proteins come in contact with subendothelial tissue
4. Extrinsic pathway — starts with the release of tissue factor from injured blood vessel
endothelial cells and subendothelium.

5, Common pathway — begins with factor X activation

6. Alternative pathway — link

Laboratory tests of pla

diseases such as bleeding time,
and flow cytometry. There are some pors and cons opinions of

aggregation on whole blood,

platelet function tests from traditional bleeding time to POC
function tests have developed with easy and rapid methods and expected mo

intrinsic and extrinsic coagulation pathways.

the extrinsic, intrinsic and common pathways.

telet function are traditionally utilized for diagnosing hemostasis

light transmission aggregation, lumiaggregometry, Impedance

“T(table 1). To date, platelet
re POCT than

any other tests due to diagnosis related platelet disorders,

Table | Pros and C ons of reviewed platelet functiontesh
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ABSTRACT

Under filling and overfilling K,EDTA tubes is an inevitable practice in hospitals especially in wards where patients have fragile veins and are |
considered hard-to-extract patients. The researchers looked into the hematologic effects of improperly filling K, EDTA tubes in the complete b]gmj
ki ; count of clinically diagnosed dengue patients and healthy individuals. A total sample size of 48 consisting of 24 individuals with ages ranging
ey T, from seven to 45 years old, diagnosed with dengue fever syndrome, and 24 healthy individuals with the same age range were selected for the
X study. Six milliliters of venous blood were put on three tubes by under filling, properly filling, and overfilling each tube; and ran in time intervals '
"oy, 7y : iy Ny, of 30 minutes, one, two, and four hours. Using SPSS 20.0, the parameters affected by improperly filling the tubes were RBC (p-value=0.027),
, 1 ) . Ty 4 platelet (p-value=0.035), and segmenters (p-value =0.011); by time of feeding were hemoglobin (p-value =<0.001), hematocrit (p-value =0.034),
"5 Ry, e B ,“.:-,‘ segmenters (p-value=<0.001), lymphocytes (p-value=<0.001), monocytes (p-value=0.001), and eosinophils (p-value=0.006); by control group were
i Magg iy, Ky WBC (p-value=<0.001), hemoglobin (p-value=0.018), hematocrit (p-value=0.008), and platelet (p-value=<0.001); by volume and time was hematocrit
(p-value=0.042); by control group and time were monocytes (p-value=0.0030), and basophils (p-value=0.001).

INTRODUCTION

Benachinmardi et al. (2013) stated that hematological examination is an important step in managing dengue patients. The International Council
for Standardization in Hematology currently recommends ethylenediaminetetraacetic acid as the anticoagulant of choice for the hematological
- testing. It is best for preserving cellular components and morphology of blood cells (Lippi et al., 2007). Delayed sample analysis could result in

a \ hematological changes in the measured parameter, which could complicate the interpretation of the resulting data. This is likely to result in

KEYWORDS: Complete Blood Count, Dengue, EDTA E
|
\
|
|

wrong reporting and subsequently wrong diagnoses (Antwi-Baffour et al., 2013).
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sy o4 REY Yol iy s o S The objective of this research was to determine the hematological
- ) wims e effects of improperly filled K,EDTA tubes (underfilled and overfilled) ¢
in the complete blood count of dengue and normal individuals. SELECTION OF

@ Dengue and normal patients: To determine
significant changes in CBC parameters of blood in
EDTA tubes that were filled up in three different
ways in varying time interval:

Properly filled
(control)
Improperly filled
(experimental)

A. Underfilled
B. Overfilled
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RESULTS AND DISCUSSION |
" . = I FIGURE 1

g ol o _ Mean Hematocrit of Dengue and Normal Individuals
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i.n %" —Jq' l1 —*I | According to Volume and Time
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'\ bctats e L e XT Figure 1 shows that the mean hematocrit, if underfilled, regardless if
<Ll 1 I =T patients have dengue or not, had a significant increase from 30 minutes
to 1 hour (p=0,010), then significantly decreased from 1 to 2 hours
1 1 3 e * : r . " : : (p=0.047), Moreover, the mean hematocrit of patients with dengue fever
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Ay | Hemoglobin versus Haptoglobin and The Others Parameters 4

S Wing Forg Yo, Wang Yens Ui Lee Chun-Pog Lin Chun-Chuan: Chung Chia-Lish: Van HaliCmg |

haptoglobin complexes were removed by macrophages in the " : ‘ | T
reticuloendothelial system like spleen, liver and lymph nodes. s 5 . o o
Besides, the excess amount of plasma-Hb (af} dimers form) | . B ; g 2009
Back to the Basic : From Platelet \\'uulld filter through l|I-L.' glomerulars and shall be reabsorbed in i ~ 1000
-The Role of Platelet in Hemostas proximal tubule cells, if not, the hemoglobinuria would present. J :
Hemosiderin would be found in urine 3-4 days after the onset of — Plasms HGB (mg/dL)
Hyo Chan Kang hemolysis and persist in several weeks, Ml Figure 1A, B Irh: "rl:';:::il'm*'lip between LDH and plasma hemoglobin. A, the simple
Departmant of Medical Laborstory Science, Dongeul institute of Tech Clinically. we determined the hemolytic anemia via physical near togression ot LD, cn RSk SAREERAE SO NE 8 0l LDI Ievel in thre
e £ ‘ 51 ! o : .p,m_up.\ by t-test analysis. The p-vahlc'i 0.01(**) and p-value< 0.0001 (****) were
examination and clinical tests. If each clinical test is used alone, § indicated
! the specificity is not high enough for diagnosis and could not
w5 S exactly evaluate patients’ condition. In addition to the [eees]
:,"',",[',,"'r‘f::"ﬁ,"::’;';:f,""jj,’;:‘;;f‘:;"j:":;_;::{::_‘u:;::ﬂ:'::':’:i‘;;_"’_‘:’i P biochemical and CBC tests, plasma hemoglobin and urine ;
J..r‘ir..*;;:: i,:f,.rl‘,‘::,l:{,L,EE‘.&.EE;:“}%&;::':‘P::::"::: hm‘nnsidcri\n would jassisi in diagnosis and evaluating the | 3y : Figure. 2 The relationship between
s, g ok e s delc st decrder M"s‘q‘f't'"'f.'.ﬁh.ﬁ:: efficacy of treatment in house laboratory. Several markers have "k 4plogiolia sRd Pl RURORObI
s catord by g rud s i ..,L.a.““m}u.rm::...‘a-..,.:::f..'.a;:m".‘r;. i been described in multiple researches and altered in variable § :w ! ;;Z::g:ﬁ;f,ﬁiﬁ;:_Grhapwglomn o
- hemolytic conditions. In this study, we focus on analysis of the ‘ ' E ‘ ” BT
et § i}; mMos! relationship between plasma hemoglobin and other hemolytic | It showed that the haptoglobin level was weakly correlated to
— markers such as haptoglobin, urine hemosiderin and, LDH. R plasma hemoglobin level in scatter diagram. When most of the
| . Besides, we concerning whether the combination of LDH, plasma hemoglobin level =5 mg/dL, haptoglobin results would
‘ i haptoglobin, and plasma hemoglobin would improve the § be within reference range in the same patient. Otherwise. the
T T i ek i specificity of hemolytic anemia and differentiate the expression ) haptoglobin level was depleted in the plasma hemoglobin level
ae marree sad e gerighars o | P . WS st SN A | level of hemolytic markers of intravascular from extravascular >5 mg/dL. The haptoglobin level would reflect when hemolysis
wily O], i it o B Sl 8 hemolysis occurred, but could not help monitor recovery from hemolysis or
e o W pheshussin w2 : response to therapy. Besides, haptoglobin level was reduced in
PSP —— Patient population other condition such as impair liver function, malnutrition and
@ "'“""i""”“ The patient population consisted of 69 random cases with i congenital  hypohaptoglobinemia, ~ which influenced its
Y A — suspected hemolytic anemia (simultaneously comprising values specificity, so it would not enough to be a great indicator for
. q.& {"" ’;EI 4 of haptoglobin and plasma hemoglobin) since August, 2014. 33 & monitoring in treatment phase. Then, changes of plasma
e eaval patients with an established diagnosis of hemolytic anemia and hemoglobin would help provide the degree of different
T R were recruited in this study in division of Hematology and hemolysis for clinical treatment.
' R Oncology at the Taipei Veterans General Hospital. These patients bl padl g e KaRa iRy ool i"""“'““"'":::f VAR
- MU [ T o e were divided into three groups (group I/IV/III) based on plasma |§ e e e
E hemoglobin level. ‘“:“"W :
RSE— dm Sample collection . it i (o | .' )

Division of General Laboratory, Department of Pathology & Laboratory Medicine
@ Faiper Veterans General Hospital, Taiwan, R .O.C'
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While increasing  destruction  of RBC  in  intravascular
hemolysis, the level of free hemoglobin in plasma (plasma-11b,
afy dimers) shall be elevated and integrate with haptoglobin,
Plasma haptoglobin level was depleted in the presence of large

amount of liberated free hemoglobin, Then the hemoglobin:

The hemolytic plasma specimens would be rejected in our
collection for plasma hemoglobin quantitation. The detection of
plasma hemoglobin was performed by tetramethylbenzidine
(TMB)-colorimetry.

Statistical analysis

Analysis of the relationship between plasma hemoglobin and
other hemolytic markers performed with simple linear regression
and observed in scatter diagram. The levels of LDH expression
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According to the simple linear regression model, we found that
moderate positive-correlation (R2= 0.747) existed in between
LDH and plasma hemoglobin, (Figure. 1A) The LDH level was

clevated with the concentration of plasma hemoglobin increased
(Figure. 1B).

PNH, paroxysmal nocturnal hemoglobinuria; AIHA, autoimmune hemolytic anemia;
CDA, congenital dyserythropoietic anemia, TMA, thrombotic microangiopathies

The hemolytic markers would apparently reflect the hemolysis
in intravascular, especially LDH and plasma hemoglobin. The
levels of LDH and plasma hemoglobin in intravascular were
higher than in extravascular and the statistical significance were
attained. The haptoglobin level would not differentiate
intravascular from extravascular when severe hemolysis

L -
among three groups were analyzed by t-test. occurred. (Figure. 3)
L r - == e ‘ _I = 2
There were high sensitivity and low specificity when each test - i o P
- R e - ] - ——— Rl §
. was performed alone. Although the sensitivity of three tests ? . % v B ol
. St ' iy : .l - P R
- N combination of LDH, haptoglobin and plasma hemoglobin S 1 e LS .

would not be increased, the specificity is greater than each test

performed alone and even greatly elevated up to 71%. (Table. 1)
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of changes in hemolytic markers between Intravascalar

Figure. 3 The comparisons
G001(***) and pevalnes L0001 (****)

and extravascular hemolysis. The p-value:

were indicated

in a male whose report of RBC
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haptoglobin and plasma Hb were normal as usual, The report of
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Introductions

Extracellular RNA may be released
from cells in cases of injury and
vascular disease. It has been
recognized as a novel procoagulatory
and permeability-increasing factor and
IS counteracted by RNase. No detailed
characterization of the expression and
localization of RNase and its inhibitor
(RI) in the vasculature has been carried
out so far.

We aimed to investigate the
expression and localization of RNase
and Rl in cells which come in contact
with blood, such as platelets,
mononuclear cells (MNCs),
polymorphonuclear cells (PMNs), and
red blood cells (RBCs) compared with
human umbilical vein endothelial cell
line EAhy926 cells. We further
investigated the effect of thrombin on
the expression of RNase 1 and Rl in
platelets.

Fig 1. RNase 1 and RNase inhibitor (RI)
expression in blood cells.

(A) mRNA expression

. (a) RNase 1

(b) RNase inhibitor
o

[}
14
1.2
1
o8
os
o4
0.2
]

mRNA ratlo
mRNA ratio

& - .
LA <
(f‘@ & ¥ 9 &
RNase 1 == R ——— —
i GAPDH GAPDH e e e weie W

Total RNA was prepared from different
kinds of cells and RT-PCR was performed
using specific primers for RNase 1 and RI.
cDNA derived from each cell line was
amplified by 30 cycles.
GAPDH mRNA was used as a mRNA
quantity control.

Each value represents the mean = SD (n
= 6 ) compared to EAhy926.
i Significant differences are indicated (**)
| with (p < 0.01), whereas (*) indicates a

’l significant difference with (p < 0.05).

(B) Protein expression

{a) RNase 1 from cell suparnatant (b) Rl from cell supernatant
kDo 5 o -

After prepared from different kinds
of cells, supernatant was prepar'ed
and used for western blot analysis
using antibodies against RNase 1

(poly) and RI (mono).

(¢} RNmso 1 (d) RI trom EANy926 supernatant dissociat
i B M gusnidinium chilorida

te) ]
ks 23—
il
FLEE S
) ]
.

1 s
1. positive gontrol (o HMase 1.d | RI)
1. EAHYRIN supsroatant

o)

Supernatant protein derived from
EAhy926 was dissociated in 8 M
guanidinium chloride (a very strong
chaotropic agent) and used for
western blol analysis using
antibodies against RNase 1 (poly)
and R (mono)
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Materials & Methods

Materials

A) Reagents

* thrombin : 2 nM

B) Cells

* EAhy926 (human umbilical vein
endothelial cell line)

* platelets

* mononuclear cells (MNCs)

* polymorphonuclear cells (PMNs)
* red blood cells (RBCs)

Methods

‘RNase activity tests

‘reverse transcription-polymerase
chain reaction (RT-PCR)

*western blot
"immunocytochemical staining
*transmission electron microscopy
(TEM)

*immunoelectron microscopy (pre-
embedding method, post-embedding
method)

Conclusions

‘RNase 1 activity, mnRNA and protein
expression derived from EAhy926 were
highest, but Rl mRNA and protein were
similarly expressed in most of the cells.
"RNase activity may be mainly released
by vascular endothelial cells in the
vasculature, and RNase 1 released from
blood cells seems to be inhibited by RI,
*RNase 1 and VWF were partly
colocalized in EAhy926 Weibel-Palade
bodies and platelet a-granules.

Healthy vascular endothelial cells
support anticoagulant property by
secreting RNase activity, but at the
sites of endothelial injury, RNase
activity may be blocked by platelets
and leukocytes. The RNA/RNase 1/Rl in
blood cells may be a contributor to the
regulation and maintenance of
vascular homeostasis.

Results

Fig 2. RNase activity

RNase activity in supernatant derived
from EAhy926 cells and blood cells
incubated for different times.

25 = RNase 1 (0.88
Uiml)
® EAhyS26

(B) transmission electron microscopy
(TEM)
(a) EAhy926

5

H platelots
HMNCs

B PMNs

®RBCs

RNase activity ABS (280 n
& B

o i B i L2 iy P

o 5 10 20 30 60

time Iminl

RNase activity was determined in 100 pl
of supernatant prepared from different
kinds of cells incubated with 1 ml PBS.
Each value represents the mean = SD (n
=6 ).

Significant differences are indicated (OO

(a) TEM revealed EAhy926 cells.

(magnification, x5000) REIEE it [
(b) TEM revealed a-granules (arrows) of ; g WL}, ang (#s
platelets. (magnification, x30000)

(C) immunoelectron microscopy
(1) EAhy926 (pre-embedding method)

or **) with (p < 0.01) compared to S an::,-tase-; bl -
EAhy926 in cell types or 0 min values of 7 G e =
each cells, respectively, whereas (*) s i .u»

indicates a significant difference with (p < s ;n e

0.05). 2 F:

Activity values of platelets were
normalized to the same cell number (1 X
108 cells), the others were 1 x 10° cells.

"

(a, b) RNase 1 (arrows) and \fWF
(arrowheads) were localized in EAhy926.
But they were not in nuclei (N).
(magnification, x40000, x30000)

(2) platelets (pre-embedding method)
(a) anti-RNase 1 [b ati-W\fF

Fig 3. Localization of RNase 1 and RI

in different type of cells.
EAhy926 =

Activated platelets

After fixation and blocking of cells,
antibodies against RNase 1 (green) and
RI (red) were added followed by
application of the corresponding
secondary antibodies and Ho‘echst—
staining of the nuclei (blue). Scale bar

equals 10 pm

ization of RNase 1 and von
actor (VWF) in different type

(a, b) RNase 1 (arrows) and WW:'
(arrowheads) were partly colocalized in o
granules. (magnification, x40000, x20000)

(3) post-embedding method

(a) EAhy926 (b} plateiots

Fig 4. Local
Willebrand f

f cells.
{QA] lmmunocytochamlcal staining

PMNs

Acthsadud platetets

(4, b) RNase 1 (arrows) and VWF
{ar rowheads) were partly colocalized In

EAhy926 and granulos (magnification,
xR0000, x80000)
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IDR and DXR induced PCA on vascular endothelial

VOR Induced PCA on vascular endothelial and lymphols
cells through PS exposure.

Coll-based laboratory methods presented in this
useful for evaluating procoagulant effects

Cell-based laboratory evaluation of coagulation
activity change by antineoplastic drugs for the

treatment of hematological tumors

Misae Tsunaka, Reina Arai, Ayaka Ohashi, !qqumhf Koyama
Graduate School of Health Care Sciences,
Tokyo Medical and Dental University, Tokyo, Japan

Significance of the MPXI i
o9y diagnosis of APL and other

(A) IDR (B) DXR (C) VOR

TF pon v cnlle 0% )

3
T poslbrn o lie 8]
H E B "

Each cells (EAhy926, U937, Molt4, Ramos, HUT78) were incubated with or without IDR, DXR, or VOR,
respectively, at 37°C for 24 h. Data are expressed as mean =+ SD (n=6).

Fig 3. Effects of IDR and DXR on TF mRNA

(A) IDR (B) DXR

A -
-

™
-

Each cells (EAhy926, U937, Moltd4) were incubated at 37°C for 4 h. Total RNA was extracted from and
stocked until RT-PCR. cDNA derived from each cell line was amplified by 28 cycles. GAPDH MRNA
was used as an mRNA quantity control, Relative signal intensity was determined and data are
expressed as mean % SD (n = 5)

DXR, and VOR on PS exposure on the cell surface
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PS5 was detected by FITC labeled annexin v Each cells (EAhy926,U937 Moltd. Ramos HUT 8) we
incubated with or without, IDR, [ I igtatohy
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IdarUbiCi” (|DR), doxorubicin (”XR)’ and vorinostat (V()R) are effective for A) T(MIH(.\H[R .([')f phnrm;l(:nlnf’.lcal Takako Tenjin1, Ken!l Yonezawa2, Chika Omoto
treatment of myeloid and lymphoid tumors. During the initial course of “‘-”"“‘"”[r‘_“'””) : _ ASERon) """‘“I“H";:i'g’::x::ofg
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Conclusions

*RNase 1 activity, mRNA and proteh |
expression derived from EAhy926 w
highest, but Rl mRNA and protein w
similarly expressed in most of the ¢

al vein *RNase activity may be mainly relea
by vascular endothelial cells in the
vasculature, and RNase 1 released { 5]'
s) blood cells seems to be inhibited by
5 (PMNs) *RNase 1 and VWF were partly L |
colocalized in EAhy926 Weibel-Pala:
bodies and platelet a-granules. ([
Healthy vascular endothelial cells &
ymerase support anticoagulant property by
secreting RNase activity, but at the
sites of endothelial injury, RNase
aining activity may be blocked by platelets &
icroscopy and leukocytes. The RNA/RNase 1/R
blood cells may be a contributor to 1 |
copy (pre- regulation and maintenance of !
-embedding vascular homeostasis. -
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Introduction

Several studies on the elasaification of acute myelowd
leukemia (AML) uaing hematological nnnlyzers have
been performed

A

. 4
Strong positivity of myeloperoxidase representa the
typrcal evtochemieal pattern of acute promyelocytic

leukemin LAPL) cells, and it @ empirically known
that APL « how Ly

ADVIA PEROXN channel

U evtopram pattemin

e aums of this study were to digtinguish APL from
other AML subtypes and to detect morbid neutrophils
remaining during the routine classification of blood
cells by setting the high myeloperoxidase activity
area in PEROX evtogram,

Methods

We studied medical records of b patients with APL
and 16 patients with other AML subtypes and
analyzed the frequency of cells on the high
myeloperoxidase activity area using the FCS
system (Siemens). Healthy volunteers were enrolled
as controls.

We also investigated changes in the number of cells
in setting area for APL patients during their
progress to complete remission.

Statistical comparisons between groups were
performed using a one-way ANOVA followed by the
Tukey’s multiple comparison test.

| Healthy comtrol |

= AFL

- AT

tior{mize of colin)
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w Othar

Absorbance (MPO staining)

Fig2 The breakdown of AML patients
Fig1 ADVIA2120i PEROX cytogram

|
- d 1d)

da=e mctivicy area( Hhgh MPO ures) _I

[Higs myel
Fig3 The representstive PEROX channel cytograms

(n} APL patient
(b) APLpatient (variant)

(€] A2 patient
Results

(d) Healthy control
. The frequencies of the cells in t.he‘setting area for
APL patients were significantly higher than th;)lse
for patients with other AML subtypes and for the

healthy controls.
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Fhe mignificant reduetion in the number of cells in

setting aren for APL patients was observed during
their progress to complete remisaion. .
The differentintion induced morbid cells remaining
during the treatment period could be detected by j
sething area at eytogram, although microscopy

couldn’t detect morbid cella maintaining strong
peroxidase notivity.
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Figs The transitionof PEROX cytogram for the representative APL patient
during progreas to complete remission
() at the initial visit (Day0)
(b) undergoing treatment (Day20)
(¢) ut the hematological complete remission (Dayd4)
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P&-nm];elocrte couldn't be datm:_:.:d in microacopy of peripheral blood smears at
20, althoug L : 3 :
ga‘gumaf Thi= data suggested that differentiation-induced porbid myeloid
maintaining Strong pe id) actIvity

1 i alize
pumber of cells in high MPO area was norm .
pumber of cellain pormal miyeloid area was correlated mﬂ;}.]:i:umba of
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Conclusions

. These datasuggest that informatlon Ero;n t._l;aej
cytogram obtained by using the hemls;to ogl
analyzer ADVIA couldbe useful for the ;
classification of APL and for the detecntoneom
morbid cells remaining during the treatm

periodA
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Introduction

* The mean myeloperoxidase index (MPXI) is calculated
during the routine complete blood count (CBC)
performed using the autoanalyzer ADVIA2120i.

* We previously reported that the MPX| in acute
promyelocytic leukemia (APL) patients was higher
than that in patients with the other types of AML,
Furthermore, MPX! was useful in the follow-up of APL,

* In this study, we studied a larger samples size and
provided statistical reports showing that the
significance of the MPXI in more detail

ADVIA peroxidase cytograms and micrograms

| Normal subject :MPXI=0.1

APL:MPXi=44.8

§
Absorbance (MPO staining) Crlt papulation was P8 MG X 1000
Socated In right side snd  WBC 15100/t
ol the cytogram Other 97.5%

APL variant : MPXI=33.2 M2 :MPX|I=8.4

Cell population was BB MG x 1000 P8 MG % 1000
located bn rght-side » few granules WEC 4800/1L
#rvd ol the cytogram WBC 125900/t Other 46.7%

Other 96.5%

M5a : MPXI=7.8

PE BM MG x 1000 PB MG X 1000
| WEBC 59300 /ut WBL 125900/ut
Other 80.7% Auer body(+)

Other 80.0%

M6 : MPXI=9.2

P8
i WBL BE00/uE

BM MG X 1000

1 omher 57N

Materials and Methods(1)

«»

*We measured the MPXl in 26
patients with AML treated at
the Hyogo Cancer Center
using an appropriately
controlled ADVIA2120i,

Significance of the MPXI in the differential
diagnosis of APL and other subtypes of AML

Takako Tenjinl, Kenji Yonezawa2, Chika Omotol, Tomoe Yagil, Aya Adachil,
Masanori Nakamural,Toru Murayamal, Mitsuhiro Ito3

& | [{]
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9 A
The avarages of tha MPX! values + S E
|
| r 9

I Hyogo Cancer Center, lapan

4 Hyogo Cancer Center/Kobe Univ.Graduate Schoal of Health S lences

1 Kobe Univ.Greduate School of Health Sclences

Materials and Methods®@)

* Statistical analyses were performed using the
ANOVA and Tukey’ s tests. The significance level
for each test was set at P values less than 0.01.

*All statistical analyses were performed with
EZR , which is a graphical user interface for R,

Results(1)

The averages of the MPXI values in the different
groups were as follows.

3

348 214 141 1075
-255 5 24 5.74
5.02 0z 7.8 162
.13 T 9.2 519

*The P value of the one-
way ANOVA was
0.00001.

*The difference in the

| average MPXI| values

' o between 5 groups were

T ey o —— i fas
statistically significant .

Results®@)

N L

The difference in the
average MPXI values
between the APL group
and the other AML
groups was statistically
significant .

Discussion

*These data suggest that MPXI values are useful
for the diagnosis of APL or the other AML
subtypes. Interestingly, MPXI is effective in the
differential diagnosis in the case that is difficult
to diagnose morphologically including APL
variant and the M2.

* It was thought that the remarkable high price of
MPXI reflected abnormal granule (MPO strong
positive granule) of APL.

Conclusion

* We measured the MPXI in patients with AML
using ADVIA2120i.

*The MPXI in APL patients was higher ina
statistical significance than that in patients with
the other types of AML

* MPXI| values are useful for the diagnosis of AML
subtypes
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Introduction
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& expression affected PKM1/PKM2 splicing through |
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HARNPAL expression was dose-dependent manner, FIR
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Purpose

InJapan there are few reports concerning hospitals regularly holding a
conference oh bohe marrow (BM) examination and where medical
technologists (MTs) participate. In our hospital, the conference has been held
every week since 1985, and In addition to hematologists and pathologlsts, MTs
participate there and give explanations on myelogram and morphological
findings. In this instance, we'd like to report on the benefits and significance of
MTs participating in conferences on BM with representative case reports
experienced in 2015.

Subject and methods

There were 197 cases discussed in the conference in 2015 out of 456
submitted specimens. In these cases we'd like to show 2 cases that the
conference was meaningful for diagnoses

Case 1

A 70s man was suspected for early gastric cancer by the result of
gastrointestinal fiberscopy, so consulted to a gastroenterologist. Ina
preoperative examination he was found to have pancytopenia, so consulted to
a hematologist and a BM examination was operated.

Blood test
'
‘. Myeloblast 0.0 % |
Pramyelocyte 0.0 %
Myelocyte DG % I.

MORTTENTSHY

. e 30
P 83 gt
Ab 43 gL

wec 26 109l
RBC 231 10%/L

| HGB 66  g/oL |

LA 380 umolfl (6.3mgfdl] = | Metamyelocyte 1.5 %
N 5.8 mmolfL (16:3mg/dL) I_HC_T_ 20.9 % | Bandform 1.0 ¥

Cre 70 pmol/l [0.74mg/dl) | MEV 505 fL | Segmented form 57 :
LOH 255 /L (255071 || mMcH 286  pg | lymphocyte 345 %

fe 45 pmol/L  1252ug/dl) BEHC e g Jdi |l Monocyte 35 %
Uisc 4 pmolfl (22upfdl) T ol Easinophil 16.0 % |
Fer 461 g/l (46ing/dL) '—L“ — S ﬂ'—-_ _Basophil
VB12 280 pmol/L (380pg/mi] [ NReC 0
folicagid 26 nmol/L  (114ng/mL)

BM smear

I Myeloid (%) Erythroid (%) Others (%)
Myeloblast 0.6 Proerythroblast 0.0 Maonocyte 14
Promyelocyle 0.0 Basophilic 10 | Lyrmphocyte 4.8
Myelocyte 6.0 Polychramatic 61.6 Plasma cell 0.0
i Metamyelocyte 1.6 Orthechromatic 13.7 Reticulum cell 0.2
| Band form 29 I
= | Cellularity : Normocellular
L _Seynented form 3.2 M/E - 0.23
Eosinaphil 2.7 NCC : 90:0% 1079/
= Mgk : 128 % 10%6/L
Basophil 0:2

There were dysplastic changes in three lineages, so we calculated the
percentage of dysplastic cells of each lineage with our own table for assessing
maorphologic dysplasia according to the atlas on morphological diagnosis.

Our own table for assessing morphologic dysplasia

Myeloid atleast  Pelger

nuclear hypersegmentation

Serlea 100 fopaicr 13 pseudo Chedlak-Hn.gashr granules 0
small size
Erythroid at least ns 25 mega;ohlastnr:n ;hangt.- 3
Sicias 100 ar?forr exis 9
multinuclearity
at least o non-phulated nuclel
Megakaryocyte K 3
o 25 il 3 multiple, widely-separated nuclei

#Pelger ; hypo-segmented mature neutrophils

#Hypo-Gr : degranulation (a- or hypogranular neutrophils)

#RS © ring sideroblasts

#mMek : micromegakaryocytes

Clot sections and biopsies

Hematopoietic cells slightly increased. G/E is 1/2~3. Erythroid precursors
increased, and had megaloblastoid change and RSs in iron staining. Mgks
obviously increased (63/mm*), and mMgk or non-lobulated Mgk existed.
Images of smears, biopsies, clot sections, and immunostaining

Pelger Hypo-Gr RS mMgk

smears

blopsies
tlot sections
immunostaining

Dingnosis

myelodysplastic syndrome refrac tory eytopenta with multilineage dysplasia;
MDS HCMD

=)l
ratio [% ik ratio[%

The significance of medical technologists (MTs)
participating in conferences on bone marrow (BM)

Nozomi Aoyama

ba NT'T Medical Center Tokyo

About the atlas on morphological diagnosis
| In Japan we categorize morphological dysplasia with this
atlas. This atlas says morphaological dysplasia can be devided
into category A that is highly specific to MDS and category B
that is less specific but indicates MDS if frequently detected.
The atlas also says If morphological dysplasia is detected in
one linage mare than 10%, we can say the linage has a
dysplasia,

(atlas on morphological diagnosis)

Case 2

A 605 man, developed Follicular Lymphoma (FL) in 2002, was suspected for
transformation to Diffuse Large B-cell Lymphoma(DLBCL) because of the
exacerbation speed and his clinical condition, Thus a BM examination was

operated.
Blood test
[fi o 511 WBC 38  10%L |  Myeloblast 00 % |
TP 56  g/L [5.6p/dL) REC 278 10%/L| Promyelocyte 00 %
Al 40 B/L |4:0g/dL) Hgb 9.2 gfdl | Myelocyta 05 %
UA 360 upmol/L  (5Qmg/dl) | Het 288 i Metamyelocyte 00 %
UN 75 mmol/L (2Limg/dl) || MCV 1032  f Band form 50 %

Cre 90 pmolfL (097mg/dL) | MCH 33.0 pg Segmented form 745 %

AP 390 (UL (300IU/) [MCHC 319 g/dL | lymphocyte 130 %

y-GT 14 UL (e | Pt 98 30%L|  Monocyte 70 %

LbH 283  IU/L (2831U/L) | Eosinophil 0.0, %

sIL-2R 1572 UfmL (1572U/mL) . Basophil 00 %
BM smear

Myeloid (%) Erythroid (%) Others (%)

Myelokiast 1.2 Proerythroblast 0:0 Monocyte 4.1
Promyelocyte 0.3 Basophilic 0.3 Lymphocyte 123
Myelocyte 15.3 Polychramatic 299 Plasma cell 0.4
Metamyelocyte B.1 Orthochromatic 0.8 | Reticalum cell 01
Band. form 10.6 :
Cellularity : Hypocellular
Segmented form 139 M/E : 1.68
Eosinophil 2.4 NCC : 35,0 % 10A9/L
= — 3 1 Mgk : (+)
Basophil 0.0

Except mild megaloblastoid change of erythroid precursors, marked
morphological dysplasia for two other lineages and atypical cells were not
detected.

Clot sections

Aggregations of small lymphocyte-like cells were partially detected.
Biopsies

An aggregation of small lymphocyte-like cells were detected in an edge of
bone trabecula.

Immunostaining

bel-2: positive, bel-6 and CD79a: slightly mottled positive, CD10: negative
Images of smears, biopsies, clot sections, and immunaostainin,

particle myeloid | erythroid

smears

biopsies
clot sections

immunostaining

Diagnosis
Infiltration of FL into the BM.

Discussion

BM smears are superior in rapidly grasping morphological findings of each cell
as Case 1 shows. On the other hand, clot sections and biopsies are superior In
evaluating cellularity and proving lymphoma cell infiltration as Case 2 shows.
Through these cases we could clearly recognize the merits of each method of
BM examination

Conclusion
It 15 very meaningful to grasp whether myelogram and morphological findings
correspond to histological ones through the conterence. Mareover, the
conference leads MTs to keep motivated and to improve the
clinicopathological knowledge for understanding the histological findings and
pracess of the diagnosis, Thus, we'd like to recommend our activities to othe:
nstitutions
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Efficacy of Cell2 'ision® Competency Software as an
! Hematology education=! t- 2 ar learning blood cell morphology

 PC-38

Asami Naito'™™* Htsu !
Kazumasa lsobe!

sl 2tk

Introduction

Continuous education and cross training are required for developing
and maintaining laboratory hematology proficiency. CellaVision®
Competency Software (CCS) is a program for education and
gompetency testing of manual blood cell differentials in the
laboratory. In this study we evaluated the efficacy of this program.

Aims / Objectives

The purpose of this study was to assess the effect of an educational

morphology program on the laboratory hematology proficiency of
medical technologists.

Methods

Wemcruited 13 medical technologists who had no experience in
blood cell morphology as study participants.

Ethical issue

Th'e--!‘».ttldv protocol was approved by the ethics committee of The
Institute of Tsukuba Medical Laboratory of Education and Research.
Methods

=The participants performed the skill test once a week for 4 weeks.

“The skill tests were designed to classify 300 cell samples, including
abnormal and normal cells, into 13 cell categories.

~ «After testing, the participants were shown their results by the
examiner, including a cell-by-cell comparison and their achievement
compared to the other participants.

Funding |
This study was supported by a grant from Tsu kuba Medical
Laboratory of Education and Research.

Schedule

Compare
the correct
answer
ratio of 1st

HcChikunt Ishifima’, Takayukl Yamamoto!, Ryou Sunaga’,

I Tsukuba b Laboratory LLP, Japan (e-mall: nalto@tsukuba-i-lab.com)
) Tsukuba Medical Laboratory of Education and Research, Japan

b LS Medience Corporation, Japan
A Department of Laboratory Medicine, University of Tsukuba, Japan

As shown in Fig 2, first week classification performance of the
participants was variable, but by the 4" week they had become
more consistently correct,
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Fig 2 Changes in the correct answer ratio for the cell categories

Fig 3 shows the changes in cell classification ability by cell samples.

Cell classification ability varied during the first week, but by the 4th
week the cell classification scores became less variable.
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Fig 3 Changes in cell classification of the cell samples (Promyelo)
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As shown in Fig 1, the mean correct answer ratio improved from
62% to 78%. The levels of the 4" week participants reached to

specialist rank.
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Fig 1 Changes in the correct answer ratio of the 13 participants

o R w ._ o — from 82% to 95%)

Using CCS helped inexperienced clinical laboratory technicians to
develop high levels of proficiency in their blood cell morphological
examination accuracy.

At our institute we have held a foreign trainee invitation program
since 2011 and have used this software to train medical
technologists from Nigeria, Cameroon, and the Philippines. They
have also appreciated the game-like, active, self-learning style of CCS.
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| Results: Cilostazol was no inhibition without PGE, measured
aggregation, in the presence of cilostazol and
and 9%, respectively (Figure 1, A-C). Ex vivo p
respectively (Figure 2). However, platelet aggregation in
both in vitro (Figure 1, D-H) and ex vivo (data not
cerebral infarction patients after dosing showed signi
10 nM PGE, (75%) (Figure 3).
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Introduction and Aim

Rirect oral anticoagulants (DOACS) have been developod
for prophylaxis and treatment of thromboembolic disorders
When utilized, laboratory monitoring 18 not necassary,
though their effects on clotting assay results are not waell
undarstood. We Investigated the effects of dabigatran,
fivaroxaban, and apixaban on the results of clotting assays
usad in general examinations

——
Objects

Each of examined DOAC was separately added to 4 normal
plasma samples ( 2 commercially available normal plasma
samples, homemade pooled normal plasma from 6 healthy
subjects, plasma from a healthy donor ) at concentrations
of 100 and 400 ng/m.

ee——
Methods

* Prothrombin time (PT) was measured with Coapresta®
2000 (SEKISUI Medical, Tokyo, Japan) by using
Thrombocheck PT Plus (Sysmex, Kobe, Japan).

* Activated partial thromboplastin time (APTT) was
measured with Coapresta® 2000 (SEKISU| Medical,
Tokyo, Japan) by using Thrombocheck APTT SLA
(Sysmex, Kobe, Japan).

* Fibrinogen (FBG) was measured with Cluss method by
using Thrombocheck Fib (L) (Sysmex, Kobe,
Japan).Clotting time was measured with Coapresta® 2000
(SEKISUI Medical, Tokyo, Japan) ..

* Antithrombin activity (AT) was measured with factor Xa-
based chromogenic substrate assays using Test-team®
S AT Ill (SEKISUI Medical, Tokyo, Japan). These results
were analyzed by Coapresta® 2000 (SEKISUI, Tokyo,
Japan).

* Protein C and protein S were measured with APTT-
based assays using STA-Staclot® protein C or S kits
(Roche Diagnostic, Tokyo, Japan). These results were
analyzed by STA-R® (Roche Diagnostic, Tokyo, Japan).

* Coagulation factor I, V, and Vi levels were measured
by a one-stage PT-based clotting assay. Coagulation
factor VIII and IX levels were measured by an APTT-
based clotting assay on the Coapresta® 2000 (SEKISUI
Medical, Tokyo, Japan) .

* Statistical analysis Mann-Whitney Test, Wilcoxon
signed-ranks test. Statistical significance was
determined with P value < 0.05.

(A)PT (B)APTT (C) FBG
(s&c) (s6c) (mg/dl)
L Bl 1 450
-
"
16 50 4 T 400

7
/ 4’ 350 3
14 i /

mn — 20 — ) ¥
i} 100 400 0 100 400 0 100 400

251)

DOAC cancentration (ng/ml.)

@ Dabigatran @ Rivaroxatian @8- Apixaban

Figure.1
Result of the coagulation scraening test,
(A) PT, (B)APTT, (C) FBG.

Data are expressed ag the mean + Standard deviation (N=4),
" P <0.05. va 0 ng/m|
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Conclusion

We found that the tested DOACs have varied influence in a
concentration-dependent manner on the results of clotting
assays used in general axaminations. Apixaban tended to

exert an overall lower level of influence as compared to
dabigatran and rivaroxaban
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Effects of direct oral anticoagulants
on general clotting time assay results
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Results

PT and APTT ware prolonged by the addition of
dabigatran and rivaroxaban In a concentration
dependent manner, while there was no such effect with
apixaban. FBG was not Influenced by any of the DOACs.
(Figure 1)

Each of the tested DOACs exerted influence on the
aclivities of all examined coagulation factors, excepl for
factor Il (Figure 2)

« PS were significantly affected by dabigatran in a
concentration-dependent manner, and AT was affected
by rivaroxaban. The influence of apixaban on PC, PS,
and AT was lower as compared to dabigatran and
rivaroxaban (Figure 3),

(A} F N " (B)FV - (C)F IV

() F i (E)FIx
1

Figure.2

Result of the coagulation factor activities.

(A) Factor Il, (B) Factor V, (C) Factor VIl (D) Factor VI, (E) Factor IX. Data
are expressed as the mean + Standard deviation (N=4).

*P <0.05. vs 0 ng/ml

] (A) AT - (B} PC {C)P3
(%) (%) (%)
160 . 480 |
140 + 360 1
120 | +/ 240 1
|
100 - 120 4
1
80— — 0 - . - : 0 - ; ~ ;
0 100 400 o 100 400 0 100 400
NOAC concentration (ng/mL)
@ Dabigatran @ Rivaroxaban -@- Apixaban
Figure.3

Result of the anticoagulant proteins.

(A) Antithrombin, (B) Protein C, (C) Protein S.

Data are expressed as the mean + Standard deviation (N = 4),
* P<0.05. vs 0 ng/ml

Table 1 Effects of DOACs on general clotting time assay results
DOACs Dabigatran Rivaroxaban Apixaban
= - e pffects
beminon” _thrombin_ Xa TR
e . BT (@} L) = prolonged
oagulation Scroaniny : - y
oy e APTT @ L] prolonged
Fbg = - - —
AT = — increase
anticongulant protaing PC @ —. Increase
Fs (5] @ Increase
Coagulntion Facter Ell &) A A =
Activity FV { A decroase
{Extrinsic Commuon ) F 2
Vi Fa¥ s decrease
Loaguiation Factor F Vil A & AN decroase
F X € 0} decrease

@ strong influence, () influence, A weak influence,
= It doean't influence
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wany Laboratory Monitoring of Oral Anti-factor Xa
Anticoagulants: Rivaroxaban, Apixaban and Edoxab

Yuya Masuda', Kazuhiko Matsuno', Masanao Hatase! lakayuki Usam|®
o L& | ) - ' 6 E
Hitoshi Shibuya', Mar Emmi® | Kaoru Kahata', Chikara Shimizu! &

Division of | -ll\ul,ml!y and ]|-\|"~'1I'illlt| Madicine ”“"‘-k:iltlll Univar:

. ity Hospital, S ‘
Kyowa Madex Co. |1d i pital, Sappord, Japan

lokyo, Japan

Background

Direct oral anticoagulants (DOACSs) have

. Direct oral anti-Xa anticoagulan
recently become available for prevention of ischemic it

e ——————

stroke in non-valvular atrial fibrillation (NVAF). Aol ikl oxaban

Sensitive monitoring methods for DOAC therapy are bl R R

required in some situations. Rivaroxaban, apixaban Renal excreation o0% 27% %

and edoxaban have been approved as direct oral anti- il Al s ' -

factor Xa anticoagulants. Here, we investigated the et Lk . sl

utility of chromogenic anti-Xa assay and standard e il il i

clotting time assays (PT and APTT) for monitoring of T o LAl 144 e

anticoagulant therapy with each anti-Xa anticoagulants Dosage 15 mg qd Gmgbid B> B0kg: 60 mg qd

using plasma samples from NVAF patients. — L SR TUNL W /
Materials and Methods —

Samples

Citrated plasma collected from NVAF patients treated with
rivaroxaban, apixaban or edoxaban in Hokko Memorial Clinic (Sapporo,
Japan)

FXa inhibitor +
o

Calibrated chromogenic anti-Xa assay
Chromogenic substrate: §-2222 (Sekisui Medical)
Calibrators:
Rivaroxban: Biophen Rivaroxaban Plasma Calibrator (Hyphen Biomed)
Apixaban: TECHNOVIEW Apixaban Calibrator (Techno Clone)
Edoxaban: edoxaban-spiked control plasma (edoxaban; Daiichi Sankyo, control plasma; Kyowa Medex)
Analyzer: Hitachi 7170 automatic chemistry analyzer (Hitachi High-Technologies)

{plosma)

regidial FXa

8.2222
an | Aa | M} |

f\pm) -t [ AR Mi--Mi AA -

Moasite i 405 ney

Clotting time assays
PT using 3 reagents: Thromborel S (Sysmex), Coagpia PT-N (Sekisui Medical) and Simplastin Excel S (Kyowa Medex)

APTT using 2 reagents: Thrombocheck APTT-SLA (Sysmex) and Platelin L |l (Kyowa Medex)
Analyzer: COAGTRON-180 (Kyowa Medex)

*“This study was approved by The Institutional Review Board of Hokkaido University Hospital and Hokko Memorial Clinic.  /

an

-
——— Results J
N\
Influence of anti-Xa anticoagulants on PT
edoxaban
Basic perf fch nic anti-Xa assays o MO e b ec) i
asic performances of chromoge y: el o) <)
. r=0,9684
rivaroxaban apixaban edoxaban 50.0 > e £0.0
Repeatability Low conc. 2.90% 0.64% 1.47:’0 400 .‘. ;--i"l:gmsaua ritl?::sg a0.0 et ; ""‘""fm
(EV High conc. 0.41% 0.39% 0.50% 30.0 Fau " » « 300 . r=03378 20 -;.:{Tv- r,=°o;m
Detectable sensitivity 10 ng/mL 20 ng/mL 10 ng/mL s | g e . r=08302,0, . .: st 20 a8 '{:E'ii.:'--: :
| i /mL " ok j‘-’:f:-‘-' gt ‘fﬁﬁ&%;& .E i EBT “g qi‘ 8 e
Linearity ~500 ng/mL ~400 ng/mL  ~ 600 ng/m i .4 0] ol o o
0.0
009 100 2000 300 400 S;ﬂn;mflaa 100 200 300 400 5(:;”“- 1] 100 200 300 400 @mb
i i i | S e ia PT-N ®:Simplastin Excel S
Time courses of plasma drug concentrations in s Thromborel S & :Coagpia i
healthy volunteers
) 3 Influence of anti-Xa anticoagulants on APTT
ogml.] 30 '/‘ . Mﬁg_g{_”;?k_fm( ed
200 — ng/m! i
rivaroxaban /" \\‘_ g Mean:of trough con. e rivaroxaban s apixaban = xaban
(n=2) 100 e W 21 ngfml £0.0 §0.0 AR
’ . aan of LLonc = ; > . Y o*
ngimi ) 300 A — M?‘;:‘; iﬁ:ﬂiﬁr =Rl = :-u.am 50.0 N, P 500 . ".; ,.u;.‘..
200 ~ : . = . . il
aplxaban / e Moan ol irouah cono, o "L afle. gcesrs o i ey s & .,l.?:: z\"i :
L " ;m'?:;o“r?r”:l 40.0 5" . Mhrge ARY '.,'i't C - o™ :‘ 47 'ol :-r’ e 2y
V4 nd o/ : '1"- o L i " .‘-a k] . p:‘: " E; :' .
- ( e . : . : it L ", S e . .
. Manx;:ﬂfnnc 30.0 ﬁ’ \ 00 | . L 01940 00 9~ L 02738
edoxaban < Mean.of mm GONG. 1 & s
{n=2) 100 - 200 - a0 . B
AT g o 100 200 300 400 :ﬂnm- o 100 700 300 40O l?:o'!ﬂ' o M0 WO [
e Thrombocheck APTT-SLA e! Platelin L Il
The present study showed that: ‘ . w piagma GANXE
(1) Basic performance of calibrated chromogenic assay using g.2222 was sufficient to determine p
anticoagulants concentration. _ _ . o
(2) Rivaroxaban and edoxaban induced prolongation of PTina conpentrgtton—depeggﬁ}“t O:PT roagents.
(3) The prolongation of PT induced by rivaroxaban or edoxaban varied widely d‘;p:PTT gv O acker Hian thows for PT :
(4) Correlations between plasma concentrations of rivaroxaban of efdo?(aban aq bl oot ot I|
(5) With regard to apixaban, PT and APTT was inadequate for monitoring of apixaban py
sensitivity for plasma apixaban concentrations.
Discussion and Conclusion

i i lants

Ihis study showed that the chromogenic anti-Xa assay closely reflects plasma “:tﬁ;ﬁfsff;ﬁﬁﬂgﬁnn oral anti-Xa
concentration, and could be an effective method to assess antnco-’ag“'?“on ""c"""yg t?e useful for patients with bleeding
anticoagulants. In particular, measurement of plasma drug co NOSTRIoN app?aa_rrs hich reflects both plasma drug
risks such as overdosing, before surgery and renal dysfunction. Atthe same, lln\:onitoring of anti-Xa anticoagult S
concentration and potential coagulability, should be measured for more ‘pmcm‘ft' n activity of rivaroxaban of edo
However. it should be considered that the prolongation of PT due to anhco;ldgu :::1 of PT reagents are required In
varied widely depending on PT reagents. Further investigations for standardiza tration s influenced by the timing of
addition, it also should be considered that measurement of plasma drug concentt

ibute to the 1
blood collection because It fluctuates widely from a
astablishmant of a means o monitor anti-Xa anticoagulants treatment

1

dministration to trough. These findings will contr {1,
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Hematology

Usefulness of clot waveform analysis on the
identification of cause for APTT-prolongation

Naoki Tokunaga', Chihiro Inoue', Yusuke Inoue', Saki Akaiwa',

PC-43

Introduction

Prototgation of the avivated pactial thromboplasun wme CAPTTY mny Boave muoliple

canees: tavtor detteency CEE mbstion o compiatiom Taetor (R, Tupos sntiooms it
U1 A OF avtrcomsulants soeh as sarkacin CWar, waivacrionares hepocin Chepd and divect
ol anticoaeulants (DOACSY, The AT yalue alone, thoughs wsoaneapable of determining
Thie oot cansg

It was veported that the ACTL- TOP ¢oggulation analyzer can detect LA or FEY by mean ol

e abnomnal wavetomn curves folowimg an APTT assay ( |

A Nofmal urves H Abnoomal eurves
1. Shoulder ty |

..\ ) . O.

LA < Biphasde ype |

U LT Carve
|
Ao by shange

1 \ |

Flgure 1 APTT waveform pattems on ACE-TOP congulition analy ser

Aim

We tried to identify the case off APT T-prolongation by using numerical clot way eform
parameters of the 2 devivative curve derived from APTT assay on an ACL-TOP system.

Factor VI inhibitor positive APTT: 92.0 (sec)

' ] ‘I\ - ' ,H\ i |
O e e

S 4 1

1%

LA positive APTT: 1783 (sec)

Ihe 28 derivative curve of APTT waveform in the LA, FI, TD and War groups showed abnormal pattern. However, we did not find any abnormal patter

Hiroko Yoshida', Takayuki Nakao', Toshio Dol

"Division of Medical Technology, Tokushima University Hospital

Ehvision of Clinteal Daboratory, Tokushima University Hospital

Materials and Methods

v Nl

W psedd the plismn of 36 headthy solumteers (Momnly, 29 patients with
POV, FINGE EXEL FXTRLEVO, WY, 6 patients with PEOEYIES, FVA)
O patients with LA (posiive of dRVVT aodfor SCT), and 340 patienis treated :
with antieosgulants ineluding Weor tn o 1LY, FHep (n Iy,

K1)

159, dabigatenn (n
rivaroxabom (n
o Methods (Fewre )
Il | i

AV was mensured in nll

samples and the 2™ derivative curve S0 (8 v dalrliration i >
pattern was analyzed (C1).02))
| f
e numerieal wavetomm analy sis L 3
parameters (3,40 were caleulated
't The sensitivity and specihicity for rlinst
detection of ench case were determined | Wavalarn paiter screening ]
| using results (1-04) ;
| e s oy GFan abiprmid pariem ol 2™ derivarve curve
Aes e Pasidiom ol the Gy il prttden of derivilive curve
STEE L The 204 derivative peak value ((5) (L OTIGET R GHEIRILY G T]
was compared for the different cases of LA,
1
. FIY and F1. Moreover, the r'L‘|:1lu|Il\.|I|11 (33« cnceolention tHme (AT)
hetween the 2™ derivative [‘L‘.!L and factor Alr = +deceleration tme/cceleration tme ratio (YA ritio)
B e 29 dirivinlve peak volue

VI activity was studied, - :
” ' Figure 2, Analysis protocol for APTT wavelorm

APTT measurement is performed using the APTT-SI reagent (Instrumentation Laboratory)
‘ and the ACL-TOP500 coagulation analyzer (Instrumentation Laboratory).

APTT: 60.2

e .

: by

Factor deficiency Wartarin

APTT: 51.4 (sec)

ns in the Hep, Daband Riv groups (not shown).

an inhibitor.
Result 4. Detection rate for APTT-prolongation root cause screening

® The different cases can be identified using the AT and /A ratio parameters [rom the

waveform analysis, These parameters along with the wavelorm pattern, can detect ench

GRS with high sensitivity (Sce Kesndi 1)

® The 2 derivative peak in the FI group was lower than that in the FID and LA groups
ith

(P=001), In patients with factor VI deficiency, the 209 derivitive peak correlated w

Inglor activity (N il )

Acceleration time can be used to identify the presence of

Result 5. Comparison of the 2" derivative peak

Moreover, the position of the abnormal peak (red circle) was in front of the I derivative peak in the LA, Fl and FD groups, while it was at the back of the I'" derivative peak in the War group.
Result 2. Frequency of abnormal curve and position of abnormal peak Result 3. Acceleration time and D/A ratio * . P<0,05
(S00) Acceleration time D/A ratio et
number APTTI(sec) frequency of position of 100 R il . [ Tl v s s : [ NS ] e
case e . ; 5 [ T [T » NS |
o : (Mean=5D) {abnormal curve (%o)| -abnormal curve g9p [T |ER = bR [ | LS 18.0 ‘ \"\'i | | e e 1o S )
Nomal 36 31.8428 0] «» B0 1600 H
LA 61 61.9+244 | 951 Front =70 o 140
Fl 6 101.4£52.0 83.3 Front £ 60 g 120 © |
FD 24 54.7416.4 95.8 Front 2 50 - | ,
War 115 42973 91.3 Back = 40 ] 820 ‘
gz T r 2130 6.0,‘.'
Hep 15 62.7£37.6 0 = = 40‘* o Al
Dab 7 56.7418.4 0 20 | ' 3.0 VR
' i . 1o 000 S | ] A —— O o = = My g T = s
_Riv 80 | 445%63 = -_ A0 = = 0.0 ——" — : .
: . T : . : : F H Dab R
We detected the abnormal curve with high probability in the LA, FI, FD and War groups. Normal LA Fi FD War Hep Dab Riv Normal LA Fl DL RV AREHBD ¥

DJ/A ratio can be used to discriminate LA, FL, FD groups.

Result 6. Relationship between the value of ‘
the 2" derivative peak and FVIII:C (n =19)

Sensitivity, Specificity (%) LA Fl FD | War | Hep Dab Riv = S R
itivi [ g 07, [{[1] S * % o
waveform !mh—‘—“l- 94 4 l 9]_"3 [ . : T:, 1200 i = 700
specificity | 100 100 | 52.7 s ey B s ‘
e . kg : s
. [sensitivity | 885 100 667 | B0 ‘ g7 92 925 § % eo0 ,
A = . 3 ) . B .
. - | specificity | 63.9 573 441 | 52.1 647 44 517 c300 | 2 00
[Sensitivity [NESIZ £33 75 |15300 NOONFT00N08E = 00 | [ | Bat0 . 2 n
[IA e 7 j g S B e ey 2 - _GB & y 10.883x 91 897 |
| specificity | 23.2 789 811 | 896 [26.6 26 26 £ 400 ‘H200 | P r=10.929 |
= ¥
waveform + AT | Sensitivity | 984" 100 917 | 904 | 100. 100 100 e . g, o
+IDIA specificity | 64.7 563 58.6 | 72.6 | 53.5 529 354.3 o1 & 0 y Bl BE—— |
, i A 0 ———— —— -
Both sensitivity and specificity determined using wayeform screening are good. However, Normal LA fl D 0 20 40 60(%)]
| the waveform pattern alone cannot diseriminate between LA, Fl and FD groups, Using the FVIIILC (Factor VI activity)
technigue in conjugation with numerical waveform parameters, we can deteet each case
with high sensitivity B
Summary of Results
| @ We detected abnormal curves in 95, 1% of LA group, 83.3% of FI group, 95.8% of FD ‘. APTT waveform patterns cin identify sither clinical conditions or anticoagulants with
group and 91.3% of War group. However, we did not find any abnormal curves in arelatively Tshrcbatilit g
patients under the effect of the other anticoagulants (See Result £, 7) ‘ - : v .
I \ ® [Both the acceleration time and D/A ratio derty ed trom APTT assay can be used to
® All abnormal curves in the LA, FI and FID groups were n front of the 1% derivative identify the different cases. We also supposé that using the 2™ denivative peak value,
peak, On the other hand, the abnormal peaks of the War group were located at the the severity of cach case can be determined
back of the 1M derivative peak (Sce Reswde [, 2). " .
dingnosis of AP 1=

® These waveform analyses can help us in the differential

prolongation

1
yod (Jerivative curve derived from an AP I'T assay

Clot wavelorm analysis of the - \
{ APT T-prolongation

might be useful to identify the cause ©
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Hemophilia A (HA) results from a deficlency of the
procoagulant protein factor VI (FVIIN) and is the most
common of the severe, inherited bleeding disorders,

A recently developed method to assess
comprehensive coagulation function, clot waveform
analysis (CWA), can accurately detect low levels (<1
IU/dl) of FVIIl activity (FVIII:C) in patients with

hemophilia A. (Shima M, etial. Thromb Haemost. 87(3): 436-441.
2002)

l _'II‘I Mo =5.;'| i )

We have attempted to differentiate very low
levels of FVIII:C by using CWA.

* rEVIIl was a generous gift from Bayer Corp. Japan. FVIlI-deficient
plasma (George King), Thrombocheck APTT-SLA (Sysmex), ActinFS
and Actin FSL (SIEMENS) were purchased from indicated venders.

* FVIII:C was measured by one-stage clotting assay.
* Patient’s plasmas was analyzed by APTT-based CWA by
CS-2000i (Sysmex).

Classification of HA patients

FVIII:C FVII inhibitor Cases

(1u/dl) (BU/ml)
Extremely severe HA (ES-HA) <0.2 n.d. 10
Very severe HA (VS-HA) 0.2-<0.5 n.d. 12
Modestly severe HA (MS-HA) 0.5-<1.0 n.d. 14
HA with inhibitor (HA-inh) <0.2 28.5 20
(2.1-442.0)

1. CWA (Normal plasma)

Waveform . I\ . Clot time (CT)
The first '\' L ininil
derivative curve s . || {The minimum value of the fist
t = | derivative curve ’
(dT/d ) Ll Jl \ - the maximum velocity of
] w o m we  w  coagulation achieved)
: |min2|
The second =y }1 (The minimum value of the
derivative curve & ) \( L second derivative l::ll.lr:e ;
2 2 ¥ : the maximum coagulation
(@1t } oy ¥ acceleration)

2. CWA of FVIil-deficient plasma mixed with rEVIIl

| |min2 |
| mini]
= y
] 1
: : =

100 — L S M f’ o =

s . * Ty o) P i . e

% e |5 L ﬁt!- .5'. 1 — -

| o Actin FS ¥ z &= s =
. fe- Actin FSL 5 r

Thrombocheck II
| 0 apTTSIA . W
: ) g {1t
W vl Lol

min2] were increased in a
The CT was shorted, and both Imm::m -,,,,'.m w/dl.

[ rEVII dose-dependent fashion, ra : "y
similar results were observed with each of the APTT reage

Table. Intra-assay and inter-assay CV in FVill-deficient plasmas

added varlous levels of rFVIll
ot Imini] | rstned |
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3. CWA of HA patients

Clot waveform
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'The CT was markedly prolonged in all cases but showed little significant
differences between the different groups except MS-HA group. iy -
The |min1| and |min2| measurements in HA-inh were lower compared to the

!nther groups.
4. Unreliability of |min2|
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The findings described above confirmed that |min2| WIMM lower in.
HA-inh and ES-HA than in NP. The peak levels after the rapid elevation of the
first wave appeared consistent but the subsequent decline in MF:;EC o
irregular and accurate assessments of |min2| at very low levels of FVli:C

these circumstances were difficult to determine.

Any parameters that we canclassifv about
presence or absence of FVIIl more clearly?
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[Introduction)

Measuring activated partial thromboplastin time (AP1 [)1sa
standard screening test for coagulation disorders, Next test
for the Patients with extended activated partial
thromboplastin time (APTT) usually receive the screening
tests for lupus anticoagulant (LA), however; such screening
tests needs higher cost with the special equipment, We
usually experience the abnormal change in the waveform, as
which the absorbency change during time course was plotted
in the test for APTT, Recently, wave pattern analytical method
clot waveform analysis (CWA) was developed, which can be
conduct without additional costs. In this study, we
investigated the usefulness of CWA using the clinical samples.
It was evaluated sensitivity and specificity of LA detected by
clinical epidemiologic methods in order to perform the
clinical application of CWA.

Figure 1, Wave pattern analytical method CWA of APT1
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[Method]

A total of 168 samples from 168 patients in whom the
presence of LA was measured at Yamagata University
Hospital between April 2014 and March 2015. 168 samples
were measured by CWA with APTT reagents on the ACL TOP*
(ILJAPAN). Blood coagulation waveform was change over
time of the quantity of optical transparency to be provided by
the fibrin formation, it can be derived acceleration of clotting
by second derivative between two points of fixed time.
Positive cut-off level (>2.10) was determined by using the
sample form the healthy donor. The presence of LA was
confirmed by a positive result in both STACLOT LA® and the
dilute Russell viper venom time (DRVVT) test, according to
the diagnostic criteria for anti-phospholipid antibody
syndrome (APS) which is considered as the gold standard.

Figure 2. CWA of the reference interval cut off
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[Results)

Positive-LA was presented in 86 of the 168 samples (51.2%).
[he mean values and standard deviations of APTT seconds
values of 86 LA positivity cases were 62.5%25.5, and LA
positivity judging were 68 examples among 86 cases ,
respectively. The mean values and standard deviations of
CWA(D/A ratio) of 86 LA positivity cases were 2.23:£0.46,
and LA positivity judging were 51 examples among 86 cases,
respectively. The sensitivity and specificity and Diagnostics
accuracy of APTT method were 79.1% and 43.9% and
61.9%, respectively. The sensitivity and specificity of
CWA(D/A ratio) method were 59.3% and 85.4% and 72.0%,
respectively.

Table 1, LA test results for LA-Positive and LA negative patients used in this study
and CWA results

T . Dfhceatic  APTT(S)
Patieins Numbyiar APTT(S)" DRVWT ratio® STACLOTE(S) DA ratio e Py
Mol 20 15440 105401 05425 o0%0.10 /20 V20
Warfarin 23 q.0+37 100401 21410 198038 13/23 11/23
Gopguiation 14 17,0467 L0940, J1+149 1 840,25 1/14 8/12

factor deficlenoy

Heparin 2 A2.1E53 L2 b2l 1.640.29 o/ 19/20
Hemaphilln & i 48,1298 1.01:7.4 42626 1.75&0.21 0/3 3/3
Hemaophilia B 3 36,654:7.2 1.07:%1.2 3.74+1.8 1.91:£0.12 0/3 2/3 e o .
i N T
APS LA pos BE 62,5255 Le5SE03 27.3+113 223046 51/86 GE/B1
Reference range 28.0-36.0 <13 < Bl <2.10

APTT, uctivated partial thromboplastin time; LA, Iupus anticoagulant; DRVVT, dilute Russell viper venom time, APS,
antiphospholipid anibody syndrome; D/A, deceleration time/acceleration time ratio | Warfarin, The oral anticoagulant
therapy by warfarin (INR:1.5-3.2); Hepanin, The patient in'a 5000 units of Heparin(s) medication treatment; STACLOT® |,
LA measurement kit marketed by Roche | Reference range, manufacture’s cut off value; Normal, normal patisnts -

plasma; * ;mean % standard deviation; LA Judgmen, The presence of LA was confirmed by a positive result in
STACLOT LA® or the. dilute Russell viper venom time (DRVVT] which is considered as the gold standard)
Table 2. The statistics analysis result of LA using CWA vs APTT(S)
LA Judgment
Positive Negative Taotal
CWA Positive 51 12 63
(D/Aratio)  pagative 35 70 105
Total 86 82 168
LA Judgment
Positive Negative Total
Positive 68 46 114
APTT(S)
negative 18 36 54
Total 86 82 168 ,'

LA Judgment, The presence of LA was confirmed by a positive result In STACLOT LA” or the dilute
Russell viper venom time (DRVVT) which {s considered as the gold

DfA ratio , |udging standard cut off (>2.10) | APTT, activated partial thromboplastin time:

APTT Judging standard cut off (28,05 - 36,05)

Kappa index(35 % Cis) CWA; 0.453(0.308~0.578), APTT:0.231{0.08-0.379)

Table 3, The statistics analysis result of LA Using CWA vs APTT(S)

Point estimates and
95 % Cis (Lower, Upper)

0.593 (0.482, 0.698)
0.854 (0.758, 0.922)
0.810 (0.691, 0.898)
0.667 (0.568, 0,756)
0.72 (0.646, 0.787)

CWA(D/A ratio)

Sensitivity

Specificity
Positive predictive value
Negative predictive value

Diagnostics accuracy

Point estimates and

APTT(S
s) 95 % Cis (Lower, Upper)
Sensitivity 0.791 (0.69, 0.871)
Specificity 0.439 (0.434, 0.590)

Positive predictive value 0.596 (0.501, D.687)
0.667 (0.525, 0.789)

0.619 (0.541, 0.693)

Pasitive predictive value , True fiTrue p + falve
Negative predictive value, True peg {(True negative + false negative);
Diagrostics accuracy,(True positive « True negativel/Totl sample;

[Conclusion]

In this study, it was demonstrated that the specificity and
the degree of Diagnostics accuracy of CWA to LA diagnosis
was higher than APTT. LA diagnosis of coagulation

disorders was possible by the CWA of APTT, with lower cost,
which can be conducted in many laboratories.

Negative predictive value

Diaghostics accuracy
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INTRODUCTION
It is well known that degranulated platelet
myelodysplastic syndrome (MDS). In general, diagnostic crl

reproducibility because of a wide variability among observers. 2 : |
Thus, those morphological abnormalities of platelets may be difficult to use as indicators to discriminate MDS from other

report that the mean platelet component concentration (MPC) and the mean platelet
ADVIA2120i (Siemens Inc.), are useful and convenient indicators for MDS

¢ or glant platelets may appear in the peripheral blood of the patent with

teria based on morphological characteristics have o defect in its

hematological abnormalities. Here, we
volume (MPV), which can be obtained by the

diagnosis.

MATERIALS AND METHODS : _ : .
MPC and MPV of platelets in the peripheral blood obtained from 38 cases with MDS, as well as those obtained from 1256

healthy controls, were analyzed, and the cut-off value to discriminate the MDS group from the healthy control was
determined. Healthy control and MDS peripheral blood smear of the sample after performing the May-Giemsa staining, 100
of the size of platelets were measured by phase-contrast microscope GX-710 (KEYENCE, Osaka, Japan) .

100 pieces platelets a visually classified into six patterns (in combination as the size of the platelet normal (and 3 patterns of
<4um), large (4 -8um), giant (> 8um), and normal or low degree of platelet azure granules) and it was compared classification
results of the healthy control and MDS sample that was classified according to WHO 2008 classification of MDS.

In addition, degranulation of platelets in patients with MD5 was observed using an electron microscope.

RESULT groups healthy control MD S
The MPC of MDS patients (median 23.0g/dL) was significantly n 1256 38
_ : A age 64 (1-93) 74 (2-94)

decreased compared Wlt.h that of healthyl controls (median R e it s
26.5g/dL). In smear specimens of the peripheral blood, PLT (x10%/L) 922 (162-329) 62 (6-542)
degranulation of platelets was detected in MDS patients. MPV (fL) 7.8 (6.3-11.1) 10.7 (7.8-17.7)

_ , il MPC (g/dL) 26.5 (19.7-30.0) 23.0 (20.6-29.8)
The MPV of MDS patients (median 10.7fL) was sngnlflcgntly MPM (o) 7 i St
elevated compared with that of healthy controls (median 7.8fL). PDW (%) 48.6 (33.6-70.0) 67.2 (17.0-76.2)

In smear specimens stained by May-Grunwald Giemsa staining, giant and degranulated platelets were detected in MDS
patients. Furthermore, platelet of MDS patient had large and/or many open canalicular system (OCS) and low number of a

granule compared to healthy control observed by electron microscope.
Healthx Control
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When the cut-off value was determined as MPC <25.3 g/dL as well as MPV >10.0fL, each value of the area under curve,

sensitivity, specificity, positive predictive value and negative predictive value showed 0.920, 78.9%, 99.9%, 96.8% and 99.4%,
respectively.

Discussion
, MDS vs Health t

In this study, we showed the usefulness of the MPC and the MPV, i oot
W"thh can be obtained by the ADVIA2120i for MDS diagnosis. 19
Since platelet parameters are affected by mechanical calibration, it is 18 . ¢ MDS
important that fine-tune setti i ili &7 |

ng should be required at each facility. Y * . - Healthy control
-From observation with optical and electron microscopy, MPV was i: ¥ ‘
reflected the size of platelets objectively and MPC reflected the 213 MPL: 208 gL
: s _
Internal components of the platelets objectively . Large platelet with § 12 . * ¢ ] e
poor (scarce) azurophill granue appears in the peripheral blood of = ¢« o 38 L.
M_D_S__patlents, I'he__se platelets Wors thought.to be plate#ets haVing lg R A o AN .0. : .. .-Q..f T l‘:" . § >
released alpha granules into the blood, by increasing the open 8 o -'-',':.2 i h‘ T [ i
gagal£ulgr system (OCS) .Thus low MPC value may mean the reduced 7 ' Iﬂl'i'!-:: ey . y W %
Internal protein component of the platelets and/or increased OCS. S -
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This study aimed to understand the role of HSPT.
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12-woek-old male mice fed a high-fat diet was collected and total cholesterol (T-CHO),

triglveerides (TGs) and HSP72 was determined. Immunohistoche

Statistical significance was evaluated using Dunnett's multiple comparison test with JMP12 software.
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2. Result of MPV measurement
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fat diet to induce hyperlipidemia, As a result, T"-CHO,
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In this study, we examined the presence of | {SP72 on

thrombosis in intravascular of hyperlipidemia mice using
immunohistochemistry. Our results demonstrated that i
thrombosis was dyed with HSP72 antibody (Fig. 6)
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A simple method based on peripheral blood parametors
for early diagnosis of chronic myelogenous leukemia
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ot Component (MPC) obtained by the ADY 1A2120 as 1. Chronic myelogenous  leukemia  (CML) e ) e (AUC) (1A
'l\dl\':ll\\\‘ l'\\l' NMDS \11:\!:1‘.0&1&4_ y l . l r"J W I .I : '
representative  disease  of  myeloproliferative | = F / "y WiC | 0.912 21.0
1 toshivikd Tkemoto!, Avako Maki', Hivoko Tanada!, Yoghinor . ' '
katsu Okada! : neoplasms (MPN), featured by increase of WBC and | § o PLI 0,747 | 3260
Thbl e e BN platelet counts at the time of onset b Baso | 0.981 | 043
e Wlivivoratty Chendaate Selool of Medicing, O IG 0 g ; P
l. The diagnosis of CML essentially requires detection ! 279 | 048
of BCR-ABLL. However, its result is not always g
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Figure 2. The ROC curve and the cut-off value for

lv available ’
promptly avallable. peripheral blood parameters

|, diagnostic criteria based on morphological characteristics have a defect in i

/ AMOong observers

1. In order to develop a simple and rapid method for
the early diagnosis of CML, we analyzed the
peripheral blood parameters of the patients, |

i platelets may be difficult to use as indicators to discriminate MDS from other

The area under curve of ROC curve was the highest in
basophil at 0,981, followed by I1G at 0.975, WBC at 0.912
and platelet at 0.747. The cut-off value was 0.43 X 10%/1,

MATERIALS AND METHODS 0.48 X 107/L, 21.0 ¥ 10%/L and 326.0 x 10%/L, respectively,
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art that the mean platelet component concentration (MPC) and the mean plal
e ADVIAZ 1201 (Slemens Inc.), are useful and convenient indicators for MDS

| blood obtained from 38 cases with MDS, as well as those obtained from 1251
ut-off value to discriminate the MDS group from the healthy control was

ipheral blood smear of the sample after performing the May -Giemsa staining,

' - [ : i . - v T
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5. High MPV will affect the progression of
arteriosclerosis in type 2 diabetes

Furthermore, we hypothesized
that the progression of
artenosclerosis is not permitted
if MPV is not increased.
Because Control group' MPV
was 7.8fl, we divided T2DM into
2 groups and analyze CAVI
high MPV group (MPV>7.8fl)
and low MPV
(MPV<7.8fl}

Then, low MPV group showed a
significant decrease of CAVI
compared to high MPV group,
so  MPV is importantly
associated with diabetic
cardiovascular complications - in
T2DM.
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7. MPV measuring in db/db mice and STZ mice

found a tendency SICU RS

that MPV was £

increased as T# | i

compared to dbim 78 | <

mice, In STZ mice, 14 | I
however, MPVL -, || i

was not increased. £ | &

So, it wes & i
suggested fhat = 8 ‘ )

MPV may be ©f 2l
influenced by 641 |
chronic (¥ I{ i
hyperglycemia s \
rather than acuts T i
i 536\\ e {ﬂ Sy ¥

P
.y —
— —

Mean
prognostic b

type 2 diabetes

CYyHiroyukl nat Kango Takeno Myl Salto ko K

[ept ot entral LN

G
»\"I.-i‘g? «5':‘:?4

i Mrokd o

ioml L abo mlory Nara

Mt Tlaiwiat Vishitie (MPV), e vonl ety e pranuie ol

Piahstel wike 18 0 kit OF it hnehion iyl moitetin 1L AR b
il Thist MY e signinoanity nanociatisg with e wnlfing of
Pk dan divedie ais MY Wit o be prtaiiiialy sl i

rembiiiu o pandioyasaculng 1iak

st of oaliovantulm ak wymerth

IR b L Ll It L
Wiskn it . (O G wlal UL L

oW o el Atillyaia

Comaadl Fiuh oOF My ardiml mbarction

PO il Sstuntve Wi e
(Wi Joolal J Thromb Hamiial J011)

Wstrten (TEEIMY 8 A HEtRsolio dkaiter Wi oo @ Crate
probisin o e watkl  TADM Indubes  some ki
pomplionting  sueh o athwroscintonin  yocHfdinl
Hewaniiiing evmite in [ratinris wilh type &
ited with acestnoied plivtmlid

Type 2
Hawin
e LT
iaechion, ahd &0 B L
ibetos meliius My MU L
atctivation shown i high MPV

o, we Nypothenized il inereaned MY My b reiated o he

Bilhtgunasis of type & diabeten ard can be a beralcial biomarker for
roflecting  piatalet  actvity fhe aBllng of  disbebe  vasculiv
gomplisations

in

2. Result of MPV measurement

6. Further analysis by using rodent models (db/db mice and STZ induced diabetic mice)

To investigate the mechanism that MPV'is increased by

diabetic condition, we measured MPV in db/db mice and db/db mice STZ mice

Streptozotocin (STZ) induced diabetic mice(STZ mice). . r —| e '_.'.'"|

-db/db mice is a model of i e divdb mice 500 ‘ ‘ 1 B0 I |

obesity, diabetes wherein {Control) (type 2 diabetes madel) Sl 5 500

leptin receptor activity is g | E‘ el

deficient because the mice ® 300 4 1 il

are homozygous for'a point § | & a0 ‘

mutation in the gene for the S| 2 200 -

leptin receptor. | o

100 4 100 4
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e -STZ destroys pancreatic .\q:f’ Q\o‘ﬁ\ : 65»"“ @,}\
" pen 01 beta-cells and STZ S;\‘“ bv\(‘?’ CP&& L_:‘(L

induced mice show acute
hyperglycemia and
hypoinsulinemia.

STZ injection

Summary

STZ mice

The diabetic condition in T2DM

The progression of
arteriosclerosis in T2DM

platelet Volume Is a beneficial
iomarker in patients with
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Caontrol group | Fasting glucosa lavals 5 110 mg/dl

pro-DM group HbAle 6.7~6.4 %, Fasting glucose
favels 100 ~ 126 mg/dl

T20M group | HbA1G < 6.6 "%, Fasting glucose
lavels = 126 mgldl
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MPY measuring by hematology analyzer ‘ADVIA'
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whose msturament prnciple was erw
aylumatiy bawad anslysis of biead

-

Patient characteristics
Control pre-DM T20Mm MBPY was slgnificantly I
- - increased in T2DM and pre 0y ” MPV.Glucose MPV. HbA1e
Age (yoars) 82550487 | 72338183 | 72885140 DM graup as compared to I 1"
; Contral group. We also || Rre (1878 R = 01868
2.804:1 56:4:2.00 an
Welght ko) SARRE1NN gtk N A found a tendency that fasting . hd y P
BMI (kg/im') 2293061 | 23.32+0.86 | 23914082 glucose level and HbAlc 5 - z 12 | ¢ +
J was elevated as MPV was | % a0 % =10 ?
OM duration (years) 10.06:£0.75 increased £ i_ of 0 “': [y
g | # 20¢ * e % ss Pe
Fasting givcose (mgfdl) | B4.47:£3.84 | 109 s741.81 | 18180874 Next we Ihvestigated the = g B % . g 5.
E 5 3 | f (o]
HbALE (%) 5484042 | 6064005 | 821030 relationship between blood | ol ’ 4
glucose and platelat size by * . . _
morphology  flag 'LPLT!
1410, 169,020,665 | 164.91£17.95 - ) |
TG (maid) 114.91£10.68 | 159,02 When large platelet (above | | - _ Y 4 - - w
' 20fl) is admitted 10% and 1L o1 = o i : ' G o
LOL-C {maldl) 10638846 | 106.23:£10.75 | 107.09£4.45 more, LPLT flag |s appeared. Q&@. & MPV(IT) MPV(11)
This flag is ADVIA specific. e i .
3. More analysis of platelet-glucose relationship 4.The evaluation of arteriosclerosis by measuring CAVI and IMT :
by using morphology flag 4 H 2 b i To determine whether an CAVI . » Max-IMT i
When large platelot (above 20f1) is admitted 10% and more, assaciation between MPV S ] !
morphology flag LPLT is appeared and areriosclerosis  In - e )
=—aeee | T20M, we next measured 16 | R?=0.1646 . $5 RE= ﬂ“?ﬂ. !
LPLT positive patients I | PR | Cardio Ankle Vascular 14 5 25 5
(+~+++) showed a 1 Index (CAVI) and Intima- 2 * 1 e e %
significant 2 Media Thickness (IMT) el #o > g 2 =T »
hyperglycemia as 3 These are good markers = % = ]|
compared to LPLT E'0| for evaluating of St < 8" =15 g o //:.
negative (-) patients - [ arteriosclerosis 61 < .
This result suggested 81094 T2DM group showed a o i | AR
that platelet size @& | significant increase  of = | s »
(MPV) was strongly 5 1 e ‘ CAVI and IMT as E D5 ol N :
associated _wzth blood e —  compared to Control B s 0 —r 5ol | 05 o5 45
glucose in  T2DM SRR Moreover, MPV showed a P PO i MPV(T) ' & S Max-IMT
patients. \?Q Q\»\\- AL C“"K positive correlation with ¥ ' <& '
SR CAVI and IMT

At 10 weeks of age, db/db mice and STZ induced
diabetic mice showed a significant hyperglycemia
as compared to Control mice

We concluded that platelet activation in
diabetic patients become more reactive

due to increased MPV. |
Furthermore, enhanced cardiovascular i
risk in type 2 diabetes may be a result of
high MPV.

Therefore, MPV can be a potentially
beneficial prognostic biomarker in type 2
diabetes patients,
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Lifts significantly expressed low serum
els (p<0.04; Table 4, Figure 4)
cases at relapse and 7/12 [58.3%) cases
were positive for survivin. The positive
\ge |l were non-GCB o CD5+ subtype

to our previous results of HL and FCL
CL tends to be positive at stage IV and
ble4,5,6). The serum survivin levels

| fcantly elevated in patients at stage v
| »{p<0.0005; Figure 5)

B | no statistical differences of serum

lve! between GCB cases and non-GCB

i fr! B).
Ined to be no relationship among the
tvin, sIL2R and LDH (Figure 7).
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of diffuse large B-cell lymg
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Atsuko Kawarai', Yu Nishimura®, Masafu
A)Clinical laboratory, Suitams

Canger Conter, 2)Hematoiogy,

L Cindal
bl L

In thsuny

+ High leva! in embryonic tiisues

« Low or nondetactable level in norral adult thsues

o Dver prpression of survivin was Tound 1o correlate
with drug resistance and poor prognosis In various
tumors

in serum
+ Some studies indicated high level in various e

cancers; melanoma, Brest cancer, pancreatic prenan
cancer, advanced non small cell lurig cancer, could -
be & sensitive marker for metastasis

Diffuse large B-cell lymphoma (DLBCL)

= The most 1 Iympl , and
represents about 30% of malignant lymphomas

+ Classified by gene expression profiling (Figure 2)
and by immunohistochemical staining (Figure 3.4)

+ All three subtypes have different cell origins and
therapeutic response

« Same studies indicated that survivin predicted a5

poar prognosis In patients with DLBCL (Adia C, et m -

al. Blood 96: 1921, 2000)

Materials and Method o

iS:n.lm from
+ 39 patients diagnosed as DLBCL (15 to B4 year-old)

I+ 16 healthy adults {23 10 50 year-old)  [Table 1,2.3)

-

Hurman Surdvin Quantikine ELISA kit [R&D Systems)

1]

+ The best cutoff value that maximizes sensitivity
and specificity differentiates DLBCL from controls -~
was calculated by using the ROC [Receiver

Operating Characteristic) curves.
+ Student’s t-test and nonpa Mann-Whi
test were used lo compare differences in
survivin concentrations.
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VAVS | Figure 2. The ROC curve and the cut-off f
peripheral blood parameters I‘
{ f '
; ;” The area under curve of ROC curve was the 'I;
the basophil at 0.981, followed by 1G at 0.975, WBCH S

and platelet at 0.747, The cut-off value was 0.4

- it
-

nosed v B2
| 2016
s with
y other [
wan-CWL £ AL G |
it were 193 !
counts Figure 3. Statistical difference of NAP score ™
counts CML and MPN g
wd  NAP

NAP score was statistically different between
MPN (p<0.001)

ROC curve

urve for
optimal
een CML
mined.
:3} » -
Figure 4. The ROC curve and the cut-off value
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median day of neatrophil engealtment and TR

Background

Hemutoporet
therapies i hematopoietic mahignancies, It s
URSUSS hl‘l]l.ll\‘l‘\‘l\‘ll\' ICeOVery allen
transplantation. We must assess enperaltment i early o

granuloeyte-colony stimulating factor and blood products

New indicators of hematopoietic recovery are being studied
melude the mmature reticuloevte fraction (IRE) and immature platelet
(raction (1P, which represent hematopoietic function off
platelet, and include higher ribonucleie acid content, So far these fraction
has been measured by low eytometry, In recent years, these fractions can
be caleulated conveniently and inexpensively by awtomated hematology
analyzer. The objective of our study was to evaluate that IRF and IPI* are
useful predictors and incorporated into routine care for hematopoietic

recovery after hematopoietic stem cell transplantation.

.-j: : S

t
Neutrophil Reticulocyte Platelet
Present criteria of engraftment

Neutrophil >0.5x 10%/L
Reticulocyte >1.0%
Platelet >20 x 10%/L or 50 x 10%/L

cnpratiment and hematopotetie recover

stem eell trangplantation 15 one ol the tmportant
tmportant and dithicult o
hematopoietic

saving the use ol

Hematology analyzer: 1_ncth
XN-1000* (Sysmex) immature and m

Immature Reticulocyte Fraction may Predict
the Hematopoletic Recovery
after Hematopoletic Stem Cell Trlnlpllnt.tlo

o Sugawara', A Sanaki', M Nag:

Fhapartment of Laboratory Mecicine Tohoku Cinivesiuity Howpital
Uspartment of Hamatology and Bheumatology, Tahoki | Inivesre
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transplantation in-Tohoku University Hospital from June 2018 (o April

Laboratory data: We measured neutrophil, reticuloeyte, plateler, IRF

and IPEF- i peripheral blood sample by automated hematology analyzer
NN-1000" (Sysmex, Kaobe, Japan)
Statistics analysis: Fricdman’s fest and multiple comparison using

_ RET channel _ il =
S — | IRF and IPF were determined by fluorescence and light scatier-based
ods. using fluorescent RNA markers that enable distinction between

ature cell fractions.
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Results and Discussion
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" were 93.0% (107/115) and 95.2%(515/541), fF—':’ Female 12 5 ! -~Neutrophi [ s 5
: ; : Wiy Cases he time of ! 9 Sl o
CML Many of the false-positive cases at the - 85) > = =7
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Wh

e of the 8 membei s of
Inhibitor of apoptosis (IAP) gene family
* 165k Da protein (the smallest IAP)

* Localized both Indde and outside of the cell
(Flgure 1)

* Reduces caspase activity, and Inhibits apoptosis
* Regulates the cell cycle

* Thought to contribute to cancer cell survival
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Mitoehondrial survivie bk
apoptonis Nuchesr surviein regulime

In tissues
« High level In embryonic tissues
* Low or nondetectable level In normal adult tissues
© Qver expression of survivin was found to correlate

with drug resistance and poor prognosis In varlous
tumaors

In serum

* Some studies Indicated high level In various
cancers; melanoma, brest cancer, pancreatie
cancer, advanced non small cell lung cancer, could
be a sensitive marker for metastasis

Diffuse large B-cell lymphoma (DLBCL)

' * The most common non-Hodgkin lymphoma, and

represents about 30% of malignant lymphomas

* Classified by gene expression profiling (Figure 2)
and by immunohistochemical staining (Figure 3,4)

"+ All three subtypes have different cell origins and

therapeutic response

DaBghhs K, et Beratoltan e oz s Y0Me studies indicated that survivin predicted a

poor prognosis in patients with DLBCL (Adia C, et
al. Blood 96: 1921, 2000)

Figure
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* Clinical stages

The aim of the study is to investigate the
relationship between the serum survivin levels

* GCB or non-GCB (by immunohistochemistry,
Hans algorithm)

* CD5+ (by immunohistochemistry)
* Other serum biomarkers; LDH and sIL2R

'+ Healthy adults significantly expressed low serum

survivin levels (p<0.04; Table 4, Figure 4).

4/4 (100%) cases at relapse and 7/12 (58.3%) cases

at stage IV were positive for survivin. The positive
cases at stage Il were non-GCB or CD5+ subtype

(Table 4).

* Compared to our previous results of HL and FCL

| (Fig5), DLBCL tends to be positive at stage IV and
| relapse (Table 4,5,6). The serum survivin levels

were significantly elevated in patients at stage IV
and relapse (p<0.0005; Figure 5)

* There was no statistical differences of serum

| survivin level between GCB cases and non-GCB
cases (Figure 6).

There seemed to be no relationship among the
serum survivin, siL2R and LDH (Figure 7).

Table 4. Summary of serum survivin levels in patients with DLBCL

| Positive Negative Total
>20pg/ml | <20pg/ml

DLBCL
Healthy adults 0 16 16
Stage | 0 9 9
Stage il 3 4
Stage Il 0 7 7
Stage IV 7 5 12
Relapse 4 0 4
Total 14 a1 55

phoma,

|

‘ Table 5. Serum survivin levelsin patiants with Hodgikin and Folicular
|

|

|

Positive > Xipg/ml | Negative<2pg/ml | Total
Gtagel o (] 0
Stagell L] , 1
Stageill o a 4
Sagelv 0 a 1
Redap s i o 1
Toaul A in u
Positive » X pg /il Wegative « pg/ml |
htagel o 0 L]
Stagell [ 1 1
ftaganil 0 7 P
Stage vV n b 5
LC T » 1 1
[
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n
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Materials and Method

Serum from

Healthy adults  DLBCL

Figure 4. Comparing the serum survivin  Figure 5. Comparing the serum survivin levels

of healthy adults, patients at stage i ~||l, and

patients at stage [V or relapse. The serum

expressed low serum survivin levels (p<0.04). survivin levels significantly elevated in patients at
stage |V andrelapse (p<0.0005).

levels of healthy adults and DLBCL
patients. Healthy adults significantly

i
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Figura 6. Level of sarum survivin GCB vs non GCB at each stages.
Atstage Il and lll, non-GCB cases expressed highar survdvin [avels t 1 GCB
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and relapse, the survivin leyels alayated reg ACB of npn-GCE,
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The serum survivin levels and pathological diagnosis
of diffuse large B-cell lymphoma (DLBCL)

Yumiko Taguchi'), Machiko Kawamura?), Junko Okabe-Kado, Haruna Tanaka,

Atsuko Kawarai'), Yu Nishimura®, Mas mi%, Toshihiro Iwata’)

by gans mxprasaion profiling

1 M il

Duinibmavy B, Chne ooty M0, 10n xi14

* 39 patients diagnosed as DLBCL (15 to 84 year-old)

* 16 healthy adults (23 to 50 year-old) (Table 1,2,3)

Human Survivin Quantikine ELISA kit (R&D Systems)

* The best cutoff value that maximizes sensitivity
and specificity differentiates DLBCL from controls
was calculated by using the ROC (Receiver
Operating Characteristic) curves.

* Student’s t-test and nonparametric Mann-Whitney
test were used to compare differences in serum
survivin concentrations.
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i partialwieak, p;partial, NA; not swilable, w; weak
a * High serum survivin levels might be associated
with advanced stages (stage IV) and relapse.
§ = There was no statistical differences of serum
survivin level between GCB cases and non-GCB
] . .,
| cases by classification of Hans algorithm. The Hans
i algorithm based on the expression of three
= markers was reported a predictivity of 87.3%
- compared with gene expression profiling . We
| " 3
| | might need to analyze by gene expression

profiling.
Only one case with CD5+non-GCB DLBCL case
| expressed a high survivin level even at stage II.

Serum survivin levels were not correlated with siL-
2R and LDH.

Conclusions

/1. The serum survivin levels could be a biomarker
for predicting patients’s advanved stage.

.

|2. The serum survivin levels could be a good help for |
detecting relapse and contribute to early
treatment.

3. Further examination is needed to know about
correlations between serum survivin and
pathological subtypes.

‘4. Survivin was related to advance/ relapse phase
and might be a good target of therapy, such as
sepantronium bromide (YM155), selective survivin
suppressant.
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[Introduction)

The use of the extended half-life (EHL) recombinant
coagulation Factor VI (FVII) and Factor IX (FIX) was
approved in Japan. The various EHL recombinant FVIII
and FIX are developed, and it is hoped that these are
approved in the near future in Japan. The coagulation
factor activity of patients treated with some drug is
reported to show different results between one-stage
clotting assay and the chromogenic assay. We have
evaluated the performance of coagulation FVIII and FIX
using the chromogenic assay reagents.

[Materials and Methods)

We evaluated 1) Repeatability, 2) Reproducibility, 3)
Linearity, 4) Limit of detection and 5) Interference
testing. The activities of FVIII and FIX in three kinds of
commercial plasma (Standard Human Plasma; SHP,
control plasmas N; N and control plasmas P; P) were
measured using new FVIII chromogenic reagent and new
FIX chromogenic reagent on the automated coagulation
analyser CS-5100 (Sysmex).

[Results])

1) Repeatability

We consecutively measured ten times of each N and P
diluted to three densities. As for the coefficient variation
(CV), FVIIl was 0.3-3.8%, FIX was 0.6-1.1% (Table 1).

Table 1

Evaluation of the coagulation factor VI and IX activity
measurements using the chromogenic reagents

FVIII(%) FIX(%)
N P 1/4P | 1/8P N P 1/4P | 1/8P
1 T e I 87 4 6.9 3.6 |109.8 | 40.1 9:1 4.7
2 795 || 276 6.7 3.4 | 1100 | 39.7 8.9 4.7
3 796 | 275 6.6 3.3 |109.5]| 40.0 8.8 4.6
4 793 | 273 6.6 3.3 | 1099 | 40.1 8.9 4.7
5 793 | 274 6.5 33 | 1084 | 39.9 9.1 4.6
6 798 | 27.7 6.8 3.5 |108.0 | 39.9 9.0 4.6
7 12,9 | 27.7 6.6 3.4 |[1105| 40.2 8.9 4.7
8 79.8 | 274 6.7 3.3 | 1094 | 40.2 9.1 4.6
9 80.1 | 273 6.6 3.2 [109.7 | 405 9.0 4.7
10 79.8 | 27.1 6.4 3.2 |110.0 | 404 8.9 4.6
CV(%) | 0.3 0.7 2.2 3.8 0.7 0.6 1.2 21

2) Reproducibility
We measured N and P for 5 days (Fig. 1). Both FVIIl and
FIX CV were less than 5.0%.

Fig. 1
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i) Linearity

We measured SHP diluted to five densities using FVIII or
FIX deficiency plasma. Good linearity was observed in
both FVIIL and FIX between around 100% and 0%.(Fig, 2).

Fig. 2
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4) Limit of detection

We measured each samples diluted SHP with saline ten
times consecutively. We defined the limit of detection by
25D method. As a result, FVIII was 0.5%, FIX was 0.3%

(Fig. 3).
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5) Interference testing

We measured N and P spiked with hemoglobin, bilirubin
and intralipos individually. Both FVIIl and FIX were hardly
affected by 680mg/dL hemoglobin, 40mg/dL bilirubin
and 400mg/dL Intralipos (Fig. 4).
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performance of the FVIIl and FIX activity measurements based on chromogenic assay
gents will be useful in routine laboratory factor assay.
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Prediction of Myeloid Engraftment after He 12 ety
Hematology Y & ¢ ter Hematopoietic

Stem Cell Transplantation Using an ADVIA2120i-derived
PC-55

Ihe aim of this study is 1) to establish a new parameter, BP ratio. defined
as “oBlast suspects divided by %PMN., both of which are automatically
calculated by a blood cell analyzer, ADVIA 2120i for predicting
engraftment after hematopoietic stem cell transplantation (HSCT). and 2)
to elucidate the relationship of BP ratio and morphological characteristics
for better understanding of the cellular mechanism.
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Takayuki Nakao", Toshio Doi®
1) Division of Medical Technology, Tokushima University Hospital
2) Pathological department, Tokushima University Hospital

3)Division of Clinical Laboratory, Tokushima University Hospital

Blood samples of 34 engrafled and one rejected patients after HSCT were
analyzed using ADVIA2120i. BP ratio was monitored along with other
clinical variates. The cut-off value of BP ratio was determined using ROC
curve analysis.
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Morphological and surface marker-oriented characterization was
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performed using a May Giemsa and esterase staining on the cyto-spin
samples, and flow cytometric analysis on CD45 gating.
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Materials and Methods

The correlation between RBC-I and RBC-O was
examined using 56 blood specimens with no
agglutination (normal specimens). These parameters
and mean corpuscular volume (MCV) and mean
corpuscular hemoglobin concentration (MCHC)
were then compared in four specimens with cold
hemagglutination between two conditions: at room
temperature (RT) or immediately after warming at
approximately 40 C.

0.9959x

Figure 1. Impedance-based RBC-l and flow cytometric RBC-O

0.0075, R?
0.9954) within £0.15 % 10%/ul was demonstrated
between RBC-1 and RBC-0O in normal specimens
l-M- ‘-)

0.007%
0 99%4
"!I

5 .00

Figure 2-1. Correlation between RBC-| and RBC-O

The XN-Series automated hematology analyzers
(Sysmex) have two red blood cell (RBC)-measuring
channels; one is an impedance-based RBC/platelet
(PLT) channel used to examine RBC count (RBC-I)

and the other is a flow cytometric reticulocyte (RET)
channel mainly used for reticulocyte measurements

(Figure 1 ). Although the RBC/PLT channel provides
accurate RBC counts in most cases, analyzers show

false low RBC counts when analyzing agglutinated
blood. Samples are immediately re-examined after
warming. However, another RBC count parameter,
RBC-O, is measured using the RET channel and can

be used as a reference RBC count for specimens with
cold hemagglutination.

6 00

Tenri Yorozusoudansho Hospital
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RBC-O - RBC-1( X 108/uL)

Usefulness of RET channel in XN-Series automated hematology analyzers
RBC-0, another RBC count parameter, by RET channel provides accurate RBC count
for blood specimens with cold hemagglutination

Naomichi Tsuchiya, Kimiko Hioki, Katsuyo Tsuda, Masashl Shlmada

Yukinari Okayama, Fumihiko Nakamura
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RBC-1 (% 108/pL)

Figure 2-2. Discrepancy between RBC-l and RBC-O

[n the four specimens with cold hemagglutination,

RBC-I and hematocrit were significantly lower at RT \

than at 40°C (=0.49 to —0.91 X 10%/uL and —4.2 to
—7.5% respectively)(Figure 3 ). On the other hand,
RBC-O was similar (—=0.04 to +0.15 X 10%/uL) under ‘
both conditions. MCV and MCHC were falsely

elevated (+1.7 to +9.0 fL and 37.0-55.1 g/dL) at R1,

whereas MCHC recovered to within normal range
(32.3-34.9 g/dL) after warming (Table L)
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e L
Figure 3. Comparison of RBC counts in 4 specimens of cold

hemagglutination

Table 1. Comparison of RBC parameters and RBC indices under
two conditions in 4 specimens of cold hemagglutination

HGB (g/dL)
HCT (%)
MCV (fL)
IMCH (pg)

I
'
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I'he robustness (

hecause of the rei

RBC-1(x10°/ ¢ L)
RBC-0(x10%/ uL)

RET channel. T
lower than RBC-O at RT, the specimen will have

cold hemagglutination. It there

between RBC-1 and RBC-0 after w arming, the

Casel Case2 01{453 Ca;;nd

RT | a0°c | RT ll 40°C | RT [ 40°C | RT | 40°C

237| 286 1 -:uj 194 269) 3 22| 225 3.6
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103 103| 70/ 68 108 108 104] 102
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Background

aollagen endothelinl call
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Muiltirmers ADAMTYS 12

QP IX V

The correct length vVWE is not extended

with blood flow, If the vessels were damaged,
these VWF can bind with endothelial collagen,
and VWVF will be extended. Then, hidden
epitopes of VWF will appear, and the platelets
bind to VWF by GPIbIXV expressed on the call
surface. Then activated platelets will gather and
repair the injured tissue

Patient Case Study

« (Case; 80s-year-old male, medicated for hyperter

i
J

A case of TTP

ELISA assay of ADAMTS13 and inhibitor
were useful for the early treatment
O Foshiyuki Nityah, ‘Tatsuya Nishimiya®),

Kazushi Tanimotod, Taichi Azumad, Takaaki Hatod)

T'he patient with congenital defects of ADAMTS13 or acquired antibodies against ADAMTS13 cases

L1 v i \
; Department of Laboratory Medicine, Ehime Uindversity Hospital
! ' 3 L 'l L] .
Fhe fiest depactment of Internal Medicine, Elime University Hospital
i L]

Anti-ADAMTS-13
antibody

3
§

Toon, Ehime, Japan
Toon, Ehime, Japan

uncut ULM (Unusually Large Multimers) surrounds the systemic vessels
In these situations, ULM is captured by very small vessels.

Extended vWF will attach al platelets and be activated on the surface of the platelet. After this,
coagulant factors are activated and fibrin is formed

But these fibrin nets caused fragmentation of red blood cells, as Schizocytes

After these processes, Moschoowilz's five famous symptoms of TTP (Thromboeytopenia, Hemaolytic

anemia, fever, renal failure and neuropsychiatric symptom) will be seen

1sion

« Chief Complaint; Chest discomfort, loss of appetite.
+ Labo. data; WBC 11.6 x 10%/L, Hb' 87g/L, PLT 7,0 X 10%/L
« Physical Examination.; Mild disturbance of consciousness,

communication possible, free from dysarthria,

hemorrhage, no oral mucosa and scattering petechiae in the

thoracicoabdominal part and the limbs

no oral

« Head CT: Mild brain atrophy, no intracranial hemorrhage and

acute infarction

- Past History; Prostate cancer resection at 60s y.0., appendicitis,

= Familial History.; N/A

[Laboratory data

RBC 2.81 % 10'%/L ™
Hb 83 gL Alb
Ht 25.0 %o T.B
MCY 89.0 L AST
MCH 29.5 pe ALT
MCHC 33.2 % LD
ALP
WH( 1.7 = 10" /L BUN
Stabh 1.R % Cr
Seg 74.6 Yo Nat
Ly 17.0 %% K
Mo 4.6 Ya cl
Eo 6 %o Fe
Ba 0.4 Yo UIBC
At-Lym 0.4 Yo Ferritin
Met 0.2 % Haploglobii
Myelo 0.4 %o : CRP
NRBC 0.0 /100WBC
Anisocyte 1+ APTT
Poikilocyte 14 Pl
Schizacvte =+ (0.99%) PTINR)
Hepapl. T
PL 7.0% 10" (1 Fib
Retl 7.2 AT
rFbp

FDIP D-dimer

%
Do

83 p/dlL
43 g/dL
2.4 mg/dL

36 UL
15 U/L

615 U/L

193 U/L
32 mgidlL
1,33 mg/dL

142 mmol/L
4.6 mmol/L
105 mmol/L
65 pgdL
274.0 pg/dL
659 ng/mL
<0 mg/dL
0,56 mg/dL

26.5 sec
858 %
1.05
1216 Yo
521 mg/dL

125.7 %
6.1 pg/ml
2.1 pg/mL

%
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Activation of ADAMTS13 was calculated with ELISA. Controls were
measured twice and patient samples were measured three times, We
found the activation of ADAMTS 13 was less than 1%.
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. Patient plasma dayl 2000
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the activation of ADAMTS13 inhibitor was measured. The data was analyzed

twice in a day between day1 to 3. P1 means

means 8:00pm on the same day.
until day7. In this examination, P1 showe
day7, after treatment, it came down to 0 B.U.
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| A rare case of acquired von Willebrand syndrome
Hematology associated with systemic lupus erythematosus

| Taku Nonaka, Michiko Yamazaki, Emi Suzuki, Naoko Maruyama
~ \\k N\ - Yumiko Sakai, Ayano Yoshihara, Yuuki Tanaka, Takashi Yamada
\
N\

Department of Medical Technology, Nagaoka Red Cross Hospital, Japan

1. Introduction Fig 3. VWF:RCo CMT,
Acquired von Willebrand syndrome (AVWS) is a rare No Incubation
bleeding disorder that occurs in association with various 100
underlying diseases. Approximately 700 AVWS cases have :3 e -#-Patient's plasma
been reported, and systemic lupus erythematosus (SLE) is - ‘m - Saline
an infrequent cause of AVWS. Here we report on a rare = 60 '
U Uy Ve case that led to the diagnosis of AVWS with SLE based on & 50
iy, % | the results of detailed examinations. 2 ’;3 o
20 -
T 2. Case report 10 -
0 L L T 0 e T -
M\. \ e T —
A 67-year-old woman with no family history of bleeding W OB e LIRS T
* 1 disorders was found to have progressive anemia and black Ll
AL stools when she came to our hospital for dialysis. She was AErircibstr o r
i t t
_ referred to the Department of Gastroenterology because - SHIHCURALORIOE 2kt e /e
R L . - upper gastrointestinal bleeding was suspected. She b
T \ underwent upper gastrointestinal endoscopy and éd -#-Patient’s plasma
R e N R emergency hemostasis (Fig 1). The next day, she underwent 2 & Saline
" REUH N ' endoscopy again to confirm hemostasis and reassess the Q
T f. ' source of bleeding, which led to a hemorrhage from the =
e ke o G upper pharynx that caused uncontrolled bleeding. She was 5
i b .l i
N - : F eventually referred to the Department of Hematology due
R : - to this bleeding tendency. Initial laboratory examinations ;
b revealed a prolonged activated partial thromboplastin time 85 ARG E S0l S0 60T a0 O
- Sl s oz . i
P R P s 48k s - (APTT), markedly decreased factor VIII coagulant activity SOTRIERL PR
P 208 1. g o SN St FVINI:C), and severely decreased von Willebrand factor . .
s ) L 4. Diagnosis
ristocetin cofactor activity (VWF:RCo) (Table 1). An APTT
cross—mn.ung test. (‘CI.VIT) was pgrforrned, but the Fig 4. Multimeric analysis of VWEF.
coagulation factor inhibitor was negative (Fig 2).
Y — - N :Normal plasma
BagLee Fig 1. Endoscopic finding. .
e g‘ . P & L A : Patient’s plasma
: i Active bleeding near the _
! T Lt duodenal papilla was
[ : Rap M| L  Large (-)
- observed. :
wy & ; M  Medium (-)
) y ’ S
o CRER = i, S Small (+)
Wi JuNVe ss .
gl N A SS Smallest (+)
\ . Table 1. Initial laboratory findings. Table 2. Further examinations.
¥, . Patient Reference range Patient Reference range
; ; ; PT% 97% 79-107% 3 55 mg/dL 65-135 mg/dL
¥ | APTT 63.55 28.8-40.25 ca 10 mg/dL 13-35 mg/dl
§ FVIIC 6.2% 50-150% ANA 1:40 <1:40
AR
e » FXI:C 105.6% 65-150% Anti-Sm Ab 78.1 U/ml <9.9 U/mlL
L /il VWF:RCo <0.77% 70-150% Lymphocyte  0.246 X 10%cells/t  >0.800 X 107 cells/|
AL i Anti-VWF Ab IgG : 0.496 <0.100
It ; " y . . <
1 g~ Fig 2. APTT CMT. (ELISA) M ‘1 0.0F3 s
i |": d _‘ - >
4 : il 80 4 & 10 Incubation These findings (Fig 4 and Table 2) resulted in the
1A 70 1 & After incubation for 2 h at 3 diagnosis of AVWS associated with SLI
RS 60 ‘\\
,. il - 50 4 -\"\__ A
i -l R e S : 5. Discussion
T N B T — - : 2
) < 30 4 If the presence of a coagulation factor inhibitor is suspected
'
"H 0 A APTT CMT is considered useful. In this case, we performed
I 4 10 a VWFRCo CMT as an additional test because the
/,"' A . h i coagulation factor inhibitor was negative As a4 result, the
v {1 i) ) { 0 50 () 0 |
r PP P natient's plasma inhibited VWFE.RCo in the presence of ¥
'f-/ normal plasma WURREStINE the presenct of an inhibitot
' . against VWF in the patient’s plasma,. Consequentl in gt
/ . - 3. VWF:RCo cross-mixing test iy e semsbenici il
intib '|‘.'. ||'i."'.? VW wWas ietectied :\\ PRIVITi ke
| 4 ; A CMT was performed by measuring VWF:RCo with a Von mmunosorbent assay (ELISA), and we 3 led that "
i ! Willbirand feagent f‘.u-nu\rl‘.} whith contained stabilized JWF RCo CMT is useful for the screening of a VWi Dty 1
‘J b + 4 platelets and ristocetin in six different mixtures of norma ‘
. ( plasma and 0. 10 20, 50, BO. and 100% concentration : 8. conc|u.|°n
A the patient’s plasma The mixtures were ssayed
B Q .-'“::I.;.-I immediately after incubation for 2 h at 37°C. To cor fer A Although rars f a patienl with a bleeding tendency i
P .jg}'_l : reduction of VWE RCo By dilution, a control was prepared 01 ntared we o { always koo Y 1 i the DO DTy
ir I:'I_._ with normal ‘j|.'n'.l'|t.l miwed] with saline g was 1esteod ! AVW 3 ! pert 3 B ! ¥ |
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* On 7th hospital day, oral prednisolon was

administered.

Then the coagulation parameters
Improved gradually. And factor V inhibitor

decreased to 2.5B1
According to a systematic review!) 159 reports 3,

* The case of factor V inhibitor IS rare.

lon 215t hospital day(Figure

ot tactor V inhibitor wete emerged on literature, On 39th day, coagulation parame
Among them, reference interval : PT 15.3 sec,
APTT 29.2 sec, EV 100%

BU.

ters fell within
PT-INR 1.16,
), EV inhibitor (0.1>

78 reports werte related to bovine
thrombin usage, and others were related to non-
, '] bovine.

We report a case of hemorrhagic tendency due
to factor V inhibitor. And this case is negative
about bovine thrombin usage.

Table 2 Coagulation factors and inhibitors
Table 3 Cause of EV inhibitors

I Inbilor 01>
Antimicrobial drugs % 2]
LV F.V inhibitor Surgical procedures 31%
Irdection 2% A
VI 48 EVI inhibitor 0.1 Gances 17%
No underlying causes 1% -
.Yl 126 F. ¥ Inhibitor 01> NN U fisordocs S
i . - EIX 110 FIX inhibitor  Nodata Tramsplants et bioad % A
* The patient is a 77years old man having been e :
— . 3 ) FX 50 FX inhibitor 01> S 2 2
affected with cerebral infarction and al - Tereseeima
hypertension. So he had taken clopidogrel,
famotidine, perindopril, pitavastatin calcium, and
amlodipine.
L ]

In this time, due to coxalgia on his right side and
swelling from subcutaneous hemorrhage, he
became unable to walk. Therefore he was sent to
our hospital.

B0

—t .V (%]

3. Intervention/treatment \
| | //L ity
* On admission, laboratory findings went as " _ ., - -
Tablel. In the first, the lack of vitamin K was " ' )

: infusi ~ fresh-froze aSmy ig.3 Time course of EV and EV inhibitor
suspected. But infusion of fresh-frozen plasma Fig.3 Time course of EV anc _

and administration of vitamin- K couldn’t

4. Discussion

correct coagulopathy,.

* After 4 days in our hospital, mixing tests

- sted presence of an inhibitor(Figure 1-2). * We performed a sc;lrd} on PL_I]]I .\lk:(:i l.II.‘iiﬂ‘u the
HLI‘%UIL_( P]UL.I.].H ol R 3 | term “acquired factor five inhibitor™ without
;.‘\S-S:l'\"\;l I()_Ii HI])L-("HI('I T:c t;_l,t—';tll!;;ln-m .t:;c:,}l:(‘:ll]m e '['h(in- e report o ]hl:\ |
factor-inhibitors were pet tf:rl:.wct , . - term, and 21 of them are written by Japanese
confirmed the presence of a factor

inhibitor(8.98U)).

authors.

The same search on Japan Medical \bstracts
Soctety as Pub Med are ]n-rinmmf. \ hut
number is 90. So it can be said that the case ot

oe - ) . g ‘YOTIL
.].thr ] I..li"lfa”"“ |‘”“|"|‘1_‘\ on .llii'lll-.ﬂlrll'l t-”_“"_ “\l' l”l”]‘”“r 1S rare. .”“i IH.!I\“]_.‘ 4 T\l { i

Coagulation 4
W :.: o " Wame ™ ks w/dl ox 1231 UA of this case 1s significant .
L1ls 1.0R X1oM /L ™ a0 % ALR 11 g/l U u’mu:l . |“ el T LI i‘l\\}”l h]‘..:“i] \
L2l L] 408 TA 0% ma/dl  crestinine 209 mg/dt ¥ . : i e )
: .l::!: AFTT 1718 et AST " Ui Ma 130 miq/l IH]“}‘”"' !".‘.l\('f't ;N?T[t\! |,1]"[\ ‘IH]‘.I:\\.:.“ | 2
MOV #oan 1 a7 mu/i M2 0 un . 5.2 mia/l condions associat d with the deve OPMK
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Hematology

PC-60

hemophagoeytic syndrome
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Introduction

Hemophagoovtic 3

i yhagooytic syndrome (HS) s occasionally associated with autoimmune

H. eases, such as juvenile rtheumatoid arthritis (RA) and Still’ s diqe.nqe
owever, HS related to adult onset RA has been rarely ramrlad. &

Case

A male patient in his 70s who had developed RA 4 years earlier underwent
methotrexate therapy for RA deterioration in June . The initial dose was 6.
mi/week, which was increased to 8 mg/week in July. He was diagnosed with
pancytopenia in October. On admission to Osaka Rosai Hospital, his white
blood cell (WBC) count was 0.5 X 10%/1, red blood cell (RBC) cc;unl was.215
X 10'?/1, and platelet count was 46 X 10%/1,

On admission blood test findings

WBC 05 10¥%/ Na 138 mEq/l CPK 17 U/l
RBC 215 102/ K 49 mEqg/l Glu (15 mg/dl
Hb 1.7 g/dl Cl 110 mEg/l BUN 27 mg/dl
Hect 221 % Ca 90 mg/dl Cre [ 4 meg/dl
PLT 46 10%/1 TP 56 g/dl UA 59 mg/dl
Neutro % Alb 2.1 g/d CRP 32 86 mg/dl
Lymph 88 % T-Bil 11 mg/dl  CMV-IgG (+)
Mono 26 % AST 39 u/ CMV-IgM )
Eosin 00 % ALT 26 U/ EB VCA IgG (+)
Baso 00 % LDH 215 U/I EB VCA IgM =)
ESR {54 mm/h ALP 245 U/I EB EBNA (+)
Treatment

Because pancytopenia was assumed to be induced by methotrexate, it was
discontinued, and folate and granulocyte colony—stimulating factor (G-CSF),
antibiotics, and gamma globulin preparations were administered. The patient
also underwent RBC and platelet transfusions. Nonetheless, the WBC count

did not increase, and he developed thrombocytopenia. Bone marrow
aspiration was performed on day 5. The total nucleated cell count decreased

to 0.7 x 10%/1, consisting 17.6% macrophages. Hemophagocytosis was
diffusely observed using Microscopy

Bone marrow aspiration

Bone marrow examination findings were as follows

00 %
NCC 00 /ol Mybl 5
K ./l Pro T
oy 1 Myelo -4 o
i '.. ' Meta 2-0 5
ik e Eosino ;2-0 -
Bone marrow hypoplasia Was observed  Lympho 2_'0 %
[he margns of the specimen had an Mono + 4
increased number of macrophages, and  Plasma - .
(rhnqor:\dnsie was shearved . B F_hl < %
[here were no malformed gells in the P “:‘ 5 o
| ' NE 0 o
blood spacimen , +
o sohagoeytic gyndrome Was Atypical hyrm p 0%
agrosed. Macrophage %%

,li“gnntlﬂ!f'l

Treatment (steroid pulse, G-CSF, transfusion)

His treatment involved steroid pulses, G-CSF, and transfusions

He underwent steroid pul
; pulse th i i
W b erapy for 3 days, after which the steroid levels

Q- CSF .ndministration and transfusion were performed over time
The patient gradually recovered. .
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|| | | |
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The reported Rl; c_as_es tH_e_at d;vel_oaed_ - andaffnty mpc}eu_fHLC-'l%G& ‘
) Therhemoglobin were analysed using

hemophagocytic syndrome - ventonal HPLC and b thelassemia mode of
HLC:72368 at Tosoh Corparation

nistic .
Ca:a\e:g Sex :gtorv Therapy for RA m Therapy for HPS Prognosis  Author -. :
1 61 F UNK PSL Enterobacter sepsis UNK. recovered Reiner 1988 ! Weputﬁ.a dmps ufthen'nlmdoneach s]idegl‘ ass8
7 6 E 3y UNK () psL 40mg daily recovered  Onishi 1994 ﬁhﬂp’lﬂ-mmmthwblwdmpl biis
anaenic conditonand wedhseved
A ; - R
p-penicillamine, mhht‘;esl chﬂﬂmﬂel‘%ﬂms {smk km]l
parenteral gold, Sy : ‘ _ i fomm :
3 64 4y CyAMTXanti-CDA E;Z'f.'li’;f,':i: ol pg 15me doilysantibiotics  recovered  Siblla 1998 \
antibodies,MTX+
sulfasalazine+PSL
- Yamanouchi Jun
4 62 M 16y MTX “ psL 40mg daily recovered yooq
small intestine
opera pecioyadan 6.CSF y-globulin,mPSL-pulse -
R0 RS/ P‘Sl.&am+ guein ,@m::vw,o;mm recovered  Kuyama Jun 2000
cytomegalovirus
infections
6 63 M 9% OMARDMTX,  Cytomegalovifiss 1y puise, St 80-50mg daily died \ahara Yoru 2002
' CY+PSL operation Infections
Horcada ML
;7 58 M. 17y MTXeCyASDFC :ﬂhm’ﬂ.’f""s UNK. recovered o
PSI. 40mg dally IVCYS recovered  Naochi Sakal 2003
s @ K W MRS 2 y globulinsantibiotics
mirsh -grubee
Ay MTX 1 oG O5F ey totalind ——G— Ll
g NE x Tl.aﬂ'-lu\lmtaﬂlim!k‘

hylprednisolone P Siprednisolone . IVCY intravenous pulse

drugMTX .methotrmsle_mPSl. met
rheumatoid arthritis” comve reorganization
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Discussion

with viral infections can ocour by
' X

appeared urlikely in this qu Moﬁ!dm_ ' Y

e onset of HS concident with RA, M‘:ﬂ

patients. In this case. HS appears have

HS associated in adult RA patients. However,
a viral infection
administered pefore th
activily 1S exacer
been caused b p
jovirus) durng
::;:::::f:‘ncv!opﬂnm associated with H
| f not diagnosed on pme

even letha

Conclusion

HS coingident with ¢

marrow Aspiration should be




using a simple method in this case.

| Patient
6 year old female with back pain and stomachache.
Parvovirus B19 IgM ant ibody positive.
Father is a half of Brazilian and African. Mother is
Japanese. Mother is suffering from mild anemia.

Hisami Baba", Shouhei prwe
1)Nagano Redcross Hosp. Dep | _ T
2)Nagano Redeross Hosp. Dept.of Blood Transfusion

Laboratory findings
Patient Mother
[CBC] (Chem!slr\'] [CBC] [Cherrnslr'v}
i
wBC 10.4 10° uL TP 6.9 v WBC 6.2 10" uL P 6.4 grd
RBC 4.94 10 L Alb 460 RBC 462 10" uL Alb 4.1 gL
| ) ¢ HGB 107 wd AST 33UL | HGB  118wa AST 14 0/
I IR HCT 327 ALT 22Ut [ HET 374 ALT g UL
MCV 66 1L LDH 504 UL MCV 8l LDH 168 L/L
N MCH 217 T-Bil 0.5myd | MCH 255 T-Bil 0.9 me/aL
= MCHC  32.7% Fe I5 ug/dl | MCHC 316% Fe 133 pefo|
L PLT 318 10 uL Ferritin 283 ng/mL PLT 19.7 w0’ uL Ferritin ng/mlL
RET D9 CRP 0.28 me/d RET 1N CRP 0.02 me/dL
1 Haptoglobin =~ 234 ma/d Haptoglobin mg/dL
i ] | HbAlc 17 HbAT ¢ 5.5 %
I‘-_H;N' i & b - = e —
W' MethOdS
~— - 1) We observed peripheral blood smears of the
= patient and mother.
! | 2) Their HbAlc were measured using HLC-723G9
0 AN _'.1,.;’.““\ i = =
€ FEported RA cases that Ueveloped and affinity mode of HLC-723G8.
mophagocyticsyndrome 3) Their hgmoglobm were analysed using
conventional HPLC and 8- thalassemia mode of
. o HLC-723G8 at Tosoh Corporation.
T www (4 We put 0.5 drops of their blood on each slide glass
UNC 79 ool s | i :
_ and put cover glass on their blood to produce
o anaerobic condition,and we observed
morphological change after 2 hours (sickle cell
forming test).
g i iethIC el 0 19 t
e Patient _ fig.1 g “'Mother et
f_‘ b o 9%00° © g0 0899
sy ° > 824°-0% %999 oo
i . p. (L) ..0 Ay
” gomal iiee eI e it 0 g .. 2 .%’%o e‘
Mt y_-"-'."f-"” vr,-(:f-_';'l-"-"'rf 9 e .. L v ] 8. 000
e L ;," doe 10 o 5 ° ° = a- :. .
'I'."_'Hfu i m;;".rlm‘ : °° oaq.’_. '
ifactiont et r Pt s ] MO D, -
q;,;‘_.‘."." ".'F:'mjfﬂn’.rgﬁ Wi o '] R
g pperati L . ESUItS
: w d I "y g . &
o W Lww* 1) Targetcells were observed on their peripheral blood
s W g - smears(fig.1).
il o II o . . . = :
considerably lower than the reference values (4.6 -
o 3 0/ ] . : - !
g 6.2 nJ_!”)A]{ of her mother was 5.5%,which was o
Y w the reference value and the affinity mode showed
ari (" f\h:l' bAlLe 1.7% of the patient was false low leve].
T L il ! y " PYY . alra ? . ’ ’ '
e & P /.lHH.:II]} ri'”lf”nlell '_)f"ll\_l..‘ “[‘][.n' ‘I‘.l'.(.“,d n “'If‘ll‘
g ": (:9 l?hl‘nm:llngrnmg(['jg_z]_
J A -f)' f '
g ._-"‘ 4 r r ] ' " "
o A L f Y Conventional HPLC showed that the patient had a
v Af} 3 a U"I AtV 'r" d ', ol [ %0 r % L]
[ o .M v | l:mm mal peak bhut her mothey didn't have anv
g g Y f, i Abnormal peaks(fig.3), 1n B thalassemis mocde
:.I['_r’-' 4 i : iy T A . " . 5
rt.r'la _-._rJ:?”‘ i il '“l \.-, :I“l’l "hs fl’ ”].‘l '“‘[ 1ent were 5 ‘;!!,” (.»_! 0N { ""'I.-”)
7 LA 4 L o : F gny . ' . ' y
{"Hn: B o w .”f' : I L 70 ‘fl 'lf‘,u] ' h" ot hl'l' *i]l"l'_'"nr mot hl“"'.q
W L L  Values were aach 4 % and 0.0% (fig.4)
1/ E ’I l} ','I " " oy - .
W F ;\|lm]““m ®ervihrocvies changed their “h”l"‘ ty
. ¥ f s q ar .
" Z '" N tke in anaerobi condition. but mother's
| 48 r , idn't ¢l inged their shap (fig.5)
fl

| rmally low
A case of sicklecell disease with abnormally
level of HbA1c by the HPLC method

Introduction . "
. i ae L S ' level of HbAle by the HPLC method.

- We experienced a case of sickle ceoll disease with abnormally IUW‘ ( | {Az d HbS in the patient,but we observed

- Also conventional HPLC chromatograph showed the presence of H g y ; -f'th’ or throcytes to sickle cells
only targeteells in peripheral blood smear.We report the morphological change of the erythr |
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De\telopment of an internal quality control application
for immature granulocyte differential

Naoya Ichimura, Ayako Itoi, Yuki Kouda, Yuki Okubo, Michio Hagihara, Syuji Tohda

Clinical Laboratory, Medical Hospital of Tokyo Medical and Dental University

Objectives

Result 2

One case of the articular rheumatism that developef | The
as > ¢ : ~umatism that develope 3 change of | ificati :
i haooeviic SViidrol Thus far, there are no internal QUality conte o 9 G classification by each examiner
1emophagocytic syndrome ernal quality control (IQC) procedure for
‘ d counting the percentage of immatur :
X 5 ¢ i : = - - g Sadbise G mature granulocyte (IG) on blood smears. : : : g
li\ |,-:.;'| ro lchishita .]] iduko .\n\a.n.,,n..‘ }.'.r:.r..‘ .‘\:_'“';I'..:'__ Yasuyo |.||.-':-. cawa, Kaor We developed an IQC application to assess the examiner's The cell type which examiners determined reference images was 2P g 3 ek )
rakawa, Kazuma 1a ['.J'_.lj| 1. Yasusi Kawabutl, Katuvuki Nagatoyva performance and to standardize oHiSHa o | alRaT it THR S ot analyzed. In myeloblast and metaﬂ}'}’@iOCyle, agreements were / w g ~ -
Japan Organization of Occupational Health and Safety Osaka Ros this work is to evaluate an inter-observer agreement of S extremely high both first and second half period. In promyelocyte and
Hospital recognizing IG. = myelocyte, JSLH reference images were classified more than 5% into
more mature or immature cell type, respectively, depending on “
Treatment (steroid pulse, G-CSF, transfusion) examiners. But, those miss-classification were suppressed to less than
i e I _ % second half perlod except forimyelocta in‘sxamitier A il
P e Table 3 The breakdown of IG classification |
. g o : . _ B
. | T The 1QC application for IG classification tlrsthall period._
. . Sl s _ LH
" , - The application was developed using Microsoft Access 2013, Examiner Blast Pro  Myelo Meta  Aty.lym Lym "
; " Three hundred photo images were downloaded from website of A  Blast 0.5 05 , 6
the Japanese Society for Laboratory Hematology (JSLH, Pro [ i :_ st 8 /‘ o
findirg s~ http://www.jslh.com ), opened to standardize the morphological Myelo 9.1 ; 3.9 ST L s e 1 &
[ IS 1 ! . % 1 X = z 3 : it rl
. / counting of WBC differential. Those images included Meta 6.0 0.5 = it =
; 1A e : : Aty.Lym 0.9 ToE Gl :
. yeloblast, promyelocyte, myelocyte, metamyelocyte, atypical Lym = = e SRR i
A g ; ="y _r.ollE:E s : -
7 / }, g lymphocyte and normal lymphocyte (Figure 1). B  Blast 05 11 20 sy 1 {ii
oy ¥ g ) 1 Pro 35, 2 I [y
= /] / Figure 1 The 1QC application for 1G classification Myelo 0.5 G- 29
9 EB VOA e . \ ,d'l -.r' " Meta 14 97 , o
; o L < / Three hundred Photo images Aty.Lym 1.6 31 183 | 8 N E I ma
— - were downloaded. Lym o T 7 it o il 15080 SATH
C Blast 06
i By wtRolveiate) 1t ae > Fifty images were automatically Pro U 66 v
., oy -sivdatrg ector (0-C5#) The reported RA cases that developed and randomly selected from Myelo b O1.( 2.0 ot 1) AN S
i il downloaded images. Those Meta 06 24 - i R
; _ ' Aty.Lym 0.6 5.0
images included at least 5 Lym 6.9
I images out of each cell type. i ==
: Second half period
3 1 In the IQC application, those JSLH
# - e images were randomly shown Examiner B!qst_Pro Myelo Meta  Atylym Lym
{ ‘ "p | on computer monitor. A Blast { 1.0
ARSI " 32 Examiners decided cell type of Pro - 42
ST ; represented images. Myelo 2.8
' 5 Meta 0.8
JSLH reference image AtyLym 194
» o ’ f: / - k
b ; y s . - Agreement Lym, A2
| / 2 /Tl between JSLH committee B Blast 1.2 1.5
o ™ » . v
r e 9" : 1.4
v i@ 100% [ o Pro ’
: ’ ‘ n ; | : J Myelo 4.9 1.5
§ e ./ . v Meta 4.2 5
- ¢ 17.
: i The result of IQC was stored Aty.Lym 157
finved were as follow : into database. Lym ___ .
C Blast
Discussiar v Pro } 0.8
: 4‘ . TRgarT o : Myeio 1.4
. . u ot i B ] " ' | Examiners got feed back about Meta A%
L I 1 0 T their answers from the application. Aty.Lym 0.7 —
1 A B C We performed analysis and Lym 6.2
=2 assessment of those data _ - Brarmusiocyte. Myelo:Myelocyte
- regarding accuracy and Blast:Myeloblast, Pro:Promyet ..\‘ b I n i
- ! repeatability of IG classification Meta:Metamyelocyte, Aty.Lym Atypical lymphocyte,
- . A Lym: Lymphocyte
: - - LIt
Result 3
in each cell type
. hange of agreement
Analysis and assessment of IQC results The chang
hres exarminers pe + S us this application for 70 ampared between first and second
Three examiners performed IQC using thi I. b e Agreement in ea h cell type was Compare d betwes 1I g
REE (TKle ) DIV SORATRIASS e, e I .II rnod, In se angd hall period median agreements ol all exa s
e 1all penod SBLOTM Tt ivseriaradd
' first hall period (35 days) and second half period (35 days) \ 1F { to close to 100%, and its variance tended 1o shrink, COMPAIES
~ Wicied L ] ' Wy &
1. Agreament between exarminer and JSLH : ity those In first half period
wi osair 5 el 1
(Cohen's k coafficient)
The change of 1G classification by each examine Figure 2 The change of agreement In each cell type
Tha change of agreement in eac h cell typae :
ll.\ "
My Mant
Table 1 Work history of examiners for WBC differential : - = NS, T
Exarniner Work hastory i T T -1 = |'] 2 l
1 2 | ;
A 1 vaar o month |
= i yiar manth {
4
{ | yeal 6 maonth
g p——
p——————— ¥
Result 1 =~
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. | Evaluation of an internal QC application for correctly
Hematology recognizing immature granulocytes on blood smears.

‘ - 63 Naoya lchimura, Ayako Itol, Yuki Kouda, Yuki Okubo, Michio Hagihara, Syuji Tohda

Clinical Laboratory, Medical Hospital of Tokyo Medical and Dental University
¥

o Result 2
Objectives The change of positives

We have developed the internal QC (IQC) application for correctly

recognizing immature granuloeyte (1G) (FC-62 In this confarenca). This Fositive wr.'rr' n'\f-rilurnli-llrli '!‘rll.-i\rﬂ:rnr‘ .:rrnI lll‘:‘l:::‘ irTf‘;‘rl{l'llli: |: ;‘I”_[::f.;]’ |||r.j;4;¢_,,|r. 18

application lets examiners declide the cell type of photo iImages of I1G on Ihe ;H.m 1‘||I.u_?1 _._”i[!]f(lu VIH_ .[I[‘I.] 1.\/' "., il i T

computer monitors and quantitatively assesses their performance. It application {F“"-“”f. }|I]” ;' ’- : m,._l. i pig {'.r’ iy esdisviiine ol

was showed by analysis of 1QC results that accuracy and repeatability between pe ‘”’”J.J ".”‘I ‘ :.‘ -.' T‘*’:' B INCTedasoc excef b ;

were improved in 1G classification bl :1‘:?1:”!' l.tj(!rl ||1.r|‘rn!'ur|",r: r‘:¢ .y': ; Il

The aim of this work (s to examine whether 1QC using our application F'gl:::q:i.f:?mtwes (%) in each prj::).. 8

improves inter-observer variation of recognition of IG on patients' i . :

Snzu;n:z_ 5 ?H(—N : P » effect of adlponectm on hun
g B i possible mechanism for relationship

_ 0 r ; ‘J“. Rie Yamamoto?), Shigeharu Ueki*, Yuki Moritoki?,
,f; 5 @ Ayumi Omokawa?, Akiko Saga®, Noriko Kob:
' 10 4 OOy, ARa Universiy oo

The positive samples H H

Patients' smears including IG were defined as positive samples in each 0 L : 04 . 4

cell type. (e.g. when a test result was myelocyte 1% and ' U” UL ' n‘.l,l;(.,. h

metamyelocyte 2% in smear, one as myelocyte-positive and one as Promyelocyte Metamyelocyte

metamyelocyte-positive were respectively counted ). 4 - 5 % 50 W : sk ok

In three examiners, patient data of leukocyte differential for one year NS o N 0l NS L

from June 2014 (period | : n=21,451) , for 10 weeks from 25 Aug 2015 ; 9 v il

before introducing the application (period I : n=3,125) and after E .. ‘;é:,

introducing it (period Ill : n=3,639) were used. 20 -

(Refer to a prior presentation regarding work history of examiners) 1 1 ﬂ H g5 |

The evaluation of optically tested samples 0 , = B

Concerning optical tested sample, the proportion of positive samples ' y el L L

Period Period
was calculated every clinical department (e.g. hematology, pediatrics ). %<0.05, *3%<0.01, NS : Not significance
And, the percentage of clinical department was calculated every
examiner,

Result 3

The change of positives (%) Inter-examiner variation

The percentage of positives were compared between three periods. The inter-examiner variation of |G classification was statistically
Multiple comparison was performed using y? test adjusted with

Effect of adiponectin on eosinophil adhesion to
evaluated. The significant difference between examiners was not
Benjamini & Hochberg method . detected in period Il except metamyelocyte. On the other hand, the e L e
Inter-examiner variation significant difference was detected before performed IQC in | : I g - "
Inter-examiner variation using patient data was evaluated by analyzing promyelocye, myelocyte and meAmyelocyte: | ﬂ.. iy : t '
deviation between expected and observed value. Expected values for The inter-examiner variation between three examiners was shrunk after - St 3 -

the number of positives (E) were defined as following equation. Introduced 1QC application REGEPLTRRLEM) Glos)ts:

- - - - !
: Table 1 Inter-examiner variation in each cell type
-~ G 3 Perod Il (=3 125) Parad Il {n =3 53g)
{H:_.l = (CJIJX!’ 1;) -— -
‘ Cell type Examiner Tom| £ o FOMVE o e Tolal E g Posve ol
=1 = A
Myaloblast A 1054 a3 43 ] .25 1158 48 55
Ir:examiner, ( ; clinical department, J i cell type, E R s 5 i S :
C:'The number of optical tests, P: The proporti FrG Tt s = AR, 2 s U o
; :r of optical tests, P: proportion of positive samples AR T 5 o T -
a 1130 22 11 1 1 49 3 2
The number of positives (O) was counted every examiner and every cel| & AR Th 5 :
L 3 = Myalooyio 7 154 21 280 <0,001 1155 27 88 8
type. The deviation between £ and O was statistically analyzed using yelocy \. 1054 211 28 o )
] : | 1130 237 182 16 1614 388 ayg
Xx* test. Moreover, the change of the deviation from period Il to |11 e 9y 178 162 17 866 106
(D value) was visualized following equation. Matamyolocyte A 1054 350 45t ! 1158, 3 3 3 !
e —_ " a8 1130 440 366 161 i a0
D =(0- E)*/E o o
o) g4 327 323 34 1) it 1
Result 1 Result 4

Optically tested sample The change of D values

The percentage of positives were different every clinical department
(Figure 1), That is

" Prior probabilities of IG positives we
clinical departmernts Moaraover, the
was different between e

GCOne

D values, which were represented for the difference between expected
re different every and observed value for pos

period |1,

sitives, decreased and got below five in
compared with that in period 1. But. the
not be observed in me

percentage of clinical departments
1Ich examiner (Figure 2)
ider the differerice ofc

same change did
”1!’-’I’Ufrli{--l we neead to

linical department in each examiner so as

0 (e] ;
tain a highly accurate expeclation. We used upper equation 1o Figure 4 The change of the D value

My ilablas|
i for positives

tamyelocyte
ot

calculate axpect ville: Myelocyte

‘ 2 — 25 T— —
Figure 1 The percentage of positives in each clinical department 20 0
l'z‘,u!--l-‘.-.- (] l;'-..---,.u'.‘. yle B Myl yin EYMorary win vim . i
156 15
[ D
1 10 10
[ | f R | I | | y
, SERERRANAD —
| Il | | 0 + K — 0
‘ ! I [ i ! Il
| | |
FRESRNTARINANN. oo b
i_”'l[|J| |I I | . I ’ | | i | ‘ I ‘ e g !Lrl‘.l‘..l I

Figure 2 The percantage of clinieal dopartments

aramined by oach axaminer (Top 5)

A n (
Discussion

Conclusion

examiner variation of IG classification on
observed in metamyelocyte in this study.
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I Introduction ———

The Wakakoukal group has two hospitals and a re
gistered clinical laboratory (S-Lab)
They are Wakakusa-Dallchi Hospltal (D-Hosp), Wakakusa-Tats \
i <Tatsuma Rehabllitation Therefore, Inter<laboratory standardi
:';r;:;:::ﬂrg;Hucﬁ.\a}l.l ya:ga?;lkilrr:::::‘ llg:;o;:l;;z{gﬁl:\;.u:g; n‘lt'ha t\:o p?apl:aln' olin#ul indispensable. In this sh:gy. we vnlld::;tl:. ?hininﬁmrbﬁa:;mma:;?:ginI;
g need of treatment, The the laboratory results of the lete b
S-Lab analyzes other samples. All clinical laboratory results are dis i e, e ot Vabaic s toadon
v played as time- differential count (5-diff). Furthermo
sories data on the network-linked clinical laboratory information system (Fig. 2). of mean hamog{lobln )concentratlar:‘ ‘;; a;l;:z:it:: lgumr:r::vm:! m:em:ﬂ;;
analyzers based on the laboratory results,

Doctors can check all laboratory results at the three facilities In our group,

These two hospitals’ clinical laboratories usually analyze
samples from patlents in urgent need of treatment.

| 7 mwmbea BN r itk
UL LR ]

|__nn | ram I

sy Aiidel BT SiEe MY

R " 2min

Hage 1ier b1k I
il [ [} i

|
e ¥
? , i | waee | Time-saries data
" (1.8, ;) b
“ LT
4 e e b 1
) --u: : 1

P o |
L TR 1 e

Wakakusa-Daiichi Hospital (D-Hosp) Wakakusa-Tatsuma Rehabilitation Hospital (T-Hosp)
with 230 hospital beds. /A With 500 hospital beds .
- V/a

b \'. =] 4
N\ \ ‘,//’ It takes about thirty

l:‘:::::::::;ot:lm i minutes by car. Facilities mmmmp T-Hosp

Fig. 2 An example of the time-series data on the network-linked clinical
Fig. 1 The facilities of Sanki Medical Laboratory (S-Lab) laboratory information system

Wakakoukai group. This Iabcra_tory i_malyzes all samples from patients
: except patients in urgent need of treatment.

Sysmex XS1000i hematology analyzers were used in the two hospitals, and the The sample tubes were stored in a shipping container with refrigerant and a
Sysmex XT1800i hematology analyzer was used in the S-Lab (Table 1). The e- self-recording thermometer. The shipping containers were sent from the S-Lab
check type B plus was used as a control sample in the S-Lab, the e- to the two hospitals. Sample analysis was duplicated in the manual mode
check(XS)type G was used as a control sample in the D-Hosp, and the e- within 4 hours after blood drawing. In the Passing-Bablok regression analysis,
check(XS)type B was used as a control sample in the T-Hosp for internal quality it should be confirmed that the 95% confidential intervals (95%Cl) of slopes
assessment. Peripheral blood samples were drawn from out-patients between and intercepts include 1.0 and 0.0, respectively; If the range of the population

o

8:30 am and 10:00 am. Five hundred-microliter anti-coagulated blood samples is narrow, Bland-Altman plot analysis should be applied.
were dispensed into 3 micro-sample tubes (Fig. 3). . IS
=l e—
Table 1 Automated hematology analyzers and internal Al cuted plates
quality control samples Anticoagulated Self-recording Refrigerant
blood samples thermometer ' 4 -—H:__:____ S ——‘5 —

A Sankl Medical Laboratory (S-Lab) XT18001 (Sysmex) 8-CHECK Type B plus
B Wakakusa-Dalichi Hospital (D-Hosp) XS 1000i (Synmex s CHECK (XS] Type G

- \Wakakusa-Tatsuma Rehabilitation Hospital({T-Hosp) X51000i (Sysmex) e-CHECK (XS] Type B

Fig. 3 Shipping condition

i i lues of 5-di
| lity control in S-Lab, D-Hosp and T-Hosp had been and coefficient of correlation va
Thebiemmn%::‘:zgy ?:stzonduded (Table 2). Temperature in the shipping All results of the correlation analysis a ; Aoty
sta 14.6 to 26.1 degrees Celsius (Table 3). As one example, The analysis were excellent. However, the mean h_ 0 Mean
mu:‘::' :‘:’mm e oo e Wbﬂndm:m ﬁ };Do:&n::::m:;g:'e rs-ltr:::n r;-"the ﬁ"r'.uﬁ :::::7;4. 12.5, and 12.8 g/dL.
nts between a . 1 ! : _
e p!ots mnzwe'hm : il?l results of the correlation analysis, and (n=36), respectively (Table 7). moglobtr_\. conoentra_lmna of‘tl: “n:s;‘ facilities
bt in e tloka reulon analysis are shown in Tables 4, 5, and 6. Inter- converged between 12.9 and 13.0 g/dL (n=45) by adjustmen tomated
m:m mn:ag' correlation values of CBC were from 0.983 to 0.999 hematology analyzers.

(n=107),
T Table 3 omporatun in the
able 2 Results of internal qullltv control samples iopi Sbior

218 ny  na
na By 1Y
30 M2 nS

5.3 0y 2.1
ns w7 194 : /
180 2 %4
7 L. ' - R=(0.999
122 196 158 &
0 196 164 e
06 194 118
0.3 196 (LE) "
171 180 1.2l
168 181 187
189 s e

15.0 e
::: T Fig. 4 Correlation
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Objective

The alm of our study was to examine whather adiponectin might affect functions
Land Intracellular signaling of eosinophils, which play an important role in the
\pathogenesis of asthma

Background

Obesity is associated with asthma, in terms of increased prevalence, reduction in
|lung functions, and reduced response to medication. Adiponectin, an adipocyte-
derivad cytokine, is known to have anti-inflammatory effects with reduced
concentrations in obese subjects. Recent findings raised the intriguing possibility
’lthal‘adlponectin might play a role in allergic inflammation, although the mechanistic
|basis for their relationship remains unclear

Results I: Expression of adiponectin receptors

on human eosinophils

(A) The mRNA expression profile in freshly
A isolated human eosinophils was studied
using RT-PCR. The amplified products were
separated on a 12.5% polyacrylamide gel,
and the gel was subjected to silver staining
AdipoR1 (AR1, 170 bp) and AdipoR2 (ARZ,
156 bp) MRNA is expressed in purified

| 200
100{bp)

:

|

] Eosino eosinophils (A). B-actin (189 bp) was used
for loading control

| : ;

5 i (B, C) Purified peripheral blood eosinophils
| ! rllL were stained with anti-AdipoR1 Ab or anti-
| bl 108 AdipoR2 Ab, and then subjected to flow
| ' | k‘ cytometric analysis.
| Ll’.-.n_i\-um-,-— -
| ' AR2

Results II: Effect of adiponectin on eosinophil adhesion to
ICAM-1-coated plates

R e R e ;
Lg'_; e A:.._‘ o :‘ifll"\'l:-t Adiponectin/Eotaxin
— . J P | :

|

! S
|2{!|+

I+
I

1+ [ 10/#

10 20 (pgiml.)
+ + (10nM)

(A) Purified eosinophils were pretreated with or without indicated concentrations of
adiponectin for 60 min and then transferred to {CAM-1-coated plates in the presence o
absence of eotaxin and Incubated for 80 min for eosinophil agherence. The numbers of

| adherent eosinophils were counted by light microscopy The resulls are expressed as the

' rlatlve number of sotaxin-stimulated adherent cells with a value of 100%, Data are
expressed as the mean £ &0 from five different donors. “p<0 05.**p <0.01, **"p < 0.001,

l repeated measures ANOVA with Bonferron correction

| (B-F) Representalive Images of aosinophil adhesion to ICAM-1-coated plates.

Results lli: Effect of adiponectin on eotaxin-directed
eosinophil chemotaxis

Vehicks Adiponectin
—— (A) Purified posinophils were
pratreated with or without
- : indicated concentrations of
adiponectin for 60 min, and
|-||l;:.r|r|-lrh!l,".'.r~{] migration
j - 1 4 wera [-r‘lfn-rn-_‘li using

chambers. Eosinophiis
yper wells
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were plal od in tha
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Results IV: The effect of adiponectin on
CCR3 and CD11b expression

A Vehicla 13 Adiponectin i

|
> i ol | 1
1| [l "1 |
40+ || A
. A . [ ]|
£l ] J n \ le f | | -
1 | | i
v 10! v wt w0 1o o 1ot Cont Adig

L] w 1 D! 1w |
LA FL gt FLAH L1 Haight

(A, B) Purified eosinophils were incubated with vehicle(A) or 20 pg/mL adiponectin(B) for 60 min at 37°C,
after which cells were slained with FITC-conjugated anti-human CCR3 mAb or isotype-matched control
mAb. The stained cells were analyzed using a flow cytometer. The expression of CCR3 was assessed as
the ratio of the MFI of the sample and the Isolype-matched cantrol (n=3)

(C) Purified eosinophils were Incubated with vehicle or 20 pgiml adiponectin for 60 min at 37°C, after which

cells were stained with FITC-conjugated anti-human CD11b mAb or isotype-matched control mAb. The
stained cells were analyzed using a flow cytometer The expression of CD11b was assessed as the ratio of
the MF1 of the sample and the isotype-matched control (n=3)

Results V: The effect of adiponectin on eotaxin-elicited
intracellular calcium influx

B
Veticle Adiponectin

| L Eosinophils were incubated with vehicle (A, C) or
20 pa/mL adiponectin (B, D) for 60 min and then
loaded with calcium-sensitive dye Cal-520. The
changes in intracellular free calclum levels
induced by different concentrations of eotaxin
were detected as the increase in the
fluorescence intensity of Cal-520. Response to
0.1 nM eotaxin (A, B) and 50 nM ectaxin (C,D)
was studied by flow cylometry The resulls are
representative of three independent donors with
similar results.

Cal-520 intensity

time (sec)

(E) Purified eosinophils were incubated with

E vehicle or 20 pg/mL adiponectin for 60 min at
e L - 47°C. after which cells were stained with
S w9 | FITC-conjugated anti-human p-ERK mAb of
5 isotype-matched control mAb, The stained
g = | cells were analyzed using a fiow cytometer

| The expression of p-ERK was assessed as
b the MF of the sample (n=3)

&
2|
u

{=

The series of our study indicated that adiponectin attenuated the eosinophil
chemotaxis and adhesion induced by eotaxin through modification of calcium
signaling. These findings provide the evidence for the previously .unrecngrmt‘e\.i
mechanisms of direcl interaction between adipocytokine and eosinophil functions
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. Improving Laboratory Quality for Single
Hematocrit Order on Current Dialysis Anemia
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. Taiwan |
’ e w1 Figure 1 - Before Plasma Replacement SeSEw
g 2 A il o 05 miropies 455 1% . . el ',,',,! PEE3INyE e e
In Taiwan dialysis treatment followed DRG system. e e i
Clinician followed the practices from Ministry of Health | :—'f"'_"‘ e =
and Welfare, Taiwan Society of Nephrology, they ordered = =
single HCT (Hematocrit) out of full CBC for anemia i
monitoring. Single HCT could lead misjudgments of - -
e anemia on a case. We made corrective actions.
Materials and Methods )
A59 ylo woman underwent dialysis weatment, On 2015 Figure 2 + Before Plasma Replacement
Sep-9, HCT32.7% . Sep-22, HCT28.7% . On Oct-8, her
& B 1CT dropped to 23% . We doubted and rechecked, and
| found MCHC53 9g/dL. With unreasonable MCHC, blood N
appearance looked like sands, these tallied with cold 3 |
agglutination and falsely low HCT. Under microscope |
RBCs agglutinated, cold agglutination test 1:128 (1+). By E |
using plasma replacement and water bath (37°G/30 min), e e | Qx|
 no more agglutination under microscope, then examined : ' a
CBC immediately on the sample from bath. Figure 3 + After Plasma Replacement N
mjajn| (29383 a3 9AL
- '

e L0-FVage | Sorvice] Researchin) |Revearch(R)

..... - —
| On Oct-8 before pre-treatment Hp124g/dL, HCT23% and | ==, 2 pote ?;

8 B )/CHCs 9gidL. Afer prefreatment H12.8g/0L s e 18

§  HCT37 6% and MCHC34g/aL-. Cold agglutination was = | 35 [

"8 confirmed. SE Ak
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INTRODUCTION

BEC 16T s a stablié gastrio pentadecapephide recantly implicated with a
e In
(GEPPPGKPADDAGLYV, MW 1418, PL-10, PLD11E, P 14736) Flg.1,
i triaks for inflammatory bowel disease, wound traatment, praducing no
reported toxioity (LD could be not achieved), effective alone without
carriar), it has a particular effect on endothelium protection along with
prominent angiogenesis and an effect of NO-system and andothalin

senam
disturbances){1]

We focused on the
anticoagulants in treated rais undergoing amputation particularly the
reduction of bleeding time and the lower Ineidence of thrombocytopenia
after amputation in animals receiving the BPC 157 [2]

W

PENTADECAPEPTIDE BPC 157 AND ITS EFFECTS
HEMOSTATIC PARAMETERS IN RATS TREATED
WITH WARFARIN, L-NAME AND L-ARGININE

Mirjana Stupnisek', Antonio Kokot!, Sanja Konosic?, lvan Grzibovskl*,

of Blomedical Laboratory
Science (IFBLS2016)

hemostasis As a particular  anti-ulcer paptida

fevel (that may have @ particular role In  bleeding

counteraction of the effect on different

Fig1. BPC 157 molacular
structure 30.

Furthermare, nitric oxide (NO) is an endogenously produced vasodilator which is a potent
regulator of vascular homeostasis. While NO is largely implicated in hemostatic mechanisms, in
tail-amputation-models - under anticoagulants administration, both the NO-synthase (NOS)-
blocker. L-NAME (prothrombotic) and the NOS-substrate L-arginine (antithrombotic), were little

ed. Thus, we investigate the effect of BPC 157, L-NAME and L-arginine on hemostatic

investigat
different pathological condition (tail amputation without. or with

parameters under
anticoagulants)[3]

OBJECTIVE

This study determines the effect of the pentadecapeptide BPC157 on lhe values of hemostatic
parameters in rats after administration of anticoagulant warfarin. Also, this study extends and
clarifies the effect of BPC 157 on hemostasis with addition of N(G)-nitro-L-arginine methylester
(L-NAME) and L-arginine in warfarin treated rats

MATERIALS AND METHODS

Animals
Male Albino Wistar rats were used in all of the experiments (10 rats per experimental group and

interval). The study was approved by the Local Ethics Committee and experiments. were
assessed by observers unaware of the given treatment.

Drugs
Medication, without carrier or peptidase inhibitor, included stable gastric pentadecapeptide BPC
157 (a partial sequence of the human gastric juice protein BPC, freely soluble in water at pH 7.0
and in saline). It was prepared as a peptide with 99% (HPLC) purity (1-des-Gly peptide was the
main impurity; manufactured by Diagen, Ljubljana, Slovenia) in dose and application regimens as
described before [2,4,5). Accordingly, warfarin (Martefarin (Orion Pharma, Finland)) dissolved in
saline, L-NAME (Sigma, USA) and L-arginine (Sigma, USA) dissolved in saline were used as

well [2,3.4,5].

Bleeding procedures, diagnostic tests

Platelet count, hematocrit prothrombin time, active partial thromboplastin Ume. thrombin time,
fibrinogen and bleeding, were measured to evaluate the hemostatic effect of the agents. The
blood samples assessment was carried precisely as described before [2,3] (Table 1)

Bleading was monjtored as described before [2.3] until blocd flow
stopped for a complete 30-s interval of till the end of 80 min
perfiod. In deeply anaesthetised rats (placed in yventral position)
the tail was transected with a surgical scalpel 3 cm from the lip
(and submerged Inlo a \be with 15 ml of saline at room
{emperature in vertical posiion) and the duration and amount of
bleeding were measured 10 evaluate the hemostalic effect of the

agents or saline administration (Fig.2)

BPC 157

Statistical analyses

analyses of the quanfified data were performed by
ol varianca (ANOVA), Post-hoc comp isOns were
Borfarroni/Dunn test. Data are

Statistical

analys
app y
presented as the mesan £ 8

using the consarvatr
tard deviation (50) values of Fig.2 Measurement of bleeding time and

amount of bleeding (ladl armputation i rais)

Eef) 05 ware considarad statistically significant

Table 1. The biood samples assassment. laboratory methods usad n the study
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CONCLUSIONS

nePc 157 has an effect on hemostatic
platalet count, in traated rats. L-NAME (thrombocytopenia)

haamarthage) countaraction and BPC 157 (dec roasat haomorrhage

thromhbne ylaopania) with reacue agains
157 ¢ Julstory and balancing role with rescued NO-hemostatic mec hanisms
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RESULTS

In rats, after (tall) amputation, with of withoul warfarin (1.5 mglkg L.g. once dally for 3 mnmuﬂn
days), BPC 167 (10 polka, 10 na/ka, |.p /g, reduced bleeding time and/or haemorrhage and
countaractad thrombocylopenia

Furthermore, the effect of L-NAME and L arginine on hemoslatic paramaeters, and tha effects of
BPC 157 on the L-NAME- and L-arginine-induced hemosiatic actions under differant pathological
eondition: tall amputation without or with anticoagulant warfarin are shown in Table 2 and Table
3. As for L-NAME andlor L-arginine, we noted L-arginine (100 ma/ka \.p.Jerats; more bleeding,
lessino thrombocytopenta; L-NAME (5 malkg 1.p )-rats: less bleeding (amputation only), but
prasent thromboeylopenia; L-NAME+L-arginine-rats also exhibited thrombocytapenia L-
counteracted L-arginine-increased bleeding, L-arginine did nol coupteract L-NAME-
thrombocytopenia, Al of the animals receiving BPC 157 In addition (BPG 167pg+L-NAME; BPC
1657ug+L-arginine, BPC 15704 L-NAME+L-arginine), exhibited decreased haemorrhage and
markedly counteracted thrombocytopenia

In addition, platelet counts were carrected with hematocrit o avold errors that may be caused by
animals bleeding, and were expressed as d percentage of baseline for each time point of the
tested groups. The hematocrit-correctad platelet counts are shown in Fig.3.

Table 2. Normal {amputation only) rats, Tail amputation, bipading bme, amaunt of bleeding, PLT, HCT, PT, APTT, TT, FIB, vahses In
nofmal rats with amputation challenged with BRG 157 (10 pgha. 10 ng/kg), L-NAME (S mafkg), L-arginine (100 mgg) given alond
y, al 30 minutes before smpulation while controls receivad simultaneousty an-equivolume of
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Table 3. Warfarin rats.Tall amputation. bleeding ime. amount of bleading, PLT, HCT. BT, APTT, TT, FIE values In wartarin. rals.
n u_'.5mg.'ngmunmdairylurﬁcommﬁuauw,mmmmmusmmh
10 polkg 10 ng'kg) was given i diately afier any warfarin challeng intragastrically while controls
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