Serum and plasma lysophosphatidic acid analysis
using column chromatography and MALDI-TOF
mass spectrometry
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[Background and Aims])
Sphingomyelin (SM) plays important roles in biological
membrane maintenance and cell signaling,
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Analysis of human serum sphingomyelin species by
MALDI-TOF mass Specatometry in negative ion mode

Sunao Morita, Makoto Yamaura. Atsushi Hori, Hiroya Hidaka
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This study shows a simple method for profiling human
serum SM by matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry (MALDI-TOF MS) with
the negative ion mode method.
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1. Mass Spectrum of serum sphingomyelin

3. The lipid was mixed with a matrix material.

|.Serum was treated with phospholipase A, (from Crotalus
adamanteus) in Tris-HCl buffer (containing CaCl,, pH 8.0).

2.Enzymatic treated serum lipid with an internal standard

with

4.The SM species and product ions were measured using
MALDI-TOF MS (AB SCIEX TOF/TOF 5800 system).
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Fig. 1 Mass spectrum of serum SM by the negative ion

mode method.
The lipid was measured in the range of m/z 600-800, and 16 peaks were
detected. The peaks were identified as SM by product ion analysis.

2. Product ion analysis of serum sphingomyelin species
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Fig. 2 Product ion analysis of SM molecule at m/z 687 8.

Fhe product 1on peaks at m/;
residue and demethylated phosphorylcholine, respectively
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4. Calibration

IMetharn il

Fig. 3 Calibration curve of SM by the negative ion mode
methods. !
The hexadecanoyl sphingomyelin (SM[C16:0]) was diluted with C/M |
(2/1 y/v). The diluted solutions mixed with the internal standard material
(SM [C12:0]) were measured by the negative ion mode method.

5. Reproducibility of serum SM by the negative mode and
positive ion mode method
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Fig.4 Correlation of serum SM species with the
negative and the positive ion mode.

Serum SM species was measured with the negative ion mode and the
positive ion mode method. r

7. Serum sphingomyelin species in healthy young subjects
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SM in serum (25 pl) from 20 healthy young subjects was measured with 1
MALDI-TOF MS .
!

[ Discussion) ;

MALDI-TOF MS in the negative ion mode for profiling i
serum SM was simple and highly accurate, In the negative |
ion mode, only the demethylated species were observed in '
the mass spectrum. Because of this, such measurements \?‘I‘.TN’
simple for data processing and had better reproducibility
than those in the positive fon mode. Measuring operation and |
daily maintenance of MS are simpler and casier than those of |
LOCMS, and thus the method might be applicable in a clinical ‘
study. The SM profile of the healthy subject can be used o r
detect SM metabolic disorders

[Conclusion)
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mode method by MALDETOF MS was simple andd highly

accurate and might be applicable i a Climcal study
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'stress, the heart secret a 108-amino acid
NP), then proBNP will be cleaved into two
@ natriuretic peptide (BNP) and a 76-amino
retic peptide (NT-proBNP). According to 2013
@, both BNP and NT-proBNP have good

mum-eammerclal BNP and NT-proBNP testing in the market,
automation system and point-of-care testing (POCT) system, each of
has its own characteristic. POCT is a global trend to obtain patient data
' 15-20 minutes at the bed site, it is a suitable tool for physicians to diagnose
" emergency cases immediately. However, for central laboratory, how to control
‘the data quality and consistency is the most important objective. Therefore,
how to integrate POCT and automation system in the hospital is imperative.
Triage® BNP perform good correlation between Triage® MeterPro (POCT
system) and Beckman® DxI 600 (Beckman BNP = 1.095 x Triage BNP - 20.85,
R=09938). It means that we can diagnose emergency patients by Triage® BNP
in a short TAT, then monitoring CHF patients by Beckman system (true TAT:
24.7 mins v.s. 38.3 mins). In addition, we also investigate the clinical
performance of BNP and NT-proBNP on Triage® system, to find out which
biomarker is more suitable for the group difference in our hospital.

Methods

Alere Triage" MeterPro is a Point-of-Care testing system which can perform
both BNP and NT-proBNP tests by EDTA whole blood specimens. The Alere
Triage" BNP Test for Beckman Coulter” Immunoassay Systems (BClI BNP)
empowers higher throughput BNP and automation. Provides clinically
interchangable BNP results between the Alere Triage® MeterPro and Beckman
Coulter UniCel" Dx| 800 or Beckman Coulter Access” 2 Immunoassay System.

Precision Study*:

The study used three different levels liquid quality control (Liquichek™ Cardiac
Markers Plus, Bio-Rad) to perform the precision test: (1) within-run precision:
testing each level controls for 10 times (2) between-day precision: this study
was conducted over 5 days, testing each level controls 5 times per day.

Correlation Study™:

We collected 68 random ED patients and used the EDTA whole blood samples
to performed BNP testing on Triage” MeterPro, then centrifuged the
specimens by 3000 rpm, 10 minutes to obtain the plasma to perform NT-
proBNP and BCI BNP.

Turnaround Time (TAT):

The assay time claimed by manufacture are 15 minutes on both Triage and
UniCel” DxI 800, Most of the automation system is only suitable for using
plasma, so the blood samples inevitably require centrifugation. Because of
this, the true TAT is bound to extend. This study will retrieve the true TAT from
LIS system, This TAT is calculated from sample submission to release the report
to LIS.

* Results were calculated by EP Evaluator version 8 software to comply with the CLS)
recommendation

Results

Precision tesults of the BNP results on UniCel® Dxl 800 are showed in Table 1
(See Table 1) The CV is from 1.8% to 3.85%, displaying a well imprecision
performance of BCI BNP,

Conclusion

Triage™ BNP |s the only BNP testing which can perform on both POC system
(Triage” MeterPro) and automatic system (Beckman UniCel® Dxl 800) in the
market. This study demonstrates the highly correlation and the different TAT
hetween twao systems, If we can properly use the characteristic of each system
o the diffarent needs, e g using POC BNP to diagnose emergency patients by
shart TAT, then using automatic BNP ta monitor the inpatients by high
throughput bateh, it will bring the greater benefit for patients and hospital
Although NT-proBNP can also ald 1o diagnose CHE, It seems might influence by
other factors (e renal fallure, age . etc ). Therefore, NT-porBNP s more
sultable for outpatient with known medical history

jate Peint-of-Carve and
mation System of BNP wﬂm

e EYang Hsln Hsin Chang!, Ching-Yi Lint, Chi-Kuan Chen??
epartment of Laboratory Medicine! and Department of Pathology?,
Mackay Memorial Hospital ,Taipei ,Taiwan

Table 1. BCI BNP precision performance on Beckman Coulter UniCel® Dxl 800.
(Within Run: continuously 10 times of each level : Between Day: 5 times per day, tested

for 5 days)
Precision Level Mean sD %CV
1 83.0 1.49 1.80%
Within Run 2 338.5 13,03 | 3856%
8 1227 1 30.92 2.52%
1 82.4 2.00 2.43%
Between Day 2 326.4 11.89 3.64%
3 1230.2 30.70 2.50%

The BNP results between Triage” MeterPro and UniCel” Dx| 800 showed high
correlation, 68 specimens were compared over a range of 5.0to 4770.0
pg/mL. The correlation coefficient (R) was 0.9938, and the slop and intercept
were 1.095 and -20.85 (See Figure 1). The difference between the two
methods was within allowable error for 95.6% (65/68 specimens). The
average Error Index was (Y-X)/TEa was 0.23 (-0.96 to 1.23, TEa was 20 ng;_gl,:

or 20%) (See Figure 2). w

Scatter Plot Figure 1. The BNP :emits

B::f.l‘l Range v / ] P b \
LR £ y = method was Triage ) ahd.c.?-
{ A7

method was Beckman UniCel”
DxI 800. The correlation was Y.
=1.095 X - 20.85, R=0.9938.
(MDP: Medical detection
point : Heart failure rule-out:
<100 pg/mL, rule-in: >400
pg/mL)
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Error Index Figure 2. The Error Index of
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occurred at a concentration of
20.5 pg/mL.
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Although the correlation between Triage® and UniCel® DxI 800 was good, the
TAT of UniCel” DxI 800 was 10 minutes longer than Triage" (See Figure 3).

Turnaround Time (TAT)

® Tarmarcund Time [TAT) Figure 3. Turnaround time

(TAT). The TAT results was
retrieved from LIS system.
The average TAT on Triage
system was 24,7 mins, and
the average TAT on Dx| 800
was 38.3 mins .

(minutes)

Tringe uniCal® Dul ROO

Table 2. Comparison agreement between BNP and NT-proBNP on Triage” MeterPro
system

BNP
Neg Pos Total
Neg 35 0 as
NT-proBNP Pos ° 24 3
.y Agreement | 7950% | 100% 86.80%
Reference
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Measure the Effects of Temperature
on Blood Ketone Stability

Chao-Wei Liu', Chih-Hsuan Kuo?, Tzu-l Chien?, Mo Siu-Mei Lee’
1 Department of Laboratory Medicine, National Taiwan University
Hospital, Taipei, Taiwan

Background

Pre-analytical handling of blood samples can influence the laboratory results. With the increases in lab tests,
sample collection time and various transported conditions can adversely affect the sample quality and accuracy
of test results. Blood ketone traditionally requires to be collected separately from ammonia and lactate. In this
study, we examine the possibility of combining blood ketone test with ammonia and lactate by measuring the
stability of ketone under iced and room temperature conditions.

Method

Blood samples were collected in heparinized tubes and analyzed by electrochemical method using the
MediSense Optium Xceed. Each sample was divided into 2 aliquot and stored at room or refrigerated (4°C)
temperature until time of test. To determine the effect of temperature on ketone stability, the heparinized
whole blood was analyzed at 0, 30, 60, 120 and 180 min incubation time points.

Figure
5 T Y T T )
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Figure 1. Blood ketone sample concentration percentage distributed Figure 2. percentage of difference of Blood ketone in
(corresponds to the left Y-axis), individual specimen concentration different incubation time and temperature between
shows by small circular dots (corresponds to the right Y-axis). concentration at 0.6-3.0 mmol/L.
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Figure 3. percentage of difference of Blood ketone in different Figure 4. Analysis of blood ketone related order in
incubation time and temperature at concentration greater than emergency department.
3.0 mmol/L.
Result

In median blood ketone level (0.6-3.0 mmol/L), the measurement difference was within 10% (7.0%6.6) for
120 min [Figure 2]. However, in high level (>3.0 mmol/L), the difference of blood ketone was less than 5%

(2.742.0) within 120 min [Figure 3]. These results show that temperature has minimal effect on the blood ketone
stability up to 120 min after specimen collection.

Conclusion

Analysis of the emergency department order proportion, which combine Lactic acid or Ammonia with blood
ketone order were accounted for 64%, blood ketone order alone were accounted for 36% [Figure 4], Given that
ammonia and lactate levels are known to be stable on iced condition, our results sSuggest it is possible to
include blood ketone with ammonia and lactate tests using heparinized tubes transferred on ice condition.
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From diagnostic biobank to research biobank,
a pilot study
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Okkenhaug!,

mistry, Diakonhjemimet Hospital AS, Oslo, Norway

specialist in laboratory ethics

Background

A diagnostic biobank contains a lot of human material, which are normally stored for a week. Turned into a research biobank, it would
become valuable for researchers because it rapidly would contain a large amount of samples from hospital patients with a variety of diagnoses
and demography.

To convert th’e diagnostic biobank into a research biobank, we need a written consent from the patients.

In April 2Q 13 the Regional Committees for Medical and Health Research Ethics in Norway, approved a consentform allowing transferal of
swplps biological matenal m_to a research biobank at Diakonhjemmet Hospital. They also approved that a signed written consent gave
posslb:lity to collect information from the hospital journal and other health registries. We therefore wanted to find out if patients are willing
to sign this consentform and experience how many samples and aliquots we could collect.

Methods

The study was performed as a pilot study from September 9th to December 9th 2015. We intended to ask all patients hospitalized at the Medical
department to sign the consentform after given oral information by the nurses and the physicians.

The department of Medical Biochemistry collected the consentforms, used the laboratory information system to register the number of blood
collections from the included patients and also to register the different patients diagnosis into an Excel sheet.

Then we calculated how much surplus biological material the number of blood collections generated. Divided into 0,5 mL aliquots we calculated the
theoretical number of aliquots in our diagnostic biobank.

Result and discussion

During the study period 736 patients were hospitalized at the ward. 34,1% of these patients were actually asked to sign the form. Of the
collected forms 69,7% gave permission, 4,4% declined and 25,9% of the forms were not valid due to formal errors.

Of those who consented, 924 blood collections were performed. This generated a total number of 870 5mL serum-gel tubes, 765 4mL
EDTA-tubes and 361 2,7mL Citrate-tubes. The potential volume for the research biobank, when divided into 0,5mL aliquots were 1740
serum aliquots, 3060 EDTA aliquots and 722 Citrate plasma aliquots.

Since only 34,1% of the hospitalized patients were asked, and 25,9% of the consentforms were unapproved, our study shows that there is
a potential to improve the logistic in the process of collecting the consentforms. It is important that the nurses or the physicians ask all
hospitalized patients and make sure that the consentforms are correctly completed.

- i samples | surplus volume | ftotal 0.5 mi
736 patients hospitalized in study period Ll oy e ol Rar arial ots
0% = approved forms.
0%+l YINg Yes Serum tubes
. 74
. bl ailapiad 870 1mL 1740
B & Pationts asked ';m”prwm ; i —t=
4 o . [T EDTAtubes |
1o sign form = ~ = 76 i 1060
| o _259% collectad | % o
Pationts not [l = approved forms e == == S S
e == _; 1‘_ eate® Citrate tubes 161 ¥t 732
1% = N Aas ooitaniecd | : g 2
o A _;—L + . — 4 —
| Total 1006 | 5522
| | — S— - — — V! —
Patientis asked to sign consentform of lotal Distribution off answers from patients asked to Samples collected from patients signing c L
hospiafized patient in the study period sign consentform

Conclusions

The pilot shows that patients are positive to contributing in a research biobank, only 4% decline to sign the consentform.

Our study shows additionally that, in only three months, the research biobank would contain a large volume of aliquots.
From the 175 patients with different diagnosis, we calculated 5522 aliquots for biobanking. This shows that the conversion

of a diagnostic biobank into a research biobank can be of great value in future research.

Diakontiiermimet Hospital Is Ihe local hoapital for approsiamately 130 €
| wirvie et i ihe fietds of
o | Diakonhjemmet

Hospital
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Introduction

During the last few decades we have been witnessing the aging of global population, In Portugal, between t
older population increases. This are consequences of the birth rate dacline and the Increase of emigration
consequent Institutionalization. Bone metabolism Involves serum calclum regulators, such as vitamin D a
Vitamin D Is obtained through diet

he years 2009 and 2014, young people and population In active age have been decreasing at the same time that the
and average |ife expectancy. The aging process
nd PTH.
and cutaneous synthesls potentiated by the presence of ultraviolet radiation,
hydroxylations. Is in the liver that vitamin D, Is hydroxylated to 25~ hydroxyvitamin D,

the actlve form of vitamin D. The 1,25(0OH),D,

Is responsible for health decling and may lead to the dependence and

by using 7-Dehydrocholesterol. UV radiation Initiates the production of vitamin D,

whose activation Involves two
(25(OH)D). This molecuie goes to the kidnay to suffer another

between 30 to 100 ng/mi are sufficlent for an adult,
The parathyrold hormone (PTH) is produced by the parathyrold glands In order to stimulate calclum bone resorption,

calcium reabsorption In renal tubules and 1,25(0H),D, synthesis. The secretion of this hormone ulated
by calclum plasmatic concentration, Wi o s

in a Inverse relation between IPTH and lon concentration. We assume that concentrations between 14 to 72 Pe/ml of IPTH are sufficient for an healthy humans.

Aims

The following study evaluated and compared serum concentrations of 25(0OH)D and IPTH in elderly people
active and independent life.

living in Institutions and living in thelr homes (free-living), with

Material&Methods

| SAMPLE I

Blood collection and We evaluated 50 elderly divided in two groups (Figure 3). The first group was composed by 25 Institu-
measurement of serum tionalized elderly, aged between 63 and 98 years ( 19 females and 6 males ), not completely |mmobi-

- ]\ W lized, belonging to 3 nursing homes, The second group was composed by 25 elders living In their homes
A ‘ concentrations of: (not Institutionalized), aged between 63 and 91 years (15 females and 10 males) with an active and In-

25 25 dependent life.
Institutionalized Not Institutionalized ZS(OH)D
elderly elderly [ _Mevnops |
- . 1° Step—Individual questionnaire about lifestyle, general health and autonomy (Barthel Scale).
lPTH 2° Step—Blood collection.

3° Step—Measurement of serum concentrations of IPTH and 25(OH)D using Immunochemical
methods (ADVIA Centaur, Slemens-Germany).

- The free-living elderly showed higher 25(0OH)D serum levels, comparing with institutionalized elderly (p-value<0,05). On the other hand, considering de
medium values, Institutionalized elders had higher IPTH concentrations than free-living elders (p-value=0,076).

- The serum concentration of 25(OH)D was inversely correlated with IPTH (r=-0,160).
- Calcium supplementation was correlated with higher serum levels of 25(0OH)D (p-value<0,05) and lower concentrations of IPTH (p-value<0,05). However,

h A hink 2E/AHA rn-ualiteeN NEY and lawar IDTH lavale fp.
the free-living elderly who didn't use to take any type ~f vitamin ciinnlamantatinn  chawead hinhar

25(0OH)D IPTH
value<0,05), comparing with the institutionalized group.

- The free-living elderly who practice three or more

activities per day, had higher concentrations of

25(0OH)D (p-value<0,05) and lower concentrations of

IPTH (p-value<0,05), compared to the Iinstitutionalized -
WD

elderly. sl

- Outdoor activities showed also correlation with serum - E ,’u:zm

concentrations of both hormones (p-value<0,05).

pealua 0031

Discussion and Conclusion

ones. |
relation with
gher sun exposure comparing with the Institutionalized elderly. The IPTH presented an inverse

povitaminosis In the elderly used e
f 25(OH)D presented higher concentrations of IPTH. This is a physiological behavior with the go

alderly Ilh an active and independent Iife. This result might be explained with the hi

the group with lower concentrations o

0. This was expectable, meaning that i

:::ni)i‘r? ::e the hypovitaminosis D, However this might ba a result ::f s:;o:\::r: m;r:::::\-o::; igo R — P
vitamin supplementation for c b

We think that the incantive to sun exposure,

the premise t
h larger risk. This study corroborates
in D ingestion directly to the ones wit
f politics that encourage the Vitam
as wall as the Implemantation o

brings benefits to the age process,

mething to have In account in our country
hat the adoption of an active lifestyle,
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Background

Our hospital is actively expanding the health care system with patient-centered services. Due to the region-

ty of patients between the two branches is freque
between the laboratories in order to enhance data quality %

nt. Therefore, we hope to achieve

al effect, the interoperabili
the integration and analysis of quality control data

by customizing information technology software and implementing automation hardware.

Yongkang

Liouying

'—- ; Chiali

L1l
a --—J-pfll"l | I
——— TR

integrate all laboratories from different branches by using the same instru-

With cross-team discussion, we

ments and quality control materials. Laboratory automation system releases data to the middleware, and build

up better integral quality control system. Through the hospital intranet, the quality control data from different

branches were uploaded automatically to the worldwide
ms was used to enhance workflow in laboratory. Authorized quality control commission-

peer group comparison system. Six sigma quality con-

trol management syste

ers were invited to do analysis for whole health care system.

Liouying

Chiali
Chi Mei Hospital

Chi Mei Hospital

s~
Yl Middiewar
v e

Yongkang
Chi Mei Hospital BUACEIENET

Our hospital is the leading institution in Taiwan to implement customized software to build up an integral

quality control system, and to lean laboratory quality control processes. The overall staff monthly operating

time for quality control is reduced -
| ] Westgard Sigma Verification

from 112 hours to 66 hours, which is
g o, = ® =
48.4% of reduction. This also means

Therilostbin of Syl < sty (Prevforssssre Theriflnt o of Ssigma - maiede (erformancs

that approximately 552 hours were
saved annually. At the same time, the
laboratory was verified by the West-

pard Sigma Verification program. - = " d
d

7 T T R

I'he future goal of laboratory medicine will move toward personalized medicine, The ¢ wperi I usi
X » experience of using
[T software to monitor the quality helps to improve the quality of test reports. Also simplify staff monthly oy
: 5. Also, s y st 0 Y op-
erating time for quality control data analysis and orgd™ze report, it can significantly peduce the time and lal
\ ‘ 4 iy o abor

infensive, improve the overall management of laboraldry processes,
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) 'Department of Laboratory Medicine, Kaohsiung Chang Gung Memorial Hospital, Taiwain.
= l?epal'lzn0|11 of Laboratory .Kaohsiung Municipal of Kai-Syuan Psychiatric Hospital , Taiwain.
 Department of Medical Laboratory Science and Bioteenology,Fooyin University, Taiwain.
4 Department of Biomedical Science,Fooyin University, Taiwain.

_INTRODUCTION |

The DNA repair enzyme OGG1 is a DNA glycosylase/AP Iyase that has
been hypothesized to play an important role in preventing carcinogenesis
by repairing oxidative damage to DNA . Specifically, glycosylase/AP lyase
can efficiently repair 8-OH-G a major base lesion produced by ROS,
formed as 8 byproduct of endogenous metabolism or exposure fo
environmental oxidizing agents, such as ionizing radiation or chemical
genotoxic compounds, 8-OH-G is highly mutagenic and, if not excised on
DNA replieation; can cause GC to TA transyersions, which occur
frequently in several oncogences and tUmMor SUPpressor genes. Ser326Cys
polymorphism in the hOGGI gene is involved in the repair of §-
hydroxyguanine in oxidatiyely damaged DNA. Nasopharyngeal carcinoma
has a striking geographic and ethnic distribution, with particularly high
rates observed among southeast Chinese and other individuals of Chinese
descent . Nasopharyngeal carcinoma is linked to EBY infection. In
addition to EBY, numerous other environmental and host factors have
been shown to be associated with the development of nasopharyngeal
carcinoma. In particular, longterm cigarette smoking, consumption of
salted fish and foods containing nitrosamine or nitrosamine precursors at
an early age, and occupational exposure to wood dust have been shown to
be consistently associated with this disease. In this study, hOGGI
genotyping was performed by PCR-restriction fragment length
polymorphism analysis of genomic DNA isolated from 84 Taiwanese
nasopharyngeal carcinoma cases and 345 individual healthy donors . We
found that distribution oThOGG1 Ser326Cys genotype among controls
(Ser/Ser,18.6%; Ser/Cys, 46.9%;: and Cys/Cys 34.5%) was significantly
different from that among nasopharyngeal carcinoma cases (9.5%, 60.7%
and 29.8%.respectively )(p<0.05)

" METHOD

Patients and Controls;

The study subjects consisted 0f 84 pathology-proven
Taiwanese Nasopharyngeal Carcinoma patients.and 345 healthy
controls who attended physical examination. All the individuals
gave their written consenis to participatein this study.

Determination of HOGS 1 ogenotypes

The hOGGT Serd2ZoCys polymorphism in exon o /!
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Table 1. Odds ratio(OR) and 95% confidence intervals (CI)

No,

hOGGT Genotypes ii;‘f[m Ei’;:‘:’(“ﬂ OR(95% Cl)  Pvalue
hOGGI Ser/Ser

ABSENT T6(90.5) 281(81.4) 1

PRESENT B(9:5) 64(18.6) 0.46(0.47-89) <0.05
hOGG1 Ser/Cys

ABSENT 33(39.7) 183(53.1) |

PRESENT S1{60.7) 162(46.9) 1.75(1.29-1.81) <008
hOGGT Cys/ Cys

ABSENT 59(70.2) 226(65.5) 1

PRESENT 25(29.8) (19 (34.5) 0.80(0.61-1.24) > 0.05
hOGGI

Ser/Ser B(Y.5) 64(18.6) [

Ser/Cys 51(60.7) 162(46.9) 2.52(1.50~2.42) <005
Cys (Vs 25(29.8) 119 (34.5)  1.69(1.28-~2.1 6) <005
hOGGH

Ser/Ser 8(9.5) H4(18.6) 1

3.45(1.31-2.88) <0.05

Ser/Cys or Cys /Cys 86(90.5)

et

281(K1.4)

Table 2. Adjusted Odds ratio( OR) and 95% confidence

intervals (C1) of Nasopharynge
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INTRODUCTION l
e ——

The P-glycoprotein, a product of multiple drug
resistance 1 (MDRI1) gene, is a membrane efflux pump
localized in epithelial cells in the small and large
intestine, a part of the gastrointestinal barrier that
protects cells against xenobiotics from our diet, bacterial
toxins, drugs and other biologically active compounds,
possibly carcinogens.Bladder cancer is strongly
associated with smoking and occupational and
environmental exposures to carcinogens.Tobacco
smoking is estimated to be the main identifying risk
factor for this cancer, which is responsible for 40-50%
and 30% of all bladder cancer cases.The study
population consisted of 108 subjects with bladder cancer
and 227 healthy controls.The C3435T MDR] gene
polymorphisms was identified using the polymerase
chain reaction- restriction fragment length
polymorphism method.We found that distribution of

MDRI1 genotype among controls (CC, 41.1%:; CT, 44.0%:

and TT 14.7%) was significantly different from that
among bladder cancer cases (24.0%, 53.7% and 22.3%,
respectively) ('p<0.05).5igniﬁcantly increase risk for
bladder cancer was observed.These results suggest that
MDRI 3435 gene might have potential as a genetic
marker for bladder cancer susceptibility.

Ueloxification Pathway

Ctoctirame P 450Uy MDR-1
./-

transferase (UGT) >~
o~ S ODATPs
Aldchsile dehydrogenase V-Acetyitransferase >

(D) (NATT) ATR_ D
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METHODS , RESULTS l

Mzterials znd Meirods

e Primer design and restriction enzyme choice

e DNA extraction (EDTA blood)

¢ PCR( Polymerase Chain Reaction)

® RFLP (Restriction Fragment Length
polymorphism)

® Agarose gel eletrophoresis

» DNA sequencing

o Statistics assay(SPSS)

¢ fe i et T | o
L e R S B |

#i 4 Whole blood in EDTA tube

Putwhole blood into eppendorf tubes

Add BD-1solution Centrifuge , Discard the
supernatant

'Add BD-2solution , Centrifuge , Discard the
supernatant

"Add BD-3solution | incubate

Add BD-4salution . Centrifuge , Transfer the
supernatants to new eppendorf tubes
carefully

‘Add absolute ethanol, Cenlrifuge . Discard the T/T mutant hemozygous
supernatant E

Add 70, ethanol ethanol, Centrifuge , Discard

the supernatant

Air-dry
| Add autoclave ddH20 | Incubate

Spin down and store at 4 for Jater ues parameter Case Control Pvalue

(N=108) (N=227
Age 636:123
Polytmerase Chain Peaciion

Determmation of MOR1 genotypes
DNA isolation kit
Amplified by PCR Maie
Denaturation for 1 min at 94
. Annealing for 1 min at §7 { } 40 cycles
Primer extension for 1 min at 72 .__

Final extension for 10 min at 72 4

Product was digested with the appropriate
restriction enzyme
Analyzed ona 3 % agarose gel

Age range

Gender(%)

Femaile

CONCLUSIONS

1. We found that distribution of MDR1 genotype among
controls (CC, 41.1%: ¢ L 44.0%;: and TT 14.7%) was
significantly different from thas among bladder cancer
cases (24.0%, 53.7% and 22.3 %, respectively) (p<0.05)

2. Significantly increase risk for bladder cancer was
observed,

3. These resulrs Suggest that MDR1 3435 gene might have

Potential as a genetic marker for bladder cancer
Susceptibiliy,




| Electrochemitlumimescence immunoassay for evelosporing
L and tacrolimus using Elecsys” (.'yclns|m|.'inc :m?l s
= Eleesys" Tacrolimus assays with cobas ¢4 11 analyzer
Maki Sasano ", Shigekt Kimura P, Tkuhiro Maeda ", Yoh Hidaka 2

'Department of Medical Technology, Osaka University Hosplial, Japa

‘ ! "t 3 ] 1 } ' i et

Laboratory for Clinical Investigation, Osaka University Hospital ,l:;; -
’ : g Ol

(‘yulnspnrmc (CsA) and tacrolimus (TAC) are immunosuppressant drugs that are
often used to treat autoimmune diseases and as transplantation therapy
(4 ’

Whole blood is recommended for measurements of CsA and TAC concentrations
because CsA and TAC are largely distributed in red blood cells and bound to proteins

A one-step manual pretreatment is necessary to release the analytes from the proteins

This step is important for accurate measurements of CsA and TAC concentrations

We evaluated the pretreatment condition and the analytical performance of

o A8 by
SerNer, Ser/Lys,
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\Qcctmchcmiluminesccncc immunoassay (ECLIA) .

Material and Method

Samples

Apparatus
Cobas e411, Micro Mixer E-36, Electric pippette

Reagent

200 residual CsA or TAC therapy patient whole blood samples

Elecsys® Cyclosporine assay kit, Elecsys® Tacrolimus assay kit
Elecsys ImmunoSuppressive Drug (ISD) SamplePretre

r

RRR

-

ISD Sample

Sample
. Pretreatment Reagent

/)
Micro Mixer E-36

Pretreatment
300ul 300uL /— m@i@
\ /

13000rpm

4min

atment Reagent

| Conclusion
We need to verify the

mixing time when we

use a new mixing
apparatus because the
efficiency of mixing
depends on individual
shaking apparatuses.
The analytical

performances of the
Elecsys® Cyclosporine
and Tacrolimus assays

were acceptable. /

TAC-L ia = TAC-H 70 CSA-L
570 313 . %65 {l
= = 60
5 &
2 6.0 SN ?12 - i £ % }
= &) <
Zs =l 4
<50 | = 50
{ )
e L 10
8 8 s

Table 1 Assay Precision 0

reS ;-t_im':'n_!mm,rm

, omnarison of TAC
Lig. 2 Comparisen of is regression amalysis

(4) A standardized mrafor X
(1) A Bland-Alferart plot shew

o) ]
Fig. | Comparison of sample Qretreatmem mixing times of 10, 60, and 180 seconds.
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Trace element|
. evelsin
type 1 diabetes patients

Ching-Chiang Lin*
hiang Lin**, Guey-Ju Tsweng‘, Yeou-Lih Huang"*

Depa tment OfL (o] ed F g9 g
r aborat I M ici i
Y cine, OOY]I‘\ Umve:slty”ospltal, Pll'l tun la wan
DEPQI tment 01 Medical Labmatory Science and BiOtEChnC)ngY FOOYin Unl’veriit K
' sity, aohsiung, laiwan

‘Department of Medi
edical Laboratory Science and biotechnology, Kaohsiung Medical U
cal University, Kaohsiung, Taiwan

Objective

S.everal trace elements are involved in insulin
signal transduction and glucose metabolism.
!’resent study aimed determine the levels of three
important elements—magnesium, chromium, and

zinc—as well

stages.

Methods

A total of 88 patients with type 1 diabetes mellitus
in different growth stages and 76 gender-
age-matched healthy subjects were included in
this study. The levels of MDA were measured

through HPLC using a C-18 column. Zing,
and chromium concentrations in

magn esium,
serum were assessed using atomic absorption
spectrophotometry.
Table1
Clinical characteristics and diabetes-related trace elementsin
type 1 diabetic patients and healthy subjects.
Type | disbetic patients Healthy subjects P
Parameter (n = 88) (n=16)
Gender (make/ femabe) A543 12/44 0.248
Age (years) 165+ 54 171 =51 0A59
Digbetes durstion (years) T4 & 46
Cigaretie emoking ) w76
Alcobol comsumption habit L) w76 -
AMI (eghm’) 205+ 38 20,8 4,0 0.915
WRC (10" ul) 55436 62434 0.242
HbAe (%) B+ 1.0 52402 <0001
flood MDA (M) 1,67 # 0.54 gy74021 <0001
Magnesium (mg/l) 202421 122413 <0001
“Wm‘l 17 mp/l: Y 34 (3/88) 0 (F76) 0,104
Ziee (mg/l) 091 4 006 094 & 0.16 0,153
AL 079 % 0.34 oase0se 0313
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as one oxidative stress
marker—malondialdehyde (MDA)—in young type
1 diabetic patients at different periods of their
growth, and to realize the relationships between
trace elements, oxidative stress, and growth

Results

We found higher levels of blood malondialdehyde
(MDA; P < 0.001), significantly lower levels of
magnesium (p < 0.001), and no differences in zinc
and chromium levels (p = 0.153 and 0.515
respectively) in younger type 1 diabetic subiect;
relative to those of control subjects. Only 3.4%
(3/88) of younger diabetic subjects exhibited
hypomagnesemia; similar results were obtained
when comparing different subgroups: children,

adolescents, and adults. We also observed no
differences in the levels of the three elements
between the genders and among the growth

and

patients.
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stages (p > 0.05) of the diabetic subjects. There
were no correlations between the three trace
elements and HbA1C, diabetes duration, and
insulin dose/BMI (all p > 0.05), but there was a
significant difference between zinc levels and
insulin dose/BMI (p = 0.043) in the diabetic

Table 2 Table 3 :
Clinical characteristics and diabetes-related trace elements Clinical characteristics and diabetes-related trace elements in
in children with type 1 diabetes and healthy subjects. adolescents withtype 1 diabetes and healthy subjects.
Type | disbetic patients  Healthy subjects " ——— Type 1 disbetic patients.  Healthy L
g (=23 (n=20) Powee e B
Gender (male/ female) [T ns/15 0.486 Gener (make female) 21n7 ViR nan
Age (year) OR+15 10054+ 1.0 0114 Age (yeurs) 154220 167 &35 0190
:F - . 42%238 = Dhiabetes durstion (yean) ahedl - .
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Aleobol consumption habit 023 or20 ::‘T:mm‘:"“] psiom hablt le:'il‘u 8 II! iy e
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WBC (10 /al) ' it HbAwe (%) Red 1R s2402 @00l
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A microtubule inhibitor, ABT-751
through inhibition of the AKT/MTOR pathway and
suppresses apoptosis in Huh-7 cells

Ren-Jie Wel'?, Su-Shuan Lin"', Shang-Tao Chien’
,, 'Pathology, Kaohsiung Armed Forces Gen ﬂa
Institute of Biomedical Sclences, National Sun Yat-Sen University o

, Induces autophagy

, Yow-Ling Shiue?
eral Hospital

Background

Hepatocellular carcinoma (HCC)

accounting for approximately 6% of all human «

sulfonamide that binds to the colchicine
microtubules. As a single agent

active in multiple human tumor xenograft models

ST ¢ e £ > e =

IS the most common primary malignant neoplasm of the liver worldwide
-ancers annually. ABT-751 is an oral antimitotic |

Ine binding site on (-tubulin and inhibits polymerization of

and in combination with standard cytotoxics and radiation, ABT-751 is

Including fibrosarcoma, leukemia breast, gastric, non-

Aim

We therefore aimed to study its apoptotic and autophagic effects on HCC-derived cell lines with distinet

genetic background.

Results
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| Figure 2. (a)DiOCg(3) can be applied to monitor

destabilized tubulin in Huh-7 cells.
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Figure 1. 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay identified that IC,, of ABT-751 in Huh-7

for 72 h.

the

\ mitochondrial membrane potential were higher in HCC-derived
cells treat with ABT-751 than control..: (b)immunofluorescence
(anti-a-tubulin ) analyses further demonstrated that ABT-751

Figure 4. (a) ABT-751 induced
upregulated MAP1LC3B-II/-I/AC
5QSTM1 protein levels
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Bilirubin is considered as the major heme waste product from the destruction of red blood cells. This is a photosensitive bile
pigment, This study was performed In order to determine the effects of varying intensities of light in serum bilirubin. Thirty-four
(34) pooled serum samples were collected, seventeen (17) normal samples and seventeen (17) icteric samples. The specimens
were divided for exposure in an enclosed set-up at 100-lux, 150-ux, and 200<lux and had a fix distance of 1.5 meters, The
bilirubin levels were measured using Prestige Chem Analyzer at different time interval (1 hour, 2 hours and 3 hours) with baseline
values taken prior to exposure, The results of the experiment showed that light intensity In relation to time did not affect the
bilirubin values since p-values of percentage change for Total Bilirubin [Fy,0=0.265, p=0.900], Direct Bilirubin [Fg,=0.074,
p=0.990], and Indirect Bilirubin [F, ,=0.607, p=0.658] were greater than 0.05. Further, the joint effect of intensity to total, direct,
and indirect bilirubin [F,:=0.140, p=0.967] was not significant. However, the number of samples (normal & icteric) showed
significant difference when values were compared with the baseline.
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3ssing the diagnostic characteristic:
procalcitonin assay in
patients suspected bacterial sepsis

@
: Wang Chigu-Huay !, Lal Pel-Ling 7. GhanJun-he !, Yu Suan-Hung 2
| ntro d u Ctl 0 n . af Clinical Pathology * and Emergency Dspartment 2, Tungs’ Taichung MelroHarbor Hospital, T2
0 (PCT) is the prohormone of the hormane calcitonin, and PCT can be produced by several cell ty
.S = . : i . it ik , AT i el othod 7P
| \ Serum bilirubin datermination has .r.iwil_\m hluun done in order to diagnose disease I}Iu]h levels of .llI|IrLII|JIrl have hr)unr.-u-,\-,nr,r.atud Wlllh &ty proinflammatory stimuli, in particulir by bacterial products. The induction of PCT can be caus
hemolytic disease and liver disease. Gllbert's ?;ymlrmnu, a hepatic defect in the ability to take up bilirubin, affects 5-10% of the world's ["_“m'h'"iw-wwi!!iwm-mﬂammmmpmmm stimuli for the p
v population, and about 0-5% In Southeast Asia'l In the clinical laboratory, medical technologists take precautionary measures in order to ‘Plﬁﬂﬁl'mbofmmw,?mhm M'-mamﬂﬂudiﬁsuwﬂ thint T
yreserve the intearity of the specimens lhey receive especially for tests such as determination of bilirubin, a photosensitive pigment In-sepsis: The PCT assay is o useful screening test for dingnosis of hacterial sepsis, The expected vz
i arity | : schbor _ IEFES
i e g Previous studies have shown that bilirubin degradation varies depending on the distance of the specimens to the source of ||5;hl."' eagent instru “(s'fm'm)_“‘“ mmmdﬁm-iﬁﬁ_ normal subjects, However, the diagnostic chanu
B ey e ent suspected bacterial sepsis were not clear: The aim of the study was to assess the dingnostic char:
B W O e T & iqre A | X e
L 1 ; | st suspected bacterial sepsis.
T3 oo v 4 h i z lethods:
_ o l : ,_0 bjectlves [ and sixteen patients suspected with bacterinl sepsis were recruited in the study from October 1o De
! S el " ; 4] T 5 Bilitub the patients was collected to conduct both of PCT test and blood culture. Positive resulis of bisod ¢
General Objective: To determine the effects of varying intensities of light in serum bilirubin idard method for diagnesis of bacterial sepsis, Sensitivity, specificity, positive predictisc value (PPV
Specific Objectives: g%ﬁmﬁzf.%AMdm:\:'lﬁgth and recéiver operating characteristic (ROC) curve were obtain
1. To determine the changes in the values of direct, indirect and total bilirubin when exposed to varying intensities of light and taken at { i -
different time intervals .
. W : g | he 216 patients was performed for PCT rest in Advia centur CP
2 ate ~He sure. : : i
2. To correlate the changes in bilirubin levels to light intensity and length of serum expo i fhe restlts oftblood culture were monitored by BACTEC™
| od Culture Systems (BD), In healthy people, plasma PCT
. H b e found to be below (.05 ng/ml. Usually, PCT concentrations —
MethOdo Ogy Expe”mentat'on set up /mlL are interpreted as Abnormal values suggestive 0f a sepsis T
. | velues in the range of 0.5 and 2 ng/mL represent a”grex™ zone oy
= « Pooled serum samples « Baseline bilirubin £4 s [ ! as far as the disgnosis of sepsis is concemed. Therefore, we = Teutal 48
- 5 - (j10| ma1_ an}_j |ut._x_-?1:!q"| n=234 measur?mem of pre i !rl n=aff value of blood PCT 10 0.1 ng/ml and 2 ng/ml toevalate - : .
e — stored at 3”10 5 "C BApRSELatE e ~ iracteristics of PCT assay in patients suspecied baoterial sepsis.
b < 16 . :> : || ‘haracteristics of PCT cut-off value in 0.1 ng'ml and 2 ngimi were
Wl . ; meters 1 . ml-{:rs | eable Land Table2. respectively. Of the 216 blood sample, positive
A = ; + | ttive results in blood culiure were 38 specimens and 168 specimens, e
$ i3 i L_ [ & cut-off valie of blood PCT was setin 0.1 ng/ml sveording to B¢ 3 3
. R {5 | on. We found that the sensitivity, specificity, PPV, and NPV of Ll 3 %
/ _ J I | 97.9%, 8.39%, 23.4%, and 93.3%. respectively (Table 1). : Toml 48
' o | = e [ i e : *cut-off value of blood PCT was set in 2 neiml 25 an indication = ’ . x
'3 T Djmmer - | | 1sis. We found that the sensitivity, specificity. PPV and NPV of
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The effects of the use of differ
deventeen pooted sera each of icteric and normal samples were
collected sera were exposed to fluorescent light at a pre

ent covering materials on serum bilirubin were determined.
covered using bond, carbon, and aluminum foil, Aliquoits of the

determined distance of 2,1 meters for 3 time intervals of 1-hour, 2-hour,
and 3-hour, Baseline values of the sera were measured prior to exposure. Values of the total, direct, and indirect bilirubin after

exposure were compared to the established baseline values. Results for both icteric and normal samples showed that joint effect
of covering material and time of total bilirubin is not significant with (p=0.417 and p=0.400) values respectively, Similarly, the
mean direct bilirubin using the four covering material for both icteric and normal samples do not show any significance with
(p=0.500 and p=0.900) values respectively. Moreover, the mean bilirubin do not depend on the covering material. This
indicates that the use of different covering materials on both normal and icteric samples do not have significant effect with

(p=0.227 and p=0.555) values respectively. These imply that any of the four covering materials in the study may be used for
serum bilirubin determination.
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The effects of the use of different covering materials on serum bilirubin were detern
of 1teric and normal samples were covered using bond, carbon, and aluminum foil Aliquoits
1o fluorescent light at a predetermined distance of 2.1 meters for 3 time mtervals of 1-hour, 2-
s of the sera were measured prior to exposure. Values of the total, direct, and indirect bilirubir
, the established baseline values. Results for both icteric and normal samples showed that joint

me of total bilirubin is not significant with (p=0.417 and p=0.400) values respectively. Similart |

g the four covering material for both icteric and normal samples do not show any significanc
values respectively. Moreover, the mean bilirubin do not depend on the covering material
ifferent covering materials on both normal and icteric samples do not have significant effec
alues respectively. These imply that any of the four covering materials in the study may be us
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Amyloidosis refers to o variety of conditions wherein
amyloid proteins are abnormally deposited in organ or tis-
sues and cause harm. Among the several forms of amyloido-
sis, the principal types of that in inpatient medical services
are the AL amyloidosis (primary) and AA amyloidois
(secondary). AL Amyloidois is due to deposition of protein
derived from overproduction of immunoglobulin light chain
in plasma cell myeloma. Furthermore, it is a systemic disor-
der that can present with a variety of symptoms, including
heavy proteinemia and cdema, heptosplenomegaly, other-

wise unexplained heart failure, '**

uLE

This 78 year-old female has history of hypertension, hy-
pertrophic obstructive cardiomyopathy and CKD stage 2 for
many years. She complained she suffered from severe pain
during urination, dysuria, burning urination, oliguria, gen-
eral malaise, fatigue, poor appetite, leg edema for several
months. Regular nephro OPD follow-up and scheduled ad-
mission for renal biopsy due to glomerulonephritis. Related
laboratory examination data arranged by nephrology and
hematology & oncology department are as follows.

Urine routine : Mild pyurai and proteinuria [urine Pro-
tein (2+)].
Biochemistry : Serum BUN[39 mg/dL], Creatinine[0.76
mg/dL], ALB[2.3mg/dL], Ca[8.5mg/dL|, UPCR[1679.8
mg/g|
Immunology : Serum IgG: 748 mg/dL, IgA: 635 mg/dL,
IgM: 63 mg/dL, p2-microglobulin 6404 ug/L. Free light
chain in serum: (Kappa: 18.80 mg/L, lambda: 110.00
mg/L), Kappa/lambda ratio: 0.17 (0.26-1.65).
CBC : WBC 10.2x 10°uL , Hb 10.9 g/dL, MCV 91.4 fL,
Plt 344x 10°/ul, Band 0%, Seg 56.7%, Lym 27.9%, Mono
12.5%. Eos 1.9%, Baso 0%, atypical Iymphocyte 1%.

Fipure 3, Serum protein ele
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Serum protein electrophoresis @ A major monoclonal
gammaglobulin peak is present in i2 region, and a minor
monoclonal gammaglobulin peak is present in y region
(Figure.l).

Serum protein immunoelectrophoresis : M protein, IgA
lnmbda (Figure 2),

Kidney needle biopsy : Presence of amyloid fibrils in
glomerulus, The Congo red stain highlights amyloid de-
position in arterial wall and glomeruli; withapple-green
birefringence. Additional immunofluorescent stain show
lambda light chain deposition along glomerular capillary
wall. Staining for Kappa light chain is negative,

Bone marrow biopsy(IHC) : These plasma cells show
monotypie for lambda light chain and are positive for
IgA. Nearly no kappa light chain-positive cells are pres-

ent (Figure 3).

] = &5
l -. Discussion

The amyloidosis ara a group of disorders in which soluble
proteins aggregate and deposit extracellularly in tissue as in-
soluble fibrils, causing progressive organ dysfunction.

Secreated IgA are often dimeric with two immunoglobu-
lin monomer. To clarify two IgA/) found in serum immuno-
electrophoresis are secreted from the same plasma cell clone
in bone marrow, we treated sample with beta-mercaptoetha-
nol (BME) which reduces the polymerized immunoglobulin
and the result showed the small peak in gamma region disap-
peared after BME treated (Figure 4), which reveals IgA poly-
mer are reduced to IgA monomer.

Besides, Bortezomib, melphalan, and prednisolone com-
bination chemotherapy (VMP) was applied to this patient,
and there were no paraprotein peak found in these follow-up
protein electrophoresis pattern(Figure 5~7).
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- Introduction

Sepsis (s a leading cause of lliness worldwide and

multifaceted host response to an infecting pathogen that

may be significantly amplified by endogenous factors. The

original conceptualization of sepsis as infection with at

least 2 of the 4 SIRS criteria focused solely on

inflammatory excess Sepsis IS NOW recognized to involve
on of both before and anti-inflammatory
responses Recently, the incidence of sepsis continues to
increase tendency. The patient who Is immunocompromised
and is under aging process has more possibility to get
sepsis. Sepsis is used to define as systemic inflammatory
response syndrome (SIRS) and causes many symptoms
such as fever, hypotension and leukocytosis. Furthermore,
severe septic shock is in a high risk of mortality. The
clinical and research settings are PCT and lactate
combined measurement to improve prognostic utility
improve prognostic utility and survival. SIRS definition
have two or more reaction of temperature > 38 C or<36
. heart rate >90/min,reapiratory rate >20/min or PaCO:
<32mmHg WBC count>12,000/mm* or<4,000/ mm? of
band>10% (Figure 1).
it has been known that lactate increases during
apoptosis, but the link between lactate and sepsis is
uncertainty. Nevertheless, procalcitonin  (PCT) is an
important and automated in vitro diagnostic bacteremia
test for the management of patients with sepsis.Clinical
application of PCT assays have defined golden standard
to a high degree. PCT biomarker for detection of sepsis
and septic shock. In this study, we aimed to investigate if
the combination of PCT and lactate both biomarkers helps
to improve the sensitivity for the diagnosis of sepsis,
achieving the purpose of early treatment.

- Materials and methods

The study comprised 261 patients who had already
been diagnosed with sepsis in 2015. The serum samples
were tested for PCT and NaF plasma samples were tested
for lactate respectively.Using multivariate analysis the
presence of increase lactate and PCT level.Pearson
correlation statistics and binary regression statistics
method was used to analyze significant changes between

PCT and lactate.

- Result

The result showed that both PCT and lactate |evel
elevated in 261 sepsis - diagnosed patients in early-stage
of disease.Descriptive Statistics Lactate Mean 2.53 : SD
2 70, PCT Mean 13.97 : SD 35.84 (Table 1), As Pearson
correlation coefficients, PCT and Lactate positively
statistical correlation was found between PCT and lactate
(r=0.4389, r?=0.190). Moreover, binary regression statistics
gave p values<_0_01 (Table 2), Indicating significant

positive association between the increase of both PCT
and lactate level and sepsis. In addition, by using the
combined measurement of PCT and lactate, patient who
was early diagnosis of sepsis was recelved appropriate
management timely There were 94 of 117 patients
surviving from sepsis by early investigation and then
receiving early treatment. The survival rate was 80.34%

- Conclusion

In the present study. It was found that PCT lavel rise in
sarly stage of sepsis accompanied with elevation of
jactate lavel In summary, when patiant is with suspacted
gapsis PCT and lactate - combined measurament provides
@ tool for eatly diagnosis of sepais and beneficial to timely
and Appropriate Trealment, aven to raduce mortality from

sepsis

te to Promote the Patients for Early
Sepsis Diagnosis and Survival
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Table 1 PCT and Lactate Level Descriptive
Statistics

Number

Mean

Lactate 261
PCT 13.9712 261
Table 2 PCT and Lactate SPSS Statistics

Related

Laetate

Pearson Related | 0.439"°
PCT | significance (Two-tailed) 0.000

Number 261 261

Pearson Related 0.439C7 | 1

Lactate | significance (Two-railed) | 0.000

Number 261 261

= p<0.01 (Two-tailed), Stgnificant differences

Mode Summary (b)
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fui Chen, Xian Lang Fang, He LI Chao, Shun Liang Chen
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if the serious complications of long-term dialysis patients, 11 affecis the life quality of
| waste of medical resources. Tt is therefore needed to monitor mdpﬁuﬂ( long-term

" phosphatemia. When the glomerular filtration rate is reduced to 30 mL imin,
i -emia will enstie and parathyroid hormene (PTH) release will be increased, resulting ¥

p |wnd many complications such as renal osteodystrophy with suhsquentmuﬁﬂﬂﬂm
e i to control the complications, patients should obey the NKF-K/DOQI Nqﬂmﬂdﬁoﬂ.
| LS 8.4~ 9.5 mg/ dL ; phosphorus value : 35 ~55mgl -.'[L;calc_imnand sphorus
l | et parathyroid hormone (intact PTH ; i-PTH ) values : 150~ 300 pg / ml.. fnis study,

I:
| phorus value. i-PTH and Alkaline-Phosphatase were analyzed 1o monitor and prevent

| «d complications in patients on chronic hemodialysis.

g
' -‘"1 of 80 patients were collected in December 2013. The patients had been on hemodllfyﬂﬁ
I B (he last six months or longer. The blood samples were collected before hmnod:alymﬂ
5 minutes, Biochemical analyses were performed by using a Hitachi 7170 automatic
000 luminescence inspection analyzer. We divided hemodialysis patients o Iwe.
5.5 mg/dL. The phosphorus values of the two groups were
p < 0.05 regarded as

nulite 2
;.5 mg/dL and the other =
b ¥ 1e phosphatase data. The p valie by t-test was calculated, with

|
P

i
1| g -
|AF i th serum phosphorus = 5.5 mg dL. their average alkaline phosphatase was
qr jo / mL. In contrast. the patients with serum phosphorus < 3.3 mg dL., their
& 14 nd a mean i-PTH at 107.7 pg / mL. Our data showed that the
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s one of the serious complications of lon p-term dialysis patients, It affects the life quality of
Asary waste of medical resources, It is therefore needed to monitor and prevent long-term
hyperphosphatemia. When the glomerular filtration rate is reduced to 30 mL / min,

" rmaj_cemi!-wil-l ensue and parathyroid hormone (PTH) release will be increased, resulting in
hyperparathyroidism and many complications such as renal osteodystrophy with subsequent rise of alkaline

se in the blood. In order to control the complications, patients should obey the NKF-K / DOQI ™ specification.
ors are; calcium value: 8.4 ~ 9.5 mg / dL. ; phosphorus value : 3.5 ~ 5.5 mg / dL. ; calcium and phosphorus
1< 55 mg2 /dL2 ; intact parathyroid hormone (intact PTH ; i-PTH ) values : 150 ~ 300 pg / mL. In this study,
hee among serum phosphorus value, i-PTH and Alkaline-Phosphatase were analyzed to monitor and prevent
sphatemia and its related complications in patients on chronic hemodialysis,

nd Materials:
Biochemical data in a total of 80 patients were collected in December 2015, The p
for two to three times a week in the last six months or lon ger. The blood samples were
then centrifuged at 3000 rpm for 5 minutes. Biochemical analyses were performed by using a Hitachi 7170 automatic
 biochemical analyzer and an Immulite 2000 luminescence inspection analyzer. We divided hemodialysis patients into two:
5, one with phosphorus < 5.5 mg/dL and the other > 5.5 mg/dL. The phosphorus values of the two groups were

ared with i-PTH and alkaline phosphatase data. The p value by t-test was calculated, with p < 0.05 regarded as
cant.

atients had been on hemodialysis
collected before hemodialysis and

U /L, with a mean i-PTH at 841.1 pg / mL. In contrast, the patients with serum phosphorus < 5.5 mg / dL, their
‘alkaline phosphatase average was at 80.3 [U / L and a mean i-PTH at 107.7 pg / mL. Our data showed that the phosphorus
*': = 5.5 mg / dL group had significantly lower alkaline phosphatase and i-PTH levels than the phosphorus = 5.5 mg / dL

group (p < 0.05). ( Figure 1, Figure 2 )

- The results showed that for patients with serum phosphorus > 5.5 mg / dL, their average alkaline phosphatase was

! i
s
i
|

.

Discussion:

‘When the glomerular filtration rate was decreased to 30 ml / min or less. a condition of persistent hyperphosphatemia
Wwas present. Hyperphosphatemia is an important pathogenic mechanism of hyperparathyroidism. Many studies have noted
- a correlation between high blood phosphorus and increased mortality in dialysis patients. NKF-K / DOQI ™ guidelines
' roposed by National Kidney Foundation. However, whether the guidelines are applicable to the population of
wan remained to be confirmed. Our data showed that when the phosphorus was < 5.5 mg / dL, the i-PTH value could
maintained at < 300 pg / mL, and Alkaline-P was significantly lower. It indicated that when the serum phosphorus was
rolled to be lower than 5.5 mg / dL, the secondary hyperparathyroidism and renal osteodystrophy might be well
ented. Further surgical removal of the parathyroid gland will not be needed. Thus, the serum phosphorus level can
sed as an index for monitoring the patient’s condition as well as a guideline for prognosis.

p= {05

p=<0.05

L)

AlkalineP |

I !
100 {|
ki - =1

i y: ok —
phosphorus < 5.5 mg / dl. phosphorus 2 5.5 g / dl.

shoaphions < 5.5 mg / dl.  phosphonis 2 5.5 myg 7 dl
¥

Figure 1. Pnhospharus compare with 1PTH by diffefence group tus compar with Alkaline-F by diffarence group
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MMP-10 levels in serum and saliva of patients with different body-mass index
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) tio 1o realize the tifference het veen lihe

Obesity is a multifactorial chronlc disease and Ity
It's characterized by Increased adipose tissue tha

Incidence has been Increasing dramatically, belng considered a global epidemic by World Heaith Organlzation

b results from hyperplasia and hypertrophy. This excess walght Increases the risk of multiple conditions, such
cardiovascular and cerebrovascular disease, Insulln resistance, type 2 diabetes, dysiipidem|a and certain types of cancer. Thalr development |y nssociated with
extensive madifications in adipose tissue Involving adipogenaesis, anglogenesls, and extracellular matrix (ECM) remodelling, The Infiltration of mac rophages in
adipose tissue comes from adipocytes klilled by hypoxia resulting from the hypertrophy of adipose tissue and blood supply to cells, while not processed the
anglogenesis, Moreover, the high adipokines production Induces an Immune fesponse, stimulate the adhesion and phagocytosls of macraphages, and T cail
proliferation. The Inflammatory condition In obesity, which occurs after Inflltration of macrophages In adipose tissue, leads to an extensive remadeling of ECM by
Matrix Metalloproteinases (MMPs)

The MMPs are proteclytic enrymes that are collectively able to cleave all of the ECM companents and th
able to cleave several non-ECM proteins, such as cytokines, hormones and other MMps. The MMP-10 degrades several ECM components such as proteaglycans,

gelatin, elastin, fibonectin and collagen (type I, IV and V). It's activated by serine proteases such as plasmin and neutrophil elastase and its active form s able to

activate other MMPs like MMP-1 and MMP-8. MMP-10 has been studled In
In obesity don't exist, MMPs which are involved in Inflammatory process may contribute to the development of new perspectives In terms of disease monitoring,

Therefore, it becomes important to prematurely understand the potential tonsequences and damage of the obesity, through the evaluation of blomarkers that
can reflect the individual Inflammatory state, .
1 Pl

laboratory personnel rejecting - the

f rials & Methods
] :

W Cinnpare the PECItten rejection ralg

S Atafls. Both the fighess

9 J;Jhnr.nur_\ Practice, ermor rates for e

MW0uE 26 to .20,

I Telection rate iy e LSRG ), and th [t | tafley

quatiy indicators for laborory quality and

v ol s Bload

M s poar, i tanmol he

s leuds 10 secomil ¢ tlor hlood specimen

L Vemaround hime for

lubomtony. which ;

RCimiens were g

s, The annlyt

NS r .
L dom the

* Assess the levels of MMP-10 In the

serum and sallva; _
1"Ab - |
[ == L ab- fgh 8
* Correlation of MMP-10 levels in i n — i,‘ _ /
i L -

individuals with different body-mass
Index in both fluids.

s Inoem

bovause of VO homobvss

————

—
—
PE—
—_—
—

"""'Hnl“.

The harvest was carried out between 8 a.m and 10 a.m In clinical bioche;
performed separation and

MMP-10 sorum
MMP-10 sallva

Figure 1- Serum levels of Mpip-10 . The lievels of MME-10 i serum thowed o
tendency, with hwmmmmqmmwm
{133040 + $9409), follewed by o ww#mnmmwmamsm:

o cbese subjects hod the lower values (288,301 ¢ 74.985;. with overweight (125187 + 43620) and the group of abese Individualy with
Nigher values (131829 + sgsg0)

Figure 3 - Correlotion Of MMP- 10 levey jn ferum and soliva - The
"SIt showed ¢ weok Positive correlation between MMP-10 fevely
I serum and in solve fr=0.2881, p 50.08),

E widuals Bhest perce, o { ) ther " 5 re: er - Vi 3
The individual. with the highast Ntage f body fat m%(aﬂdm showed h L evels. i uai normal we il Vel
. | Ig! MMP- Ilo serum levels, The | dividuals with rmal Ight prese ted higher MMP.10 saliva levels

Conclusion Acknowledgment gy
In summary, the resufts suggest that MMP-10 |5 altered In abesity and & o € Mindtiack 1. Mttt 0o, Grovmaiy 1 aciss €, Comtind V. et
Ppear to be Frocesies influmgs " M. Chal
Implicated in ECM remodeiing, However, it would be good conduct new studies to m“‘m“‘“:r““m‘:‘“"ﬂl'r"‘::;”:”:“:":
n DEnd iy,  tvnaaharmvgcn incernen.

participants per group (normal weight, overweight and obese), Saliva showed to be rogram Mals Centro, Commission of the Central | O m ok sagasr-ag s g S, e g
Fisker 4, behatburgh

eviluate these proteases |n 5 Population with & greater disease duration and more Labinsavde: Co-fundeqd by the QREN Profect under A AATAAISY, 1, v , Mgt mwtakesrotrnasm ant
the p

a fluld with a Breater ability to monitor hy ot al, Doyl
diagnostic potentia) than s::urn_ the remodeling of £cm and with a better Hhulon Coordination and the European Union  ia u-—:uu:.tum:“';u:"m.mm a—
through the European Regjon pment Fund, ¢ S Cortonan st o s AL N




" Clinical ¢
Chemistry

i
4
i

» Sy e . -|',', B,
MMP-7 LEVELS IN SERUM AND SALIVA OF C

Fernande Mendes', Fréderic Mota', Ana Fraitas', Liss Antunes!, Carlos Tavares', Rul Gongalves”, Jollo

" insttke Pollidenien de Colmbrs, ESTWSC - Colmbrn Hashth el Clbneias Blomddicns Laburotarint, Portugsl.
" Inftuko Poitidenicn de Golmbrs, ESTWAC - Colmbra Heshth Sehoot, Dapartaments e Fiiotarapis, Portugel
"INttt Reltbenico de Colmbrn, KETRAC - Calmbrs Hasith Sehiool, Departaments de Cilnelas Complumentares, Portugsl
“Unidade 18D Quimica Fisics Molaculw, Faculdade da Cilncias o Tacnolagle, Univarsidade de Colmbrs, 3000 Colmbr, Porugsl,

Obesity Is a metabolic disease of pandemic proportion. The World Health Organization estimates that 300 milllon of adults worldwide are obese and more than 1
billion are overweight. This disease Is chronic, resulting In expansion of adipocytes and extracellular matrix remodelling, performed by matrix metalloproteinases

(MMPs) and regulated by Its tissue Inhibitors (TIMPs). Studies In recent years have shown the role of white adlpose tissue as a producer of certaln substances with

endocrine, paracrine, and autocrine action. These bloactive substances are denominated adipokines, among which are found tumor necrosis factor-alpha (TNF-a),

Interleukin-6, leptin, and adiponectin. Some secondary Injurles are caused by chronic inflammation related to obesity, through the break of the homeostasis between

MMPs and TIMPs. Recently, it was shown that MMP-7 and MMP-8 may exhibit down-regulation in obesity, and reflect an unexpected antl-inflammatory or defensive

potentlal In human inflammatory disease.

Results

MMP-T Serum MMP-7 Saliva

Determine the levels of MMP-7, MMP-8 and TIMP-3 in
serum and saliva samples of normal welght, overweight

and obese young adults.
»  Compare MMP-7 results in serum and saliva.
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Figure 1

Normal weight’s levels slightly higher, lower Elgure 2:

in overweight's levels and slightly higher in Decreasing tendency of MMP-7 levels in
obese Individuals. individuals with higher % of fat mass.

W The study included 72 subjects classified by body
fat percentage.
Age range of subjects:

16 ~ 35 years n

MMP-8 Saliva

_ TIMP3Saliva  *p<n0s

0.0 o =
Obese
@ Overweight f"t df d’. j; j
“Normal Figure 3: Figure 4:
weight Decreased MMP-8  levels In Increased TIMP-3 levels In subjects
individuals with higher % of fat mass. with with higher % of fat mass.

O The semi-quantification of MMP-7, MMP-8

» mmamm?mmramwwmmmdmmmmmm
and TIMP-3 were performed by slot blot,

adults, On the other hand, It occured a decreasing tendency of MMP-8/TIMP-3 ratio in obese

Discussion and Conclusion

The tendentious higher levels of MMP-7 and MMP-8 In normal weight adults compared with obese adults, In saliva, suggest that these MMPs could play a protective role, being obesity
assoclated with specific changes in the MMP/TIMP balance. The higher levels of TIMP-3 In obese aduits suggest that it plays an Important role In the pathophysiology of obesity. Salivary results
show higher sensibllity In relation to serum and allows us to propase saliva sample as an alternative to serum with great potential In early diagnosis,
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Anilysis for Stat Biochemistry Laboratory Specimen Rejection Rate

Department of Pathology and Laboratory Medicine, Taipel Veterans General Hospital,

Physicians roly on acourate labortory st results fo proper disease dingnosis
mu'l for gaiding therapy During luboratory practice, error rates for pre-<analytic
performance measures were about 46 to 68 2, Specimen rejection mte 18 one
of the important pre-analytic quality indicators for laboratory quality and
pattent satety, When the quality of a Blood specimen 18 poor, it cannot bo

hemalyzed specimenys were 1 38% and 1.00% by stafl D, followed by winlt
CE 3%, 0,90%), and the lnst by atall € (0,91, 0 OK%). (Figure 3)

1.605%

' LI Ny " 1.40%
processed by the Iaboratory. This leads to o second request tor blood specimen

i . 060 |
rejection rate was 0,399 in 2015, The rejection rates between different kinds of

specimens were different, for example, the rejection rafes between the STAT
and non-STAT biochemistry specimens were significant different. And, the
rejeetion rate of emergency department was usually higher than that ol impatient
services and outpatient services. In this study, we intended to analyze the
causes of rejection for STAT blochemistry specimens. The analytic items
mncluded specimen collection sitos and laboratory personnel rejecting the
samples.

Speci

0.40% |

0.20%

0,00%

A

B C

=e=|ndividual speciman rejection rate

“B-Individual specimen rejection rate of hemolyzed specimen

Figure 3. Individual specimen rejection rate and the rate of hemolyzed specimen

Figure 4 shows the number of rejected hemolyzed specimens from different
specimen. collection sites in October 2015, Ihe total number of rejected
hemolyzed specimens were 330 The collection sites with more than 10 rejected
specimens were ED, ICUA, ICUB. NCUA, CCU, A191, and RCUB. In these 7
units, only A191 is a general ward, the others were emergent or critical units,
The number (%) of rejected specimens from the first 3 collection sites (ED-NS.
ICUA, ICUB) were 55 (16.7%), 23 (7.0%) and 22 (6.7%), respectively, Except

he specimen rejection rate was calculated based on the number of specimen
rejection and the total number of specimen that we intended to evaluate from
our laboratory information system (LIS). In 2015, the non-STAT biochemistry
had rejected 2,288 specimens and the total specimens during this period were
1,515,203, The STAT biochemistry had rejected 4,227 specimens and the total
specimen number was 398.241. Items such as clinical personnel who collected

for ED-MT, all the samples were drawn by nursing staffs. Samples ED-MT
the sample, laboratory personnel rejecting the sample, and the reason(s) for were blood from the ED drawn by medical technologists, which consisted of
rejection of all the rejected specimens were retrieved from LIS and analyzed. 55% samples from the ED. Of these specimens, only 7 samples were rejected
because of severe hemolysis,
eon ,—..4,..__ 2 | ]_ v
- - . e " - . - » ICUS  I—— 7 Alda ) ]
The rejection rate of STAT biochemistry, 1.06% (0.81%~1.35%), was 7 times s — 2 | v —-
. = e " e o CCU mm—— 17 | Al0Z w3 |
higher than that of non-STAT biochemistry, 0.15% (0.12%-~ 0.20%). (Figure 1) AL p— 11 ' | 4101 T 3
> ACUB 10 | | | AQTa | ]
Bos? .={" | | | AOSZ s 3
Bw - 160 - — — A — - S : p | 8108 w2 | | |
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TN : 810 | o || smEd
c 1.00 Mean 1.06 A123 — r..l' I | | A::“ :i |
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Figure 1. STAT and non-STAT biochemistry specimen rejection rate 5ot s | | | A93 1 | .
A212 E_j JE E N T —— ADARZ .h_:. = — S | ! . |
The first three reasons and the number of these cases for STAT biochemistry S B e S e s B
= T . o = 0 1 1 1 5 - L=l . - L :
ejsetion: were: severe hem_o]ys.ls fa 3’F36‘_ 74.19%), insufficient Specimen Figure 4. The number of rejected hemolyzed specimens from different specimen collection
(n=541, 12.80%), and Specimen contamination (n=157, 3.71%). The reasons sites in October 2015
for the rest of the cases (n=393, 9.3%) were recheck inquired by physician, no

sample, unable add-on request, improper container, unlabelled specimen, and
clotting of the specimen. Of note, severe hemolysis was the most common
cause of rejection, which was 5.8 times more commonly encountered than the
second reason of rejection, insufficient specimen. (Table 1)

Discussion

This study showed that the rejection rate of STAT biochemistry was 7 times
higher than that of non-STAT biochemistry. Therefore, reduce spegimen

rejection rate of STAT biochemisiry is to improve the overall rejection rate. Up

Table 1. Proportions and Reasons for R

ejection of STAT Biochemistry s, ecimens 10 74.19% rejections of STAT biochemistry were because of severe hemolysis,
ry Sp i
. = and the collection sites of these samples were mainly in ED and critical care
Rejection reason Rejection No. Percentage ; - . - \
\ = units. In ED, the number of rejections between nursing staffs (ED-NS) and
s hemolysi . ; i ; )
evere hemolysis 3,136 74.19 % medical technologists (ED-MT) were significant different, which were 55 and 7.
Insufficient specimen 541 12.80 % respectively. That is because nursing staffs in ED were mainly responsible for
Specimen contamination 157 3.71% the patients belongs to triage level | (Resuscitation) and leve Ii (Emergent).
Recheck inquired by physician 128 3.03 % These kind of patients were in critical and emergent health conditions and
No sample a8 2.34'% difficult to draw the blood. The patients in ICU were also have the same
Unable add-on request o St characteristic‘s. In this situation, nurses is easily to ignore the details for proper
e e i s blood collection. We could communicate with the first 3 high rejection units to
Dper ¢ .14 % . . 5 < 1 . -
i reduce rejection rate by continuous training, Besides, we found the rates of
niabelled specimen q 3396 - " * 1 ; i
F 1 0.3 rejected hemolyzed Specimen by Staff D and staff B were higher than other 3
C B 3 I oy o, 3 " " * ) .
Specimen clotted 7 0.17 % staffs. We could through review the rejections for these 2 staffs 1o realize the
Total . 4,227 100.00 %

)0 criteria for hemolyzed specimen rejection. Keep the consistency for rejected
hemolyzed specimens between ours laboratory staffs is to help us reduce

unnecessary rejections,

Table 1. Proportions and reasons for rejection of §

TAT biochemistry specimens

Figure 2 shows the reasons and numbers of specimens that were rejected by the
5 main laboratory staffs (A~E) working in the STAT biochemislry lul}umtmy,
who  were responsible  for handling 80% of specimens, The rest of the
specimens were handed by staffs rotating from the other work stations and
these specimens were ot analyzed. The number one cause of rejection way

severe hemolysis. und the highest number of rejection was 552 by staff D,
which was 120 more than the lust, 430, by staff E,

In this study, we found severe hemolysis was the most common cause of
rejections. We can reduce the rate of rejected hemolyzed specimens in two
ways. One is to improve the quality of specimens. especinlly  from the
beginning of specimen collection, it cun effectively reduce the rate of specimen

rejection. The other is o improve the consistent Mudgment for rejected
hemolyzed specimens between ours Taboratory  stafs 1o woid too strict

Judgment for rejections. Therefore, that could not only provide clinicians some

useful lab results for diagnosis or treatment N & eritical situation first, but ilso
reduce the delayed TAT from fecollecting samples,

Phiebotomy sucoess and reasans Tor
4Q-Probes study. 4rh Pathol Lab Mod 002126416 4109
2. Zurbo R, Jones DA, Friedbery RC, ot 4l Q- Trcks A College of Amerivan Pathologists

PORORm of contimms Inboratory monitoring and fongidinl perfisrmanco trckin
Arvh Pothol Lah Mnd 2000, 126: 1034 1044, =5 .
Llones BA, Calwm RR, Howanite p). Chemistry specitmen Acoupuabiliny, & College of
;\anm? u;aI:ut;mmm Q-Probes siudy of 453 Iabortoties. dnh Pashod Lub Mo,
il .

specimen rejection;

Fignie 2. Annlynis of roubonn for tibivighyl SERImOn refection of §TAL hiouhwmstry
Iabueaniry

o roalize the difference between laboratory personnel rejecting the samples,
we compire the specimen refection rte and hemolyzed specimen rejection rate
between these § staffy. Both the highest rates of rejected specimens and rejected

L
. L ] ] 1, 10%
and therefore to an increased tuenaround time for the luboratory, which is o o 0.99% ~
1 - § -

posttively correlated with the delay in diagnosis. The CAP Q-Probes und Q- g 1.00% ,,/”"j:m ~

. ; O o i —. - ' :
Pracks studies have teported agpregated specimen rejection rates ranging from & ogox |- 04K e 0580 oo N

it smee e : o e N

0.30% to 0.83%. In our Laboratory Medicine department, the overall specimaon § v e
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Alttonomic neuropathy (DAN) is a comn
ascular morbidity and mortality in diab:
ve
-ankle pulse wave v elocity (baPWV) is &
ate the relationship between baPWV inT
S &

4 4 cross-sectional study. A total 93 T2DM
who visited our hospital from March 2011
Mlled subjects underw ent automatic wavef
ent of variation in the R-R intervals (CVR
(CVR-R ...) and their difference (CVR-

n(%) = S
g/m?) 265340
em) . 9.4299
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tive analysis of free/total carnitine in plasma by Liquid
Chromatography/tandem mass spectrometry assay
-A method detect carnitine deficiency

MNR Fa Huang®', Tuen Jen Wang *, Chih Kuang Chuang®, Tzu Lin Chen®, Chi Kuan Chen**
‘Dept, of Laboratory Medicine, "Division of Genetics and Metabolism, Dept of Medical Research, and
‘Dept of Pathology , Mackay Memorial Hospital, Taipel, Taiwan,

Background :

Camnitine is a key substance for transportation of long- ' .
chain acyl-CoA esters across mitochondria membrane for
subsequent fatty acid oxidation. Carnitine can be obtained vl it
from exogenous meat supply and endogenous synthesis in
liver. Defects of carnitine may eventually result in carnitine
deficiency. The conventional method for quantitative analysis
of plasma free/total carnitine is carnitine acetyltransferase R m—-
. (CAT) spectrophotometric assay. However, the CAT method is Figure 2 MRM chromalography of carnitine and its internal
= ot ) highly affected by hemolysis and any compound in standard (camitine-D3)
! e = '1':: physiological fluids containing SH functional group. In

3 addition, a larger volume of blood sample is required which |

World Heslth Organiistion estimates thet 300 million of adults workdwide sre obese and more
e of adpocytes sng Wuar mstri L. performed by matrix
4 I recent yaan have thown the role of white adipose Busus 88 3 producer of certsin substance
i are O inated among which are found tumor necrosis factor-aipha (T
® afe caured by chranic inflammation related to obeuty, through the bresk of the homeotasis be
AMP-8 mary exhibit down-ceguistion in obesity, and reflect an ted anth-inft yor g

L makes the measurement more unfeasible. In this study, we ‘
i ‘i y intended to establish a liquid chromatography/tandem
! i massspectrometry method for clinical diagnostic purpose.

......

m mu 4
m s Wi

Methods:

] 8

7 s

! W Ovmer] il sk gy Weher b v oS By using multiple reaction mornitoring (MRM) of tandem r
L mass analysis, the mass to charge (m/z) of the precursor and : . el

”e l :

B the product ions of carnitine was 162.2/85.0. The internal Figure gigt;rrart;or:eo;st;i 31?%216*_0 0941 » R2=0.993

i i standard, a stable radio-isotope D3-carnitine, was used for the 9 ' i '

!. ! ) calibration and basis of quantitative measurement. The m/z of

2 F D3"carnitine was 165.2;103.0. Free camiting{uM)

A A , o _ —

MMPS Gy TMP-) Saitvn

B
>

Results: *
___¥=0955u44:63 "

el Ri=00461—

Fimirn 4
e R oot rafubony According to the preliminary results, the within-run and
" T — ' between-run precisions of the method were 4.1% and 5.5% ,
CAANAELSLERUESLE SIE SN ety o KMAATHR it respectively.The recovery of this tandem mass assay was
94.5% and the subsequent regression analysis showed good
correction with the CAT method (r2=0.957).The reference
values of free and total carnitine in normal control were were
42.3 and 52.4 p mollL, respectively, with a mean standard _ T
deviation of 42.3 + 8.01(Free carnitine, n=130);52.4 + 8.80(Total 0 2 0 & oo L
: carnitine, n=130), and the samples showed a normal L
R distribution.
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Figure 4A Correlation between two methods of free carnitine
4B Correlation between two methods of total carnitine

camnitine acetylransferase (CAT) spectrophotometric

1[ | MITOCHONDRIAL T B kg 20
omR [-_r-u-!JJ i -|'-|1”|| rrf |’r|[ N p u,l ~
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MITOCHONDRIALY oy MYSIEM R O A N PO

B o L ER T R T
l|'r e | MEMREAND  fui i diininh F ;;i'.l')" py,k»m

| r'l I 1/—' Carnitine Conclusions:

i i m SR i The developed LC-MS/MS method for plasma free/total
I i carnitine determination is specific, sensitive, validated, and

i
7 _ . accurate. The method is applicable and a great benefit particularly
| i y ' to the patients from pediatric department when a small volume of

! plasma sample is avaiable. This method is feasible and can be

Figure1 Pathway of carnitine production in the liver and applied for clinical diagnostic services.
its role in the mitochondria (Frem Flaws of a Vegan Diet ~The
”‘I Most Important Article You Will Ever Read About vaganism )
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Background

Ohjective

Methods

Results

Globulin levels and hypertension are related with brachial-ankle
pulse wave velocity in type 2 diabetic patients

with dabetic autonomic neuropathy

. e
ll'hhlc 1. Baseline characteristics of T2DM subjects

Wang Yi-Mei
Department of Neurology, National Taiwan University Hospital,

Yun-Lin Branch, Taiwan

Characterls
Age (years) 61.5%78 6204110 614701 078
Males, n (%) 42 (45.0) 5(33.00 37(47.0) 0.32
BMI (kg/m?) 26.5£4.0 271131 | 263 14.1 0.53
Waist (em) 91.4£9.9 94.017.0 91.0 £10.3 0.27
?Alhohol. cumatfput. 0 (%) ' 27 (29.3) 3 (20 0) : 24 (31.1) ] 0.39
Slnolier, current/past, n (%) 26 (28.0). 3 _(20.0) ! 23 (29.5) 0.46
Regular exercise, n (%) 54 (58.1) 8 (53.3) 46 (59.0) 0.69
‘DM duration (years) 17169 133+74 | 114168 033
Autonomic meuropathy, n (%) 15 (16.1) 15 (100) UN(D)]
CVR-R 232409 1.0 £0.3 2.5 +0.8 <(.001
CVR-R 4y 37418 14405 41216  <0.001
CVR-R 4 L4+13 04203 1.6#13  <0.001
Auh hypoglycemtc drugs, n {%) 88 8(94.6) 14(93.3) 74 (94 9)  0.81
let treatment, n (%) 0(320)  7@7.0) | 23(290) 020
'l:!se nf anti—hypertemswe drugs, n (%) 65 (69,9] . 11(733)  54(69.2) 075
Use of statins, n (%) 48(51.6)  9(60.0)  39(50.0)  0.48
ba PWV (m/s) 155420 166226 152418  0.01
NP N Rt B ) S AR R is, J" mﬁ.m . lﬁm

e kS

<0001
- <0

| Independently of other cardiovascular risk factors,

| DAN, factors known to'.»‘innrenée tﬁe risk of CVD.

Dabetie autonomic neavopathy (DAN) s a commaon complication of type 2 dinhetes mellitus (F2DM), and represents o signilficant eause of
cardiovascular morbidity and morvtality in dinbetic patients,

Brachinlankle pulse wave velocity (balPWV) is known to be o good surrogate marker of vaseular damuages. The goal of this study was to
investigate the relationship between balPWV in T2DM with DAN, '

Phis was o crossasectionnd study, A total 93 T2DM patients (42 men and 51 women, age 46-76 years) without history of cardiovaseular disease
(CVD) who visited our hospital from Mareh 2001 to April 2004 were assessed, After accurate clinical examinations and biochemical evaluations,
the enrolled subjects underwent automatic waveform analyzer to assess baPWV. DAN was assessed by the electrocardiograms (o assess
coellicient of variation in the R-R intervals (CVR-R), the CVR-R related indexes, including CVR-R af rest (CVR-R
breaths (CVR-R ) and their difference (CVR-R breath minuy CVR-R rest: CVR-R |, (reference range: =

)y CVIR-R with deep
2%)), were defined,

Destarce  Lb B Wave
. A\
Ny A |
\ N
J |
Vi — PTT(AT)
-". | \ Ankia Wave
_'. | II | \‘\
'_,' i Drstance © La \\
ﬁ\l :
1Y
{ {
I

Figure 1. Measurement of baPWV.

Source from;
Ittp:/twww.monews.co.kr/news/articleView. himl 2idxno= 564105

Table 2. Multiple linear regression analysis of
the determinants of baPWV

Conclusion

=3

serum globulin levels and hypertension are L
- associated with baPW in Mpiﬁents with

Th |
_. ﬂKoibuchl H, Fujii Y,
relation between CVR-R and

~ carotid atherosclerosis in @p(; 2 diabetes mellitus |
~ patients with diabetic neu:ﬁpﬂhf. J Physiol Anthropol.
| 2010;29(4):149-52.
~ Bagherzadeh A, Nejati-Afkh am A, T&ljalliude-Khoob Y,
Shafiee A, Sharifi F, stahma MA, et al. Association of -
cardiac autonomic neuro hy {:h ;Bter;:rl st:‘f;';e:;
in type 2 diabetes mellitus iabetes

Dl;grd 2013 Dee 20:12(1): E  10.1186/2251-6581-
12-55. Higa 2
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free/total carnitine in plasma by Liquid
andem mass spectrometry assay |-
jetect carnitine deficiency i

%, Chih Kuang Chuang®, Tzu Lin Chen?, Chi Kuan Chen™® .
of Genetics and Metabolism, Dept of Medical Research, and e
ogy , Mackay Memorial Hospital, Taipei, Taiwan. 1t
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¥ whole hilood

O Mutauko Hosovn
Shizukn Hosegnwn

Hivosht Puditn Yoko Shiotant Youko Takadn

Avane koto  Yoshio Sato

Tokyvo Metropolitan Bokuto Hospital

Introduction

Prondohyperkalomin 8 known to ocear i pationts with

esaontind thromboey tosie. Inevonsod potnssium release from

platelets during i vidro congulation in venipuneture tabes

vosults i ogh serum potassium levels

We have recontly reportod the ocourrence of paeudo
hyperkaloma i dapanese polyeythemia vera (V)

patients

In thig study, wo analvzed the vole of erythroevios in

preudo hyperkalemin, and examined (he effects of damaged
platelet-released potasgsinm on serum potassiam lovels, [
Damaged platelets ave consmiderved equaivalent to platelet:

activated durving i vitre blood congulation

Schematic diagram of the measurement method 1

V" Vs

ISfTocts of potagsium in the platelots on serum lovels of
potagsium

CChange vadue of serum potassiam i the cane of adding the frozen platelots in

Tomoko Tgnrnshi

HSohematio dimgram of e measirsment mathod 2

Io g
\I‘J.llml mmmu'l'nllﬂ uu fl
TASA

-.u §

Patmaiim m
(mmeat/ L)

Wanhing
Nkl
i nall
P4 W R
wih l Pirtann|ium ma | ¥ wa l Pt aas i, meabibssiment J
— (mmals i [mmel/L (mmel/ L)

lrenln. munsuremont of platalet(10°6/L) |

\I.n slving

l [ mannursment of  potassivm (mmol/L) |

'Imq\.ouremlrll of potassium immoi/L) ]

Materials and Methods

Platelet concentrates (PCs, n = 8) were obtained from Japanese Red Cross Society, and stored at our hospital for a maximum of 4
days (undamaged platelets). Plasma potassium levels in the PC samples were measured by EAOTU Electrolyte Analyzer (A&T Co.

Litd.) . The PCs were then frozen for 8 hours at

-20° O to vield damaged platelets (Fig.1), and their plasma potassium levels were

measured. Whole blood was obtained from normal volunteers after they provided informed consents,
[n one set of experiments, damaged platelets were exogenously added to whole blood at varying doses (platelet numbers determined by

Coulter ACT), and serum potassium levels were measured for these whole blood samples (Fi

g. 2, 4, and 6). Addition of a similar volume

of saline to the whole blood served as control. In another get of experiments, various doses of undamaged platelets were added to the
whole blood, and serum potassium levels were measured (Fig, 3, 5, and 7).
To examine the effect of coagulation factors present in the plasma, the red blood cells were washed to remove the plasma, and similar

numbers of damaged or undamaged platelets were added to them (Fig. 8 and 10).

Plasma levels potassium in eight PC

Kimmeifl)

=gep

=" PC

o
%07 | PT(a0Ts0

Figore 1. Plasma leveh of potessium in platelet concentrates fram sight denars (A7H)

The g represanted the difference between the potassium from the destructive PCand the potassidm
From PC. The platelet numbar containing sach bag of PC way shown here (2457907 million/L]. The

potastium bevels from the destructive PC PC or gap ware nat platelet number-dependent

Results
The plasma potassium levels was higher
in platelets following freezinginduced
damage (damaged platelets: 0.3-0.8
mmol/lL ). The addition of damaged
platelets to the whole blood increased
serum potassium level in a dose
dependent manner (experimental group
with damaged platelets: 3.0-6.3 mmol/l,,
control group with saline : 0-2.4
mmol/l.). Theoretical potassium value is
the potassium level measured in whole
blood (or washed red blood cells without
plasma) alone &+ the potassium level in
the PC. The difference between the
theoretical values and the actual
measured values are shown in Fig. 2-11.
This difference in the potassium le VI_-'l
was higher when damaged platelets were
added to the blood, as compared to
undamaged platelets (Fig. 2-7), Further,
the difference between the theoretical
and the actual measured potassium
levels were lower in experiments using
washed red blood cells (no plasma), than

in the ones uging whole blood . (Fig, 8
11)

Discussion

The serum potassium levels of whole
hlood inereased on addition of dnmugod
platelots, and these lovels were highor
thin those obtained from the damaged
platelets themuelves, These datn
suggest thnt the observed ineronse was
due to potassium derived from the
whals Blood in the prosence of damaged
plateleta. Our vesulty lond ws to
specnlnte that peeudo perkilomin
obimeved in PV patients mav be due to
erythrocyte platelet communication
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N "

Figure 2. un.qurw sdditien of 1 froseei plateiets 00 sarumm potEssT kevels from the whale
biood |voluntest donet 1
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\ “r- Clmtaal “Renal function is the major influencing
|
| factor for the high-sensitivity cardiac
| ac
tropomn measurements
m.‘ lﬂl Adwushit o', Noviyasa Niizoki!, Yutakn Tomodn', Kazum Alkpsnla?, Satoshy Fuji'?
g E - s ‘\ Mepaetment of Modieal Laboratory and ood Conter, Asahikawn Medieal Upivernity Honpitnl
I . s pr T A "“h i”" Department of Lnboratory Medieine, Vuhilnwn Madienl LTverraty Chrndunte School of Madieine
;I &L‘-d;. et el ‘l
. . :
J \ Introduction y Purpose
'{ N High sensitive ¢Tnl (haseTnD and ¢TnT (heeTn'T) are useful for Stk aunaltive cardise b
) ighpenmitive cardine troponin
) dingnosing acute myocardial infaretion (AMD within 2 hours from onset, in uneful for dingnosing AMI k
L 1 Cardiac troponin, ¢TnT in particulay, is elevated in pationts with ronnl ' '
ll il J dysfunction, To dotermine the effect of renal dysfunction on hs-c Tnl and
- hox heo'Tn'l assay, 244 patients with chronie kidney diseaso (CKD) were e B
- ‘ classified into 6 stages basod on eGFRevent (mL/min/1.73m?*, G1: 42, G2 Do CKD or other factors emationa
alrons 45, G348, G8b: 40, G4: 86, G6: 34) and effects of CKD on hs-¢Tnl and affects the values of ha*cTnl/T ?
ha=¢Tn'T wore evaluated, . - it o Bem
In addition, because cardiac troponin values are affected by other factors I';-“'“J""»‘ Dy J-Tlllm fion, Disbates Mallitus, Ulgmaieeic
y . A : _ onrt Dincanst, Hb, ngo, man sz, ms lead to erroneou:
p such as anemin, diabetes mellitus, heart diseases and so on, we analyzed g N
the factors affecting the values of he=¢Tnl and ha-¢TnT using multiple \ W . cl a.h‘rmrmcsl reactio
ORTDSRI lvsis. | 4 reaction da.la
TR provided for analyz
Results High-sensitivity cardiac troponin values are affected by renal function. —
: usefulness of this
9 = e _ ddkk outine tests.
| :p<.001 —
0 f ‘ . hs-¢Tnl *xk:p =001 o visited our hospital
% {7 . hs-cTnT = jvas obtained from all
—~ 6 ' kampling, and the stuc
A W ES ’ he Ethics Committee
e ok ol t School of Medicine.
.. (S * %k ok ok I : M-2250 (supplied by
3 kkkk ' : pplied as ADVIA 240
_‘25 o *kkk J J ignostics Ine. in other
O 9 %%k = o utomated biochemical
~ = . : ;
lied only in Japan) .
1 ____ — ____ j .y N, ﬂ i IS test items measured
O = - y July 13,2010 (7.283
G1 G2 G3a G3b G4 G5 ved, and the following
CKD eGFR stage fabsorbance at

calculate the

Figure 1. Comparison of relative values of hs-cTnl and hs-cTnT at each CKD stage.

Relative values of hs-¢TnT were higher than hs-¢Tnl in all CKD stages. s in absorbance after

. rent between adjacent
Dot line means cut off value. zent between adjacent
an abnormality was

e S o A T ) 9 e 1m0 T A e T e 3 13 e e 4 el e et 3 S 192 L routine test, the person
, " . 2 \ction data in the
Table 1. Multiple regression analysis of hs-cTnl and hs-cTnT in Untransformed model and Log- Ropar
me =S40 8 |-
transformed model. meters (Total
Significant in Untransformed model Significant in Log-transformed model Agent)
vsis of hs-¢Tnl: NT-proBNP hs-¢Tnl: Gender (Man), Age, DM, NT-proBNP e —
hs-cTnT: eGFR, NT-proBNP hs-¢TnT: Gender (Man), Age, eGFR, NT-proBNP —r
Untransformed model hs-cTnl hs-¢TnT Log-transformed model  Ln(hs-cTnl) Ln(hs-cTnT)
Explanatory variable B r B r Explanatory variable B r B r eesseme |
Gender .078 .082 032 -.033 Gender J185**  246** 093*  .142% :
] \ &
Age .095 092 -.070 -.067 Age 278% .328** BINGE . 168* ch)
eGFReat -.085 -.078 = 233%* =205 eGFRowa -.096 =110 -.204** -354** thin, HDL «cholesterol
Diabetes Mellitus .046 .050 051 055 Diabetes Mellitus .101* .142* 058 091 S¢in - transient
. : : er the ol
Heart Disease 065 070 -.091 -.096 Heart Disease 053 072 -.063 095 cl\: L"I::r',}:,l:'h.“:. fold
Urinary protein .005 .005 041 .043 Urinary protein 042 067 058 069 pin clectrophoresis and
Hb concentration -.065 -.059 =121 =107 Hb concentration .078 087 -.095 =118 ™ existence of the
NT-proBNP 321% 311 205" PD1*E  Ln(NTproBNP) A99%*  477T**  481** 504"
£ standardized partial regression coefficient, r: partial colleration coefficient **: p<.01, *: p< .05
Conclusion

This study convincingly showed that
(1) high-sensitivity cardiac troponin values are affected by renal function.
(2) hs-¢Tnl is less sensitive than hs-¢TnT to renal function. g

K factors,
re |

atients with
of CVD.

Materials and methods

clugsified into G 1-G5H baszed on

eGFRooe tmL/min/1.73m*) f - : “w I
Comparison of relative values of hs-¢Tnl and
he-¢TnT at each CKD stage using t test |

@ Relative values = the value of ha o Tal/MseTaT over cut oft value of hs

hi H, Fujii Y,

:VR'R and : . \ Tl (=26 pg/m iV hseTaT0 14 pgiml) J
s o) | Patients with CKD (n=244) -
& Patients setting: no history of
IOIAH’”H'OPGL ‘ overt isehemice heonrt disense
in the past 3 yonrs (Multiple regression analysis of Untransformed model and
& ' o transformed model
oob Y. F or, oG I
Ea!e"Kll-L - | nge. gender, oGFRaen, Hb, uriniey proteintgualitative test), NTproliNE
Associafion 0‘ S olF o tmldmin/l Tam") hstory ol heart disease, dinbetos mellitus ns determinanis
. I'ﬂi 194 % [Cel V00w [Aga] "IN (e TR i women) In the -Ilwilllmtmn ol data wis not normal, the dita was sulyected to natural
lﬂl _m_ Jogarithmw transformation i Log teansformed model
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Factors affecting blood high sensitive troponin T
concentrations in patients without cardiac diseases

- - 1) L 4
. Tomoko Takayama'), Michiko Nagano!) Misuzu Sakai'!, Mikio Nagahara'), Mika

1) Clinical Laboratory, Kanazawa University Hospital, Kanazawa, Japan
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2) Department of Nephrology and Laboratory Medicine, Kanazawa University, Kanazawa, Japan
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Background

The Carding twoponin T (1) s considered to be a specific
biamarker of a mwvocardial imury

On the other hand, elevations of ThT have been
descnbed in patients with Kidney dystunction

However it is not fully investigated whether there are
any factors influending on T levels in patients withouwt

cardiac diseases

Patients without cardiac diseases

{ A
*Sex

§ Inflamatiom (CRP)

{ * Kidney function

(eGFR)
§ +Collular disorder (LDH)
 * Nutrition {TP)
| Diabetes

Object

The aim of this study was to investigate factors
related to the value of TnT levels in blood of

patients without cardiac diseases.

Methods

The data of TnT and several clinical indices were
assessed using database at our laboratory from 1

Al lanuary 2015 through 31 January 2016. Single and

multiple linear regression analysis were used to examine
relationships between TnT density and clinical indices
(Age, Sex, Diabetes, TP (Total protein), CRP (C-reactive

1 protein), eGFR ( creatinine-based estimated glomerular
filtration rate), CK-MB (creatine phosphokinase-MB),
LDH (Lactate dehydrogenase)).

Inclusion and exclusion criteria

Excluded major heart disease

A onary syndromes [ACS)
1 =0ld Finfarction (OMI)

*Car {CE]

-C vopathy (CMP]

i [aF]
«Cardiac distunction
(EF<B0%]

brillat

Definition of ARl (based on AKIN)

Increasing serum ctaatinine (=03mg/dl)

sLactate dulyedropgenase (LDH
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184 purticipants included
Patients background

N 184 118 6
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TnT levels were associated with levels of TP, eGFR and LDH.

Coefficient
model

Age(yaers)

Sex(male)

TP(g/dL)

CRP{mg/dL)
eGFR{mML/min/1.73m?)
LDH({IU/L)
Diabetes(Yes)

LDH(IU/L)

Partial regression
coefficient

4

0.967 X 10°
0,307 % 10%
-0.593 % 107
0.747 %107
-0.201 %107
0:543 x10™
0.179 % 107

TnT levels in category G3a, category G3b category G4

and category G5 were significantly higher
category G1.

TnT(ng/mL)
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Onewry analysts of vatlance [ANOVA} and Dunnefts podt hoc test was used 1o

compars ToT levels in category G1 1o those in ather categori

o TnT levols were significantly higher in men thi
leminle

« TnT levels wore significantly higher in diabete
those In non dinbetes group

o TriT levals ware positively correlated with leve
and LOH

o TrT levels wore negatively correlated with ley

oGGFA
o T levels were associated with lovels af TH
« Tnt levels wers sligniflcantly increased in the o
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Standard partial regression
coefficient

0.532x 10" 0.086 NS,
0.149x 107 0.097 N.S,
0.129% 107 -0.288 <0.01
0.572x 107 0.161 N.S.
0:485x10°  -0.351 <0.01
0.917 % 10° 0,293 <0.01
0.176 % 10 0,055 N.S.

Discussion

TT levels are increased in patfents reduced
renal function (eGFR:59mL/min/1.73m?>]
without major heart disease.

... patients without cardiac diseases «------=5
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This was thought to be due to dacrease clearance of
presence of micro tyocardial Injury,
+
It Is impartant to use clinical symptoms and ather
biomarkers, in interpreting the Increase af TnT in patients
reduced fenal function,

This study suggests that TnT levels are

assoclated with clinical index of kidney

function
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[Background)
In laboratory tests using an automated biochemical
analyzer, uﬁ:.wpvc!cd problems lead to erroncous
test values, Recently, to detect abnormal reactions
and tailures of the device, a reaction data
monitoring system has been provided for analyzers,
we aimed to investigate the usefulness of this
system (o prevent errors in routing (ests.

[Materials and methods)

Sera were from patients who visited our hospital.
Written informed consent was obtained from all
participants prior to blood sampling, and the study
protocol was approved by the Ethics Committee of
Chiba University Graduate School of Medicine.

We used the analyzers, BM-2250 (supplied by
JEOL Inc. in Japan, and supplied as ADVIA 2400
by Siemens Healthcare Diagnostics Inc. in other
countries) and BM-8040 automated biochemical
analyzers (JEOL Inc., supplied only in Japan) .

The absorbance of various test items measured
during a 5-day period from July 13, 2010 (7,283
samples in total) was summed, and the following
items were calculated:

) variances of operated absorbance at
photometric time-points to calculate the
measurement result

2) variances of differences in absorbance after
mixing the sample and reagent between adjacent
photometric points. When an abnormality was
detected by the system in a routine test, the person
in charge confirmed the reaction data in the
reaction monitor of the analyzer.

The reaction detection parameters (Total
Bilirubin measurement reagent)
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The reagents of total bilirubin, HDL-cholesterol
and LDL-cholesterol increase in transient
absorbance were detected after the mixing of
sample and first reagent . These samples two fold
dilution and enforced a protein clectrophoresis and

immunofixation law to confirm existence of the
abnormal protein,

L
- L

subjected to protein electrophoresis, 22 cases of
monoclonal gammopathy were detected in 20
months,

1) The Case of 'T=bilbin’s abnormal reaction
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®: The case of the abnomal reaction (dommnant wavelengths )
O The abnormal sample was 2-fold diuted with salme (dommnant wavelengths )

2) A possible cause of the abnormal reaction

immunofixation electrophoresis ——
SP G A M K A

-

-

ALR al a2

Protein fraction TITAN OBL FE

When this particular serum sample was subjected to
immunofixation electrophoresis, the presence of a
monoclonal protein was confirmed (IgM-k type).

3) Similar Case of T-bilbin’s abnormal reaction

When samples in which clouding was caused were

Introduction

A variety of factors, such as sex, age,
| and diet, influence laboratory determina
Growth hormone (GH) and leslosterc
age-dependent and responsible for s
little is known about the weekly variatio:
and GH.

b
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The purpose of this study was to asse
' variation of hormones and other factors
supplements, on influencing FT and GH

N
™ ethose |

Participants:

We recruited 9 volunteers (4 men anc
years) who had no physical signs of diss
any medications.

|
\

Methods:

A 5-mL blood sample was obtained at 5
month from each participant to measure

| Luteinizing hormone (LH), follide stim
estradiol (E2), and progesterone (PG)

determine ovulatory stages. We also mes
factor-1 (IGF-1) to clarify the GH ac
polypeptide. 75% of serum IGF-1 is set
GH stimulation, so the amount of IGF-1 s
secretion of GH. IGF-1 also mediates th
GH.

A zinc supplement (15mg/day) was admir
Muscle training was performed at 70%
follows: 1 sel, 8 repetitions, with 2 diffes
workouts for 3 sets fotal.

Statistics:
The Pearson momen! cormelation ol
determine correlations among the quantits

Result 1

Fig.1 shows the weekly changes of hormr
participants. It is well known that some h
FSH, E2, and PG, have ovaran cycdes. C
showed weekly changes. At the pre-ovulat
stages, the levels of T and GH increased e
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Table 1 shows that GH levels were signif
FT levels and total testosterone (TT) lev
carrelated with LH levels m women, &
secretion of LH may reguiate release of the
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< T-Bil
Un‘;ﬂed 2'—fefd Pathlogy
diluted
1 0.4 0.5 | Primary macroglobul inemia (Ight-x)
2 0.6 0.7 | Without scrutiny (lg6-«)
3 0.4 0.4 | MGUS (lgM-21)
4 0.9 0.9 | MGUS (lgh-x)
5 1.2 0.9 Premary macroglobur inemai (1gh-« )
6 0.6 0.6 | Multiple Myloma(lgG-A)
7 1.8 1.8 | Cirrhosis of the liver (lg6-)
8 1.4 .1 | MGUS(lgh-21)
9 0.9 0.9 | Malignant |ymphoma(lgG-x)
10 0.4 0.4 | MGUS(lgh-x) %2
1 1.8 0.8 | MGUS(Igh-1) x2
12 1.1 1.1 Multiple MyelomalglG-x)
13 1.3 1.1 Sjogen. Interstitial pneumonia(lgM-polycional)
14 0.7 0.7 | Unknown (1gG-x )
15 0.6 0.5 Mal ignant |ymphoma(lgh-2)
16 0.3 0.3 | Lymphoma(lgfi-polyclonal)
17 1.7 1.7 | Cirrhosis of the liver (IgG-polyclonal)
18 0.9 1.0 | Chronic lymphatic lekemia(lgh-x) %2
18 0.6 0.7 | Multipe Myeloma(lgG-«)
20 1.4 1.4 MGUS (Igh-« )

The reaction data monitoring system of the
automated biochemical analyzers was useful to
prevent false reports due to unexpected problems.
When a false reaction with a reagent is detected, a
new pathology, such as monoclonal gammopathy,
may be identified by close and careful examination
of the sample.
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Background
N Fetal hemoglobin (MbF) is predominant in a fetal
erythrocyte and structurally different from adult
hemoglobin (HbA). The binding capacity of HbF is highly
attinity for oxygen than HbA,

. " ' > HbF to HbA switching is ne essary to facilitate trans
tll’]g blOOd h'gh sensitive troponln 1 placental oxygen ex hange in the blood. The switc hing
S 1N patients without cardiac diseasi was noted to take place after birth, but the mechanism

oo B . Is unclear. But, HbF is known to be a high level in the
yama™, Michiko Nagano', Misuzu Sakai'’, Mikio Nagaharal, N
o _ i preterm infants.
Vio Sakai), Takashi Wada) 2) . : '
o L2 i . HbF is known to be a high level in the preterm infants. It
1iZawa Universi ospital, dNazawa, Japan 1 ' H
i L . o Lo has been reported that HbF showed a high level in a
°BY and Laboratory Medicine, Kanazawa University, Kanazawa, : : 7 :
patients with bronchopulmonary dysplasia and might
be a prospective marker for some infants at risk for
sudden infant death syndrome (SIDS).
o > However, there is no report focusing on the change of
|
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HbF with increase in gestational age (GA)
Aim

| This study was aimed to evaluate whether there is an

| association between the HbF levels and days after birth, or
days after conception according to GA.

Results

A)
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Figure 1. The change of HbF in days after birth (A)
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and days after conception (B).

Comparison of fetal hemoglobin levels in infants by days
after conception and days after birth.

Materials and Methods

['Hlllfl‘(l'.]

Yuki Watanabe'!, Kayo Osawa?, Itsuko Sato!, Rurl Kono!,
Ikuyo Hayakawa', Nobuhide Hayashi', Ichiro Morioka L Jun Saegusa!

L) Department of Clinlcal Lab iratory, Kabe University Hospital
2) Department of Hiophysics, Kobe University Graduate School of Health ¢ Iences
. 1) Departmaent of Pediatrics, Kobe University Graduate School of Medicing

The blood samples (n 1,095) were obtained from 407
Infant patients at birth to 364 days excluding 18 patients
with hereditary disease or post-transfusion,

[Measuring instrument]

The HbF levels were measured based on high-performance
liquid chromatography using by ADAMS Alc HA-8180T

(ARKRAY,Inc).
[Study method)

C

The samples divided into 2 groups as follows: preterm
infants group (<37 weeks’ GA, n=491) and term infants
group (237 weeks’ GA, n=604). We compared the HbF

levels between 2 groups by days after birth (6 categories)
or days after conception (6 categories).

[Statistical analysis]

To compare between preterm and term infants groups,
statistical analysis was performed using the nonparametric

Mann-Whitney U-test,

This study was approved by the ethics committee of Kobe
University Graduate School of Medicine.
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_ Table 2. The comparison of HbF in days af

- <37 GA

© 237 GA

—==87.5th percentile
—— median

——=2.5th percentile

irt ter conception
__ >37GA i all . <37 GA = 237 GA
n - Fm‘»ﬁ;‘_’_ n month HbF (%) N RS HET % n HBF (%) n
344 69.5 (44.6-78.5) 481 : <g 74.5 (57.5-80.3) 551 75.3 (62.6-80.3) 384  725(57.5785) 167  p<0.0001
l. " '.'sU.E.‘lj?.’-’l.l'l-T"& 1) 105 73.2/(55.2-78.1) 58 43.6 (24.6-64.7) 47 3 5-10 68.1 (46.8-78.0) 333 68.2(52.4-75.7) 29 681 Hb.ﬂ.-?ﬂ.&‘i 304 p=0.7459
i -3 37.5 IIU-.?_J’H 7] 16 62.7.(30.2 76.7) 14 21.4 (10 7-50.9) 22 P 31 10-11 46.3 (23 2-64.8) G0 43,4 (23 2:55.2}) B 46,8 (24.6-64.8) 52 p=0.3844
c 9. 24.8 (6.7 ,-’E_Fi‘.;l J'l.'u 40.0{21.5-72.8) 12 11.8 (6.7-37.3) 14 p=0.0001 11-12 25,6 (12,9-50.9) 33 26.6(13.6-35.6) 11 25.1 (12 .9-50 ) 22 p=0,8937
4-5 l.’;._[Jlld 1 3’;.0_: 17 28.2(15,7-35.6) 4 10:9(4.1-20.1) 13 p=0.0017 12-13 10.7 (8.2-37.3) 29 9.3 (8:2-32.3) 13 11.8(8:4-37.3) 16 p=0.2318
380 26(13:323) 86 sippoa 853 3Ny 27 p=0.0021_ >13 50(13-262) g9 4.6(2.026.2) 46 5.5(1:3:20.1) 43 p=0.6078
- (. # In days after birth, the HbE levels of preterm infants group were higher than those of term infants group
4 (Figure 1A). The medians of HbF levels between 2 SToups were statistically significant different from
_: preterm and term infants in 6 Categories of days after birth (Table 1).
Wﬂ » On the other hand, the distribution of HbF was
|

days after conception (Figure 1B). In days after

were a difference in a Category (under 9 month
other categories (Table 2).

Discussion

® Previous studies reported tha
L

i In this study, we revealed that th
‘ after birth regardless of GA.
® Our results provide clue

5 to recognize the mechanism
specific reference

values of HbF.

t HbF levels of the preterm infants were higher than those of term infants.
e HbF levels were regulated with days after conception rather than days

of Hb switching and may help to establish age-

matched between preterm and term infants groups in
conception, the medians of HbF levels between 2 groups
» P<0.0001), while those were closely matched in the
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Clinical Weekly variation of free testosterone
Chemlstry and growth hormone levels in men and women

Chie Hirayama-Negishl', Kazumasa lsobe’, Kelko Inoue?, Michikunl lsljima’, Hitoahl Olkawa', Toru
Nanmoku', Yasushi Kawakaml’
— :
. 11 Division of Laboratory, University of Taukuba Hospital, Japan (e-mall: chietuk@@umin ac jp)

2 Dapartment of Laboratory Madicine, Univarsity of Tsukuba, Japan
A Taukuba Madioal Laboratory of Education and Research, Japan
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Introduction B Rosult2 |

Fig. 2 shows the weekly changes of hormone levels in male
participants. In men, a weokly varation ot T and GH waore
observed, aven though the increase is smaller than that In

A varety of factors, such as sex, age, diumal varnation, exercise,
and diet, influence laboratory determinations of hormones

Growth hormone (GH) and testosterone (1) are known to be
age-dependent and responsible for sex differences. However, women
little is known about the weekly variation of free testosterone (FT)

and GH ‘ “ Ii | I'

Aims/Objectives e |

I I
(TETF]

The purpose of this study was to assess weekhly ;md snmal"_m' Table 2 shows that LH levels were significantly correlated with |
variation of hormones and other factors such as exercise, or zinc | both TT and FT, and that TT levels were significantly correlated '
supplements, on influencing FT and GH levels. | with FT levels i - . - |

Table 2 Corrslations among GH, L. FSH. fres testonterona
and totil teatosterons in |4 specimens from 3 men

.\
M ‘h d | (iH i LM . rsm 'u-ur testoalurnng -han toplontargne
ethodas |G 1 000 Hons .00 1 019858 0042
L 1000 0522 It 0af)es

F5H 1. 000 0247 0154

Aatnl testasininmne 1.000 T
Participants: s el e
We recruited 9 volunteers (4 men and 5 women, aged 20-59 R s ki i sl ot

years) who had no physical signs of disease and were not taking |

any medications.
- I

Methods: "|

A 5-mL blood sample was obtained at 5 pm once per week for a : . |
| | Table 3 shows seasonal changes in FT levels in 3 persons. FT

month from each participant to measure the levels of FT and GH. g S T

Luteinizing hormone (LH), follicle stimulating hormone (FSH), | | levels might be high in winter.

estradiol (E2), and progesterone (PG) were also measured to | Table 3. Seasonal changes in free

determine ovulatory stages. We also measured insulin-like growth | {astosterons (6valsiin < parsons |

factor-1 (IGF-1) to clarify the GH action. IGF-1 is a basic ‘ .

polypeptide. 75% of serum IGF-1 is secreted by the liver upon |'“'" i pexd '
| GH stimulation, so the amount of IGF-1 secretion reflects the total ‘ B v B2 1= |
| secretion of GH. IGF-1 also mediates the anabolic properties of ,c',.. - — '
| GH. \ iL‘,;" i +0.6 '1.-2.5 J
| Azinc supplement (15mg/day) was administered for 7 days. \ : —
| Muscle training was performed at 70% maximal strength as 2

follows: 1 set, 8 repetitions, with 2 different types of muscular Result 4

workouts for 3 sets total.

S Table 4 shows the effect of the zinc supplement intake on the
Statistics: hormone levels in men. Seven days intake of zinc supplement
The Pearson moment correlation coefficient was used to

; < . ) remarkably increased the levels of LH, TT and FT levels.
determine correlations among the quantitative variables.

Tabk4 Effectof znc suppement ntake on the homones kvek n aman

Ok

GH ng/m|  LHmU/m| FSHmU/ml T ng/ml| ET pg/m| Zn pg/dl
|before nitake 4.1 (100} 1.1.(100) 3.7 (100) 1.65 (100} 5 (100) 59 (100)
|7 days ntake 1.7 @1) 3 @273) 4.7 (127) 436 @64) 109 @18) 76(29)

Result 1

Fig.1 shows the weekly changes of hormone levels in female
participants. It is well known that some hormones, such as LH,
FSH, E2, and PG, have ovarian cycles. GH and FT levels also
showed weekly changes. At the pre-ovulatory and post-ovulatory
stages, the levels of T and GH increased respectively. Result 5

o0 @BC OO

ALk Lo |||l .=

Table 5 shows the effect of muscle training on GH and FT levels
over 1 year in male participants. After the first week FT levels
maximally increased and was maintained over a year.

Tabkb. Effects of musc ke tranng on the kvek of the hormones n aman

0%
L "'_ 2 e ltme 0 day 1 days 14 days 21 days 365 days
Table 1 shows that GH levels were sign:ﬁcantly correlated with \GH ng/m | 0.1(00) | 05600) | 01(00) | 0.1700) . 0.1(00)

[free T pg/m | 75 (100)  136(181) 116 (155) 106 (141) 115 (153)

FT levels and total testosterone (TT) levels were significantly
correlated with LH levels in women, suggesting that cyclic

secretion of LH may regulate release of these hormones. :
Conclusion

Table | Gorrelations smang GH, LI, FSH, autralial, progesisfons, fras tastostarona,
wnd mul instastaronn m 25 spocimons from & woman
TR T T | T S insiuiinrpun
1 oo 1 ared i
o 1008 O.0wes  BALEE T

| T

GH and T levels changed weekly, and FT levels have seasonal
variations. Zinc supplementation and exercise increased the
levels of T. In order to address pre-analytical problems, future
studies will more closely address variability in testing subjects.

L0
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Development of equation to calculate true
kalium levels in hemolyzed blood samples

Noritaka HANDAUV
Youki NAKAJIMAY

PD-33

Kesae HATAGUCHIY Emi YA SAKID
Wikt KANAIY Toshiyuk; ()j/i/\\;v/\/\'lx/\l\'

Care Centor

Background
Hemolysis inereases sorum kalium (K) levels,
Determination of K levels using non

100ratory, Kobe Umiversity Hospital

T e hl‘lnlll_\ zod blood :-4;1111|1|t‘:~' 1 recommended, but
tics, Kobe University Graduate Schaol of Medicing sometimes blood collection 1& difficult. Our
purpose 1s to develop a K-compensating

Materials and Methods equation to estimate the true K levels using

hemolyzed blood samples.

[Subjects])
The blood samples (n=1,095) were obtained from 407
infant patients at birth to 364 days excluding 18 patien

Materials
Heparinized blood samples from fifty patients

\~.'-!f~ “l"'”‘dl?dr‘f d".‘;\‘.l'ul' or L‘G'it'”n’ll"l'.afll‘_.i()i't

[r\.ﬂv.\.\:-.:rarm instrument ]

The HbF levels were measured based on high-performz
liquid chromatography using by ADAMS Alc HA-8180T
(ARKRAY,Inc)

were used.

K levels and hemolysis index were determined
using BM6050 (JEOL).

Hemolysis index is levels of hemolysis. It 1s

[‘Slud,f method]

The samples divided into 2 groups as follows: preterm

infants group (<37 weeks' GA, n=491) and term infants
group (237 weeks’ GA, n=604), We compared the HbF : {'lisl ill(‘l i\'(‘ \’i]llll‘ Uf HN] 5E l'i("""

ievels between 2 groups by days after birth (6 categorie / : ik
or days after conception (6 categories)

Methods
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Correlation between hemolysis index and increases in K lovels
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e [ Statistical analysis] 3
s beweer e e o | S W T Manufacture of the hemolysis reproduction
tho 4 Mann-Whitney U-test ,M"{ reagent.
ys after birth, or This study was approved by the ethics committee of Kob S W 1. Washed the heparinized blood with saline
e s 3 (0.9% NaCl) three times and diluted with
g ! i saline.
B) | W 2. Adjusted hemoglobin (Hb) levels to 2,500
2|0 mg/dL.
| W 3. Hemolyzed by freezing at -30 o
" B 4. This solution was referred to as the
: 1 hemolysis reproduction reagent.
1. Development of K-compensating equation.
' it 1. Mixed hemolysis reproduction reagent with
. =13 saline and pooled serum.
G b ik i 1 [l 2 Adjusted Hb levels to 0, 100, 200, 300, 400
: fable 2. The comparison of HbF in days after conception S8 and 500 mg/dL (tablel).
Wil 3. Determined K levels and hemolysis index.
i Table 1. Mix rate of hemolysis reproduction reagent, saline and
'1 pooled serum
I5 of preterm infants group were higher than those of term infants grofll SRl Hb levels (mg/dL) 0 100 200 300 400 500
J‘zfllur (rr:;rrslrl;flf 'r«‘ru:)”‘ :.rfr-;,rl-h.!tl,-=t]|;,ru.lll-,f significant different from ::I: i‘;‘:{‘}‘i“;“{i}‘:lj’l’"“d“‘-‘“"’“ g 0 50 - i =0

30 20 10 10

tion of HbF was matched I'-"""'-"f’r""!FJ”""””'”I‘f“'l"l!'l!H'|-1I'|f'.]flrr‘nji)‘_gr- J "| Sltne (p[ ) 50 A0)
B). In days after conception. the medians of HbF e vels between 2 g | e A v : 40
i .  between 2 grol . ; i . .
inder @ month, p<0.0001), while those were closely matched in the 'I'i Pooled serum (pl) 200 200 200 200 200 200
IIl. Verification test of the accuracy of the
equation.

i HbF lowve)

preterm infants wers higher than those of term infant |

1. Serum samples from forty patients whose
blood was collected twice because the first

regulated with days after conception rather than d

il
F Hb switching and may help to establish ag ! sample was hemolyzed were used to verify
i the accuracy of the equation.
| 2. Compare K levels of non-hemolyzed samples
1 with compensated K levels of hemolyzed
i I:. samples.
'Jﬂ Results il
Lt 1. Correlation between hemolysis index and
| W Hb levels.
| We observed good correlation between
hemolysis index (x) and Hb levels (y):
y = 39.487x - 1.6325, r=0.99 .
9 (Correlation between hemolysis index and
. increases in K levels.

Correlation between hemolysis index (x) and

increases in K levels (y) is shown as equation
11y = 0.126x + 0.0027 (Fig. 1).

3. Correlation between hemolysis index

and increase rate of K levels.
Correlation between hemolysis
increase rate (y) is shown as equation P
y q 29x% + 0.0767 (Fig. 2).

index (x) and
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3 | A A gt at

© 20 | I‘W A |

¢ 10 o gl y = 3.6232x + 0.0767

5 R? = 0.97 r=0.98

£ 0 & |
0 5 10 15

Hemolysis index
Fig. 2.

Correlation between hemolysis index and increase rate of K levels.

4. Development of K-compensating equations.
We developed two compensating equations.
Equation 3: y = A - (0.125x + 0.0027)
Equation 4:
y =A x 100/ (100 + (3.623x + 0.0767))
* Hemolysis index (x), Compensated K levels (y),

K levels of hemolyzed samples (A).
Equation 3 was developed using equation 1.
Equation 4 was developed using equation 2.

5. Verification test of the accuracy of the
equation.

Detailed results are shown in table 2.

Using equation 3, the differences in K levels
of non-hemolyzed samples and compensated
K levels of hemolyzed samples are shown as
0.60 = 0.44 mEq/L.

Using equation 4, these differences are
shown as 0.34 = 0.36 mEq/L.

Table 2. Differences in K levels of non-hemolyzed samples and
compemnsated K levels of hemolyzed samples

Equation4d
n 40 Max 1.72 n 40 Max 1.10
0.34 Min -0.30

0.36 Median 0.23

Equation 3

Mean 0.60 Min -0.19 Mean
SD 0.44 Median 0.49 SD

Discussion

We found a correlation between the hemolysis
‘ndex and increases in K levels. Using
equation 3, compensated K levels of
hemolyzed samples are not useful bec
differences are large. Using equation 4, .
differences are smaller than using equation 3.
ful to estimate of true K

.r that the one of the factor

ause

Equation 4 1s use

levels. We conside
of the differences 18 release of K from

muscles and cells.

Conclusion
We developed K-comp
A X 100/ (100 + (3

ensating equation:
323x + 0.0767)).
y :

[f we use this equation, we €
o the true K levels in

an compensate K

lovels and estimal
qamples
We wish this study contribute it
ection of blood apmples because firs
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Influence of red blood cells in the
pseudo-hyperkalemia

Involvements of kinds of blood collecting tubes, the number of red blood cells

Hiroshi Fujita
Miyoko Kato

Mutsuko Hosoya

Hiroe Oriuchi Yoshio Sato

® 1okyo Metropolitan  Bokutoh Hospital

ADSTIa(
[Introduction) Pseudo hyperkalemia can occur in patients
with thrombocytosis or leukoc ytosis, We performed a
study to determine the mechanisms by which red blood
cells cause pseudo-hyperkalemia

[Method] We first compared the differences in serum
and plasma potassium in patients with myeloproliferative
neoplasms (MPN) and non-hematological disease (NHD),
Next, we prepared samples with various hematocrits using
phlebotomized blood. Samples in various venipuncture
tubes were measured by using the full volume of blood
and 1 mL of blood.

[Results] Results: Serum potassium, average plasma
potassium (K), and serum potassium - plasma potassium
(AK) values were 4,77 mmol/L, 4.04 mmol/L, and 0.73
mmol/L in polycythemia vera: 5.59 mmol/L, 4.37 mmol/L,
and 1.21 mmol/L in essential thrombocytosis: and 4.09
mmol/L, 3.83 mmol/L, and 0.26 mmol/L in NHD patients,
respectively. In experiments using samples of
phlebotomized blood, hemolysis in 1 mL of blood was
greater than that in the full volume of blood. Potassium
levels increased in a hematocrit-dependent manner from
50%-70%.

[Conclusions)Serum potassium increases depending on
' the number of red blood cells. We also examined the
differences according to venipuncture tube and blood
sample volume, and found that the type of tube and
sample volume could also affect the results.

Tablel. Serum K, plasma K and AK in the p

atients with MPD and NHD.

| PV (n=7) ET (n=6) | NHD (n=76)
serum plasma AK |[serum plasma AK |[serum plasma AK

(|minl 42 38 03 |42 37 02 | 28 26 0.0
max, 5.7 46 14 | 74 A8 3.0 | 520 b5a 0.6
Lave | 4.78 4.04 073 | 559 437 121 | 4.09 3.83 (mod)

5 MPN ), NHD
6 20 "
_. RBG{1074/ 1 L)
‘ 1 W 60D«
1
: . SO0 ~600
10
| : 400~450
] . I ™ 500~400 ‘
mlnn
| o | ; = N . [ w
2 21 105 05 04 03 o0z o 1 0 32 241 105 05 04 03 o3 01 0
AK{mol/L) AK{mmaol/L)
| in) (n)
4 MPN 25 NHD
| : 20 = WBSHI0®a, u L)
L I s L AT
15
1 1015
. 10 7<10
I I : & i
i L] H -
8 L=
1 V0K 0N na 04 02 (45 | o ) 41 10505 04 03 03 a1 4]

AK I/
| AMimmolfL) ifilh )

| PLT

! MPN " NHD

PLYO0 & g1

" . ® 100

10

: B0

| . . — -
ANt/ AN{ sl AL |

Figured The relationship of each blood cell count and AK in the patients
with MPN and NHD

*In patients with MPN, RBC cone entration was not as
potassium in NMD is not only PLT and WH(

Introduction

with thrombocytosis or leukoc ytosis, because potassium is
released from platelets and white blood cells (WBCs)
| during clotting in the venipuncture tube (VT),
Fhus, in patients
plasma potassium level should be measured.
| | In addition, we rec ently reported the occurrence of
| | pseudo-hyperkalemia in Japanese polycythemia vera (PV)

| | patients. We examined the effects of red blood cells (RBCs)

- on pseudo-hyperkalemia with regard to hemolysis caused
by blood sampling technique.

[Clinical settings] Serum and plasma potassium were

| | measured in patients with myeloproliferative neoplasms
' (MPN, N=23) or non-hematological disease (NHD, N=76) in
| our hospital from 2013 to 2015.

" [Method]

sociated with increased serum potassium levels
» - 3 .
there is a possibility to increase depending on the number of RB(

| 1. We compared the differences of serum, plasma
potassium (AK=serum potassium- plasma potassium)

| between the MPN and NHD.

‘ 2. We examined the relationship of the numbers of red
blood cell (RBC) and white blood cell (WBC), platelet (PLT),

‘the serum potassium level in the blood with high
hematocrit and the AK.

3. We prepared samples with various hematocrits using
phlebotomized blood

(Fig.1).

‘Il
~

Divided into
RBC, plasma,

buffy coat.
3000rpm B 1 |
10min ‘ |

figurel. Procedure of adjusting the various hematocrit.

1
Shizuka Hasegawa

with thrombocytosis and leukocytosis, the

B =

Full volume samples and 1 mL
samples of blood were placed in
a variety of venipuncture tubes i

| (Fig.2). The VT top was removed Blood Clotting Strjng ol o
to release the vacuum. Blood et | type

| was dispensed with a dropper. nepgfi%se! SARECL) i
Potassium and lactate Amount (mi) ]iok ,Msu‘im,, :;_UM,

dehydrogenase (LDH) in figure2. venipuncture tube.

simulated blood were also measured.

Table2. Effects of VT on the potassium level in the blood with various of
hematocrit.(30~70%) Arrow showed % of control. ®
r A B
min max ave min max d
FULL | 30% | 100 108 o2 | 100 103 —
volume _40% [ 101118105 | 100 106
S50% | 102 128 108 | 102 112
60% | 106 146 108 121
70N [ 110 131 107 121
[ A B
min max ave mn max ave mimn mas ave
30% a9 110 104 100 103 101 100 104 101
imt 40% (102 119 108 [ 102 108 104 | 100 108 103
5O% | 108 129 103 117 108 | 102 118 | 108
60% | 110 146 105 126 105 125 .
0% | 113 138 11 135 My 128
Table3. Effects of VT on the LDH level in the blood with various of
| hematocrit. (30~ 70%) 43
A .f (i . ¢
l min max Ave (AL max ave nin mnax ave
aos | 00 103 101 100 102 101 00 102 100
FULL 0% 101 1on 104 102 106 104 101 o8 102
volume 50% 106 ] 104 [T 1"a or
BON 15 140 112 108 188
1% 142 1RR 125 1a 10
A 0
ALl E] e e mas Ave s Ave
1mi s 1ne i g0 103 1 103 e e
CTAY 1na | R8 1o e 108 e
Y 130 po% 1e 147 14 184
B |'=;.p e \7n I 154 tm
"o 1] vas |58 £ 154 FRR

However, Serum

" The concentration of serum potassium and LDH rose in a hematocrit dependent manner. In particular, serum
Potassium levels were sighificantly higher in blood with high hematocrit (250%).

* The difference betwee
differences in separating gel and acceler

hematocrit, cautious interpre

- » to the
L serum and plasma potassium levels was dependent on the type of VT; this might be due tc
. : " - *nt on
ant contained in each type of VT, Since the difference was dependent
- s
tation is required in rea tive or secondary polycythemia, as well as in PV
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Influence of In Vitro Hemolysis on 80
Different Laboratory Tests
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lakavuki Yamamoto!, Ftseu Suzuki! Yasushi Kawakami®

| Teukuba Medical Laboratory of Fducation and Research Taukuba L aboratory LLE,

2 Department of Laboratory Medicine, Faculty of Medicine, University of Taukuba, Taukuba, Japan

1 Divigion of Laboratory, Untveraity of Taukuba Hospital, Tsukuba

Introduction

Iy vitro hemolysis (s probably the most common pre-analytic problam in laboratory
medicine it influences many labotatory tests in many ways The purpose of this
study was o assess the quantitative effects of hemolysis on 80 routine different
laboratory tests Hospital laboratories often use basic techniques of immunology
and biochemistiy to automatically analyze olinical samples from patients, Although
(hese tests have been developed and iImpraved o perform rapid and sensitive
assavs hemolvsis has been a common (ssue for laboratory test accuracy. Most
causes of in vitro hemolvsis are related o specimen collections, difficult collections,
unsecure line connections, as well as improper tube mixing, due to the effects of
the mechanical processing of blood

Hemolysis s qualitatively evaluated by a laboratory autoanalyzer measuring the
free plasma hemoglobin concentration. In many cases L is difficult to recollect the
samples, since hemolysis (s found after analysis of the samples
In this study, we assessed the quantitative effects of in vitro hemolysis on 80
biochemical and immunochemical tests

In vitro hemolysis frequency

We counted hemolysis samples obtained in Tsukuba University Hospital for 3
months (from January 1th to March 31th, 2015). The hemolysis was calculated and
classified automatically into 5 degrees of hemolysis, none, 1+, 2+, 3+, 4+, based on
Hb absarption

Hemolysed samples

Hemolysed samples were prepared as follows: 450 pl serum or plasma mixed with
50 pl of concentrated hemolysate to give hemoglobin concentrations of 90 to 1400
mg/dL. Hemolysate was obtained by subjecting a plasma red blood cell pellet to
one freezing-thawing cycle. The degree of hemolysis was quantified by measuring
the hemoglobin absorbance. Hemolysis values were expressed in g/L of
hemoglobin and referred to the hemoglobin concentrations. Then, 80 different
laboratory tests were determined with Hitachi 7700 for biochemical tests and with
AlA 2000, Cobas 6000, and Lumipulus G1200 for other tests.

In vitro hemolysis frequency

We counted hemolysis samples obtained in Tsukuba University Hospital for 3
months (from January 1st to March 31st, 2015). As shown in Table 1, hemolysis
oceurred in 8.6% of all the specimens, 6.2% of outpatients and 12.4% of inpatients.
The frequency was high in the pediatric and emergency departments. The
frequency was high in ages under 16 years or over 90 years.

Table. 1 Hemolysis insidents at Tsukuba University Hospital from Jan 1th to March 31th 201
hemolysis mean Hb g/dl.  numbers percent % parsan average times
no hemaolysis 43961 91 4 27030

hemolysis level 018 3829 82 2218 172

level 2 036 152 0.32 126 1.21

lewve| 3 0.54 15 003 14 1.07

leval 4 0.72 11 0.02 ) 1.22

total 48068 100 28457

|
GQuantitative effects on the laboratory tests

¥

| Among the 80 laboratory tests we examined, exactly 11 test levels increased and
7 teslt levels decreased due to hemolysis as described below, Levels of K, IP, AST,
LD, TTT and ZTT increased proportionally; levels of Fe and HA increased
exponentially; increase of LIP levels declined at a higher level of hemolysis
Table 2A summarizes the serum electrolyte values. Among 9 electrolytes tests,
potassium and iron were extremely increased by hemolysis as previously well
reported. Inorganic phosphate also moderately increased. The increases of K and
IP were additive and proportional, whereas the increase of Fe was synergetic and
exponential. The estimated increases of K and IP against 0.1 g Hb were 0.248
mEq/L and 0.117 mEg/L respectively,

| On the other hand, sodium and chloride were slighlly decreased by hemolysis at
Hb 540 mg/dl. (3+), seaming to show the volume dilution effect of hemolysis on
thase alectrolytes

Bioehom) :
fable 2B summarizes the serum biochemical substance values, Among 27 tests,
the levels of aspertate aminotransferase, lactate dehydrogenase, hyaluronic acid
and TTT ware extramaly increased by hemolysis. Lipase, TBA, and ZTT levals
ware also modarataly increasad. On the other hand, total bilirubin, glycoalbumin
and 1,5A6G levels were daecreased by hemolysis

Thae increases in ASE, LD, TTT, ZTT and hyaluronic acid levels ware additive and
proportional, whareas the increase of LIF declined al a higher level of hemolysis
The estimated increases of ASP, LD, TTT, ZTT, and hyaluronic acid against 0.1
mg Hb weare 5 9 1W/L, B1.8 WL, 0,16 L, 0.24 U and 8 BB ng/mL raspectivaly

Table 2C summarizes the sarum immunochemical substance values Among 12
lasts, no conalituant level was changead by hamolyais

lapan

Table 200 sumitiatizes tha serum umor markers and Troponin T valles. Among 16
toste, neuronspoaific enclase, NSE axtramaly ine rensed by hemaolysis, On the
athethands, Troponin T value was decreasad by hemolysis

Table 2E summarizes the endaarine tasts values, Among 17 lests, ACTH, IRl and
BNE levals were remarkably dacreased by hamaolysis

Table 2A 1 1Y ! hemilyal AR | " Ll AN
img ) [\] nan nie r [ ]} 1 ah (A1} [N }} 0
Na | v miion 140 aien) 141 1R} 18 A(0%) 13001) 190 4811 128 400} 128 AL00) 122 1185} (FALCLY]
K | AR UIRL ) I annm A (L] ENL R ] Aol S H4) sapian L
Wi (RAR ST (UL RN 108 894 100 a(eal VoY i) o aien) LI LTI LI ILES) L RLLRR]
Ca Biaen) 1 einn) TR0 NI [LILLY) 1 105} TAIEIY LI KA LLILEE) ! oR(R))
» | sastien) | amatiea)  aamirar)  asaCion)  XURCLIED  AROOIND O Am)IW) Al A0 e
My [RIRLL) RIRL ) LI L IRLEEY) 1o (T TRT TS [T IRIEY] (R LIRELY | KiLIo8) | B3(10K) 1M1
Fa | APAUIOR)  ARMIOA BB TCIERY  BPACIZEY MWD WACIG0)  (ORALRZE) | LPD(ESE)  NRNMCRIZ) | 1ARRCEON)
L 700 100} 208 8L100) P18 L1023} 218 1103) 124 1L107) 123 50011) 270 B 100) 72 i) 131 110 rh I NANEN]
EN B100100) | WA (I06)  RA1(100) | B3 8(100) K230 00 5(4) [FRICH] LT &172008) §2.5008)
Jable M1 [ flecis of hemalysin on biochemical tast
i g L) ] 009 01 [ ] 08 048 054 061 0 an
TUAST | Wiioe) f{im i FERTT] Yy a1 i) as(az4) LT wies |
ALl 16(100) 15(84) 15004) 15{14) 15(84) 18{100) 14(04) (8(100)  |8{100) 1 1(106)
1 | wsrine)  maiam 08108 eaizar) | aabiaeo)  AETOINM) . sme(derl  eniam LT T
ALP 7220100} 214088) 208(84) J08(04) 206(91) 104(87) 203(81) 180(80) 202(81) 200(80)
G 140100} 18(101) 15(101) 15(101) 15(101) 150101) 1) w0z 12(87) 14(100)
AMY BB 100) [11E1]] B8(100) Eel100) R 100) B B8L90) LLIEEN) LLIEE)] Bo{0y)
L 120100 Mios) i winn i LEIRE I Arin) 430134) Az Asnan) |
(W si(100) wal103) [ F( 1] Bi(100) CHIE LY B8(108) miarn wa{102) L1 84(102)
GHE 203(100) 701(98) 03100} 03 100) J08{102) 214(105) 2000101} 201(102) 218(108) 2en
LAP s10100) 51(100) 51(100) 510100) 53(104) ATiezl (a6} LLIEL)] S0(a8) 49(08)
P | nra(100) 562(00) 5 63(08) 5 69(89) 5 18101) | 5.81(103) 590107) 5 ue(102) 590100) s103) |
Alh 3241000 37180} 3.2{09) 1.18(e8) 3.23(100) 1310102) 313(102) 13102) 1370107} 3m102) |
UA 44i0100)  430(100) 432(80) 431(08) 4 34(88) CELIE R 4,38(89) 42(9%) 42081 421(9%)
CRE | Dasi(I00)  ouzi(el) DRES(B4) | ONIT(8Z) | DRRI(9Y) OHOI(4)  ONTA(82) our(et) 0 B55(80) 0EZ8(8T) |
UN I 16 501001 1870181} 16 8(102) 18 90107} 16 8{102) 16 5(100) 16.80102) |5 8101} 18 7(101) 1680102
T8Il | 02100 0.78(08) LIE(LEY) 0.25(78) 076(81) 0.25(78) 021n4) 02184} 02888} 0.78(88}
TG | #53{100) CTRIERD 83 .4(98) B2 306) #5 1(100) 85{100) B4 A(09) 13 8{101) 04.2(99) a5 9(101)
TCHO 143 8(100) 141 B(9%) 141 8(59) 140 2(88) a4 8(101) 147 298] 143 1100} 141 3(88) 138 (87} 142 8(89)
HO| 40.2(100) 10.6(99) 39 4(98) 19 2(88) 39 4(98) 38 6(36) 38.1(82) 38 5(86) 38.6(96) e
PL 157 2(100) 156801000  158.7(101) | 15710100} 157201000 | 155.2(99) 155(99) 154 3(98) 135 8(99) 158(101)
LDL 86 9(100) 85 A{88) 6 4{99) A4.5(98) §5 9(99) 6 2{90) B6(09) 4 5(87) 83 8(36) B4 4(87)
TBA 1 41(100) 318(83) A(pe) 43(10%) 4115} 550134) 50(144) S40130) £3(154) v |
GLU 14(100) 15(101) 15(101) 15(101) 15(101) 14(100) 15(101) 15(101) 15{101) 16(103)
| GA | 0 511{100} 0 55{88) 0521(81) 0 508(89) 0.458{80) DABI(E) 0 431(75) 0.404(71) 0.375(66) D3sz(E7)
1 SAG 12 64(100) 12.12(98)  11.51(81) 11.47(80} 10 81(88) 10,2(81) 10 1(#0) 9 6(76) B5(75) 5{_‘!51 |
| T 0a20i00)  o4m(150)  ose(181)  DIS(23) | OBI(2E4)  108{(328)  TI2(30%)  13M4lM) 1 5(487)  105(518) |
ZTT 743100)  2520004) _ 283(116)  3180130) | 320(135)  345(142) 3 710183) 3 N0188) 4010108 40s(181) |
L HA 4801000 AB(104)  S70124)  ES041)  7i(154)  m{178)  Sa(204)  ea(z04)  106(230) ~ 112(243) |
_Table.2C Effects of hemolysis on immunochemical assays
| Hblmg/dl) | 0 | 'oos | o8 | 021 | 038 B45 | os | o€y | o712  om |
IgG | §748{100) 661 B(53) 660 (98] 662 1(98) 660 2(98) §72.9(100) | 674.3(100) E729(100) 678(100) E79.8(101)
IgA | 2182(100) | 214.1(98) | 2143(38)  2178(100) 2178(100)  2148(38) | 2154(38)  217.3(100) | 2158(88) | 2172(100)
gM 853(100) | 859(100) B3 4(88) B4.6(39)  B890102) 82 5(87) 19.1{83) B2 3{88) 19(83) 19.4(93)
CHS50 26.5(100) 74 B(88) 28(102) 24.3(85) 29 7(104) | 30.4(107) 232(81) 21.1(97) 293(103) 29(102)
c3 L 1I03(100) | 111.3(100) | 108:1(97) | 110.4(98) | 109.5(88) = 107.2(96) | 109 1(98) 108 4(37) 108 6(98) 109.6(98)
c4 | 74.5(100) 25(102) 245(100) | 24.7(101) 24 4(100) 23 6(08) 24.3(89) 23.9(98) 24,1(98) 23.8(87)
CRP | 0.345(100)  0331(96) @ ©0.334(37) = 0326(34) = 0326(34) 0.32(93) 0317(82) 0.32(83) 0.321(93) 0.32(87)
AS0 | 729(100) 20,6(30) 21.8(85) 21.4(92) 23.5(103) 227(98) 24.7{108) 2650116} | 25.1(110) | 25.4(115)
RF | 206(100)  30.7(104) 25.3(39) 315(106) | 304(103) = 315(108) | 306(103) = 312(108) 29 4(89) 26.4(88)
B2mG 1.4(100) 1.5(107) 1.5(107) 1.4{100) 1.4(100) 1.5(107) 15(107) 16(114) 1.5(107) 1.6(174)
_MMP-3 | 788(100) | 7AN8S) | Ti8(91) 74 7(85)  E8(AD) 15.2(96) | 808(102)  814(103) | 78.9(100) = 734(83)
_Table.2D0 Effects of hemolysis on lumor marker assays KL -6 and troponin | pn = )
| Holmg/at) O 028 | 042 & | B S— N A 0B84 | o098 | 112 | 128 14
AFP | 281(100) | 289(103) 2.79(38) 267(95) 2 66(35) 2 55(81) 7.64{34) 248(88) | 26(83) 25191) |
GEA | 11.89(100) | 1138{38) | 11854(100)  1163(98) | 11980101)  1134(95)  1171(88) | 1154(s7)  11820208) 11370101} |
CA18-9 | 108(100) 108 2(33) 106.5(98) 108(539) 108.5(100) | 108.7(100) 108.3(100) 108.70100) 108.(100)  111.0{102) .
CAIZ5 | 5574(100) 5604(101)  5553(100) 5582(100) 54.4(88)  5554(100)  S4.44(98)  564(101) = 5588(100) 5567(100] |
CATZ-4 15(100) 3520101 3.5(100) 1570102) | 3s10100)  3s2(101)  355(101)  352(101) | 357(102) | 3s52(101) |
CAIS-3 | 7150100) 1.2(98) 1.5(100) 150100} 1.5(100) 1.5(100) 1.3(87) 1.6{101) 1.4{89) 15(100) |
FER | 57.7(100) 57.2(88) 58{105) 58.4(103] 61108} 58 6{102) 59 §{103} 61(108) 60.9(106) | 604(105) |
| HCG 0.8(100) 0.8(100) 0.5(100] 0.8(85) 0 A(38) 0 8(83) 0.8(38) 0 8{100) 0.8(85) 68(100) |
| HCG(+£) | D6as5(100)  0.68(99) 067(98} 0.684{100) 0639(83) 0:643{54) 0.638(93) 0562(87)  0702(102)  0645(84)
PSA | 0659(100) 0.655(88)  0657(100)  0653(39)  0.657(100) 0E56(100) 0643(38) | 0.658(89)  0.651(99) 0.664(101) |
I MSE £5(100) 0 BI0458) | S424(834)  7738(1180) 89 42(1530) 121.4(1968) 143.1(2211) 162 7(2503)  186.8(2871) 208203170
CYFRA | 2(100) 1.89(100) 2010101) 2010101} 2020101} 1.98(100) 2.04(102) 2o1(101) 20100) 2.04(102)
| 5CG | 14028(100) 1 3726(88) | 1.3E67(87)  14761(105)  13833(99) 1.4281(102) 1506(107) @ 14255(102) | 1.4988(107) 14703{105)
| THT | @113(100) - ©.101(88) 0.093(82) Doak(18) 0.084(74) 0.081(12) oore(1o) 0077(68) | 0DO76(8T) 0.075({66)
Ki-6 | 130{100)  131(101) | 137(105) 132(102) | 128{98) 130{100} 127(98) 1300100) = 130(100)  130{100}
_Table.2E Fffects of h !
| Hblmg/dl) § L u38 | Usr | O 01 084 L3 ; TR BINR SS (E i~ . S S . U
GH | 141(100) 137087 1.33(34) 13187 1.39(89) 1.4(39) 1.4(89) 1.41(100) 1.4(99) 1.35(86)
LH | 1580100 15,7(98) 16.1(101) 15.8(99) 15 7(59) 15 7(88)  1&1(101) 15 8(99) 15 4(87) 1610181}
FSH 5371000 53.8{(100) 53.1(99) | s4a(101) | 54.8(102) 535(57) 539(100) 55(102) 53 9(100) 52 7(88)
| PRI 13(100) 12 9(99) 12 6(97) 12.1(98) 12 §(98) 12 8(98) 12 1(98) 12 8(98) 12 8(98) 12 3(85)
| AGTH #6100} B.96(R1) 529(62) 40140 1.23(38) 257(30) 188(23) 1.8(21) 1.36(18) 1.18{14)
| TSH 16(100) 160100 1.59(89) 1.56(98) | 56(98) 157(98) 1.57(88) 1.55(87) 1.56{98) 1.53(88)
F13 256(100)  266(104) 2.42(85) 27301070 261(102) | 267(104) = 2.66(104) | 254(103) | 266(104) 2 56(100)
FT4 | 122(100) 1.21(89} 1.28(103) 1.22(100) 1,24(102) 121(88) 1.24(102) 1.22(100) 1.26(103) 1.25{102)
Te | 1058(100) | 10A46(99) | 1037(98)  1036(38)  10.25(87)  10.16{98) 8 85(54) 10.23(87)  10.18(86) 991(84)
TgAb | 1605(100)  1569(58)  1588{88) | 1587(38)  1567(08) 182(101),  150.8{98) | 159.4(98)  155.9(s0) _ 160.5(100)
TPOAS 35 8{100) 16{100) 35 5(09) 16(100) 34 3(86) 34 3(96) 15 §(99) 36 1(101) 35 7(88) 34 (87}
PCT 055(100)  0515(84) | 0514(93) | 0521(9%) 051{93) 0 46(89) 0487(89) | OABA(BR) | 048B(ES)  0452(87)
GORT a6(100) 8510100 9.47(98) 8.3387) 9.34(87) 9.54(98) 9§ 57(96) 8.69(101) 83380) 952(89)
1] 17 3(100) 14 3(83) 11 5{88) 9.3(54) 28(57) B 3(48) 1.6(44) £9(40) LRIk 6.2(38)
CPR | 25(100) 2 (100} 2 5(100) 2 5(100) 2 5(100) 2 5(100) 2 5(100) 2 5(100) 2 5(100) 7 4(38)
BNP. | 18082(100) 168.07(89)  15748(83) (4B IA(T7) | 13570(T1) | 126.1(66)  12087(64)  11301(60)  104.94(55) 102 BE(54)
Pro-BNP 1514100} 1524101} 1488(p8) 1481(98) 1481(88) 1504{0%) 1505(89) 1485(98) 1482(98) 1507(%9)

| Hemolysis is common in blood specimens: in this study 8.6% of all specimens

| yielded hemolysis, Even though the frequency of hemolysis is highly variable
among institutions, our data seems much higher than other reports, suggesting
that criteria for hemolysis vary,
Wae examined in vitro hemolysis's quantitative effect on 80 laboratory tests that are
routinely done In the laboratory. At level 2 hemolysis, 11 test levels were increased
and 7 test levels were decreased by hemolysis
First, hemolysis can falsely increase blood constituents, such as K, AST, LD, Fe,
and NSE, by cellular release because of their high content in red blood
cells. Sacond, Hb released by hemolysis can falsely increase colorimetric resulls
for substances such as TTT, ZTT and hyarulonic acld measured by turbidity and
falsely decrease by inhibiting biochemical reactions substances such as TBIL, GA
1.5AG, TNT and MMP3. Third, protease released by hemolysis has effects on
endocrine tests such as BNP. ACTH and IRLI a rellable correction factor existed
for hemolyzed specimens, we could provide accurate test results
Begause hemolysis inlluences many laboratory lests in many ways, we should
know the extent of the influence of hemolysis and report the test results with more
proper comments about hemaolysis
Maore reports like ours may eventually contribule to avolding misdiagnosis by
reducing the hemolysis rate, by instigating more precise and detalled test results
antl by raising awaraness of the extensive influence of In vitro hemolysis
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Introduction

We have observed that the results of 7 items out of 31 are affected if unpurified municipal water is used to
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[ Operating temperature of i-STAI 1 is recommended between 16

and 30 degrees Celsius, and thus it seems to be difficult to use this ]

pquipment under severe environment in the field of tropical of \
cold area in the wor Id as well as severe seasons in Japan. |
We have already repot ted some device keeping the optimum |
measurement environment for working i-STAT1 analyzer

elsewhere. Then we compared laboratory data acquired by | STAT] \

analyzer kept under three different measurement environments.

Three i-STAT1 analyzers introduced for a disaster and/or |
emergency in our hospital were used. Each analyzer was put in the
1) air-conditioning room, 2) the inside of the polystyrene foam box
containing warm or cold agents, 3) or the outside of the building
\ (Figure 1). To examine the influence of measurement
environment, clinical laboratory data of the same sample were
acquired monthly from each machine. We selected CG8
cartridge which is mainly used to analyze blood gas, electrolyte
and glucose in blood samples, because these items were thought
to be important for medical treatment in the disaster situation.
Blood samples were collected from authors and volunteers.
| The test items, blood gas and electrolyte, were simultaneously |

routine work in our laboratory, except for glucose being analyzed
| by GA-08 (A&T, Japan). The acquired data by the different
' analyzers were also compared.

2) 3)

Outside of the building A 4

< B
vQ.

Air-conditioning
room

.

) 5 polystyrene g 3 “warm or cold
: foambox i agents : J
e e ________,./
The figure 1 shows that the changes of temperature )
and humidity of the air-conditioning room and the |

outside of the building, from January to July in Japan. |

Fig.1 The changes of temperature and humidity
from January to July in 2016
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The ratios of data by i-STAT1 O srresponding data by
| Rapidlab1265 o GA-O8 were oxamined to clarify the
validity of device using polystyrene fonm box containing
l wirm or cold agents
\ The results of the air canditioning room, the inside of the
polystyrene foam box containing warm or cold agents,
or the outside of the bullding and were shown in Figd,

Figd and Figa, respet tively

at disaster using the i-STAT1 portable

point-of-care analyzer

. Second report: measurement in the field -
Koyo Shiral', € hitoshi Sato’, Kosuke Amano', Kazuhiro Hayashi', Akira Ishih?, m
2

| analyzed by Rapidlab 1265 (Siemens, Germany) which is used as \

inatiey of medical tconnology

Osamu yamada', Mitsuhiro Horl!

veakl city Hospital

tou University S hool ol Moedicine

Fig. 2 The ratios of data By I-STAT1 to éﬁruspondlﬁg data by
Rapldlab1265 or GA-08, "
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Fig. 3 The ratios of data by i-STAT1 to corresponding data by
Rapidlab1265 or GA-08,
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Fig. 4 The ratios of data by i-STAT1 to corresponding data by
Rapidlab1265 or GA-08,

pH pco2 po2 Na K iCa Glu
(mmHg) {mmHg) (mmal/L) (mmol/L) {mmol/fL) (mg/dL)

This study revealed that there were little difference
| between measurement methods in blood gas except for
| pO3, electrolyte and glucose. This study follows our
| previous report in the 32nd World Congress of

| change of the humidity did not influence the results of
| measurement in the air-conditioning roem,

The polystyrene foam box« ontaining warm 0Ol cold
agents which is our otiginal idea and adjusts
environmental temperature might be useful in the field
We thus suggest that POCT equipment inside of device
could obtain reliable results of measurement under
the disaster,
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. — = (Picture 1), and the working in the squall in JMTDR Philippine o 6400
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' Introduction

Purpose

Results

poster

(M Difference from target valye is
W) The linearity of up to 30075 UL in ALP
204 2 mmol L in Na were confirmad
(4} Hemolveis hamoglobin affords positive error in 11, AST, LD and IP and negative arror in |

Eren biliubin affords poritive arror in CKMB. Chyle and asaorbi acid afford no effects on
(8) Correlation coefficient (r) betwesn contrastive reagents is 0.010-0.899
(@) LoQ is 55 U L in AST, 36 U/L in ALT, 0.7 g/L in ALB, 048 mg/L in GRE. 3.5 me/L In GLU, and 13.7 mg/L in BUN

Thus, cobasB000 may reduce
From the results of this studies, we evaluate cobas8000 is useful for routine examination.

(1) CoefMiciont of vartanee (CV) ol within rin f

307-2.80%
1A00 UL i AST, 1,286 U/L In ALT, 127g/L In Al B 13088 me/L in GRE, 11,800 mg/l
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@ High levels control ser
@ Low |avels control ser

® Pooled sera.
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Wa confirm good batwsen-run repeatability.

Fig 3 Corralotion with contrastive reagents
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Evaluation of Immunobiochemical
Hybrid=type Automatic Analyzer cobasB8000
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Discussion and conclusion

Basic performance of cobasB000 and correlation with the contrastive reagents (s sati

hemoglobin and free bilirubin affect more than 10% error to some of the itams

concantrations of sample. Bacause of using low goncentrations sample, the ratio of errors is large. All of the detailed data
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GLU

Linearity of four items (ALP, CRE, Na and GLU) ‘
are shown. We confirm better linsarity than values
written on the reagent instructions.

eobas8000
mpdL

() With probe cleaning system, oarry-over (s absent

oo T gray dotied e

We obhtain the apportunity to svaluate the basic perfarmanos of vole
and slectrochamiluminesosioe tashiology mansuring uni
I addithon, we evaluate carryover using high-laval HEBrAR namples to massure

o evaluate the basio performance of cabasBO00 and confirm wii

Probe cleaning system is considered to prevent carry-over so we can mea
reporting time by selecting shortest measure time of Immune and biochemistry items and added meas

Basic performance of cobas8000 ‘
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[", ; ‘are shown. We confirm good carrelations versus LABOSPECTO8 and GAOS.
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sure immune and biochemistry items at the same time.

Effect of carry—over

Sample probe of ¢702 can be parmanently with cleaning s

If cleaning of sample probe is inadequate, carry-over may oco

prabe by high concentrat

swaluate probe cleaning

o (MBsAg). These sample’
wri below, We ¢

and Water (2

) in 6702

probe cleaning

3): Alkaline solution and alkaline solution

. Sample of HBsAg >10,000.1U/mL

D Sample of HBsAg negative

> K

»

1 Keluke r'-lrh’ilW”l

1Y

in GLL and

v
F 3

10,000 1U/mL

r from high

Water and alkaline solution

sfactory. But, in study of effects of interfering substances, hemolysis
(Fig.4). Although the cause s unknown, we conslder these srrors due to
is shown in the lower right of this

ure of immune items

- through sample

11D

Measuring some biochemical items
10 times in samples with HBsAg
concentrations 10,000 1U/mL in c702.
Then, measuring same items 4 times in
samples with HBsAg negative in c702

g

Measuring HBsAg
concentrations of HBsAg
negative samples in e602.

fgnl My ardgas pameias

‘ Is there carry—over of HBsAg?

Table.1 HBsAg measurement of HBsAg negative samples in o602
b il

) 2 S
Cleaning pattam Water Water Alkaline solution
+ + +
Tt Water Alkaline solution  Alkaline solution
HBsAg =10,000 IU/mL samples 11.892 IU/mL 11.992 IU/mL 14,473 I/ mL
2005 W/mL <005 U/mL <005 IU/ml
HBSAQ negative samples <005 U/ mL <005 IU/mL 0,05 I/mbL
<0.05 [U/mL <005 IW/mL 0,05 I/mL
: <005 U/mL <0.05 U/ mL <005 L mbL
Thera is no carry-over in all cleaning systems.
Data of study
CV (%)
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Wpepartment of Clinical Laborator
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ty acid binding protein (L-FABFP) is a 14-kDa prots
iociated with the severity of tubulointerstitial ingjur
it, “Nordia L-FABP*™ (Sekisui Medical Co,, Lid.) us
he stability of L-FABF in uring,

| parameters assessed included within-run and berw
itudies, and the carrelation between LTIA and an en
MIC Co., Lid., Tokyo, Japan). To evaluate the stabi
age at room temperature(25° C) . refrigeration (47

adjustment and shading on the stability of urinary L

(performance of Nordia L-FABP)
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Taken together, -STAT1 kept under the environment
showed good performance which was corresponding
of the equipment used in laboratory.

B Conclusion

@ In this study, there was no difference bet
results in laboratory environment and hij 88
humidity.

@ The device could keep appropriate envirt
by using warm or cold agents, and the pc |
point-of-care analyzer within it showed g .4
performance under severe conditions, Fc
PO2 lower value was obtained by i-STATI1 |
there was no difference between in the ¢ § ;

and In the room.

& Based on this report, we're trying to use
system at the outside of a bullding.
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prostate
developed

Il. 2. _\A_fe_me_asu;i the samples which had
from 0% to 100%. The total PSA assay on the AIA-CL2400 was
confirmed to have an adequate equimolar-response to report‘

precise PSA concentration. et 5|

Masaml Murakaml®

Evaluation of Free and Total Prostate-specific Antigen Assay
on the AIA-CL2400 Analyzer

'
Department of Clinleal Laboratory, Gunma Unlversity Hospltal

Department of Urology, Gunma Unlversity Graduste School of Madicine
. \Don: i
¥ Department of Clinlcal Laboratory Medicine, Gunma University Graduate School of Medicine

Prostate-specitic antigen (PSA) s a protein that s produced
from epithelium of prostate gland and Is widely used as a marker of

We evaluated the performance of the newly
total  PSA

cancel

free  and reagents  based

on

chemiluminescence enzyme Immunoassay (CLEIA),
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Both free and total PSA assays showed good performance in
imprecision, dilution linearity, interference and correlation
study. Based on the imprecision profile, functional sensitivity at
CV20% of the CLEIA PSA was 0.0013 ng / mL. .

Correlation study
Total PSA Free PSA
100 20
y = 1.021.0.242 ¥ = 1,011+ 0,037 -
¢ 0000 ., = 0.996
80 ne{ds ¥ n=148 .
3 o 15 4
E
b 2
- 10
g 40 o g
9 4 9
2 ¥ s
20
o 20 40 80 B0 100 0 5 10 15 20
ALA-Z000 (ng/mL) ALA-2000 (ngimL)
Precision profile
&0.0 -I
y=0.3151 x10.6237)
50.0 4
3'? 40.0
a LOB = 0.00017 ng/mL
30.0 LOD = 0.00078 ng/mL
LoQ (CV20%) = 0.0013 ng/mL
o LoQ (CV10%) = 0.0039 ng/mL
10.0 4 @
. ] & oA
0.0 .

0.0000 00100 00200 0.0300 00400 00500 0.0600 0.0700 0.0800 0.0900 0.1000
Total PSA (ng/mL)

;he ;tio ;f complex PSA

Average Recover rate
u 120
?D gue
? [
< v . = g w00 - ’ .
g : — ¥ '
]
. i,
5 L_ o —
L] n 0 ” w0 -] -] - n 100
PSA-ACT (%) PSA-ACT (%)

| obtained by AIA-2000.

Methods

Both free and total PSA were measured with a two-step
sandwlich CLEIA on the Tully automated chemlluminescence sniymae
Immunoassay analyzer AIACL2400 (TOSOH Corporation). We used
control samples and residual serum samples after routine testing.
Correlation studies were performed with ST AIA-PACK free PSA and
5T AIA-PACK PSA Il on the AIA-2000 analyzer (TOSOH Corporation),
respectively,

Kits and Analyzers

| AIA-CL2400 | AlA-2000

Analyzer AlA-CL2400 AlA~2000
Principle CLEIA FEIA
sample volume 10 (L 20 L
Reporting time I Smin. 20min.
Measurement 0,003~100 0.0
range (ng/mL.) : o

3. As a result of having examined the correlation of the free/total |

PSA ratio (F/T) about 95 patient samples of PSA level 4 -
10ng/mL.

50 "

35 o () Non-prostate cancer
-
d < @ prostate cancer

AlA-CL FIT
(%)
L

0 5 40 15 20 25 30 35 40 45 50

AlA FIT
(%)

|4. A comparison of free/total PSA ratio was performed between

both assays to evaluate their ability to detect prostate cancer in
34 patients with prostate cancer and 61 patients without
prostate cancer in men with PSA levels of 4 to 10 ng / mL. At
85 % sensitivity, free/total PSA ratio obtained by CLEIA showed
greater specificity for prostate cancer as compared with that

AlA AJA-CL
sensitivity | specificity FIT specificity FIT
100% 0% 47.9% 0% 48.6%
95% 5% 32.2% 7% 33.2%
90% 5% 29.9% 15% 28.3%
85% 20% 23.5% 38% 23.3%
80% 21% 22.8% 41% 22.6%
75% 48% 19.3% 48% 21.3%
70% 49% 18.9% 51% 20.6%
65% 54% 17.4% 51% 20.5%
60% 56% 16.8% 56% 18.4%

34 patients with prostate cancer and 61 patients without prostate cancer were retrospectively

selected in men with PSA levels of 4 to 10ng/mL

al PSA reagents based on CLEIA
| specificity of AIA-CL2400 was
the new assays on the

The newly developed free and tot
showed good performance. Clinica
greater than that of AIA-2000. In addition,
AIA-CL2400 are able to report in 15 minutes, show high sensitivity,
and need less volume of specimens. Thus, these assays are useful
for diagnosis of prostate cancer, monitoring the course of treatment
and detection of prostate cancer reoccurrence in clinical practice.

Mika Iwal' Kiyomi Nakajima' Kelta Kamiyama' Sakie Fujll' Tetsuo Machida’, Kazuto Ite’
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FARP)Y 1s
L-FARP is associated with the severity ol tubulotnterstibial mjury
an L-FABP kit, “Nordin | FARP" (Sckisui Medical Co [l using o latex turbBidimetri
ded the stability of L-FABE in unne

interference stdies, and the correlation hetween LTTA
FLISA Kit, CMIC Co,, Lad., lokyo, Japan). To evaluate the stability of urinary |
("), refrigeration (4° C), and freezing (
offects of pH adjustment and shading on the stability of urinary |

e of Nordia L-FABP)

lnded within-run and between duy precision,
and an enzyme-linked immunosorbent assay (ELISA) (1.-FAB

FARBP.

dilution linearity
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Each sample wias diluted 1310 with suline solution,
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Results (2) (stability)

Measurement differenc

Evaluation of the L-FABP assay using a latex turbidimetric
immunoassay and stability of urinary L-FABP
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1) consecutive sieps, and meas

Each sample was dilured {100 with saline solution, in

ured 10 times, The

Passing-Bablok regression analysis revealed 8
inear correlation (Y=0,776X+0,248, R=0.937-
N=48). Samples were used' within 2 hours ol

Using 0, 1N HE! and (.1N NaOH, we exarmned the effect of
pH on stability of urinary 1.-FABP. The original pH was .37
urinary L-FABP was used at a concentration ‘of 24.6 ng/ml

limit of detection was |:42_ ng/ml.
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Fig3, Inerierence
(209 mg/dL.)s hemoglobin (4900 mae/dl).

SOO0 mg/dl. We defined interference as
concentration by 5%

Consequently, particular care
nephropathy.

Mang of the following conditions interfered with the ussay: Bilirtbin F (195 mg/dL), bilinibin €

However, glucose mterfered with the assiy ghove 1000 me/fdl, showing annteriorence of 31.6%: o

The “Nordia L-FABP" system performed well, providing
glucose can interfere with this system Urinary glucose often reaches high concentrations in patients with diabetic
nephropathy. 1t has been reported that urinary L-FABP is effective for carly diagnosis of diabetic nephropathy.

The stability of urinary L-FABP was poor at room temperature, Therelore, 1015 inappropriate 10 measure L-FABP in urine

There was no immediate eftect on pkly however, effects were
seen-after 24 hours. This graph depicis the result showing thit

submission 1o the laboratory

the stability of measured value wis not good  at gither high or
low pH. Furthermore,: & similar tendency was confirmed in

other twi cases
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Fig7 The effect of shnd 2
. e : . : Bt ! shuding for 24 hours
ascarbic actd (500 mg/dL), or trbidity (14300 FTL). This test compared shaded nnd unshaded samples. The fate o

chunge of measured value was 108, 3% in the unshmcled

a climge i the measurements y lue exceeding the expected sample. In contrast, the rre of chunge ol measured vl Wis
ax X
oty 36259 i e shuded siimple. Thereloe, the ¢lfect o

shncing on saniples is stgnificant
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a rapid LITA-based assay. However, highly concentrated urinary

st be taken when evaluating measurements in samples from patients with diabetic

—————

effective at maintaining the stability of urinary 1
we recommend that they be refrigerated and shaded

samples stored at room temperature onee 24 hours have elapsed. In this study. we found that shading and refngeration were
FARP. As 24-hour urine samples are important for quantitative unnalysis,

Fhe authors declare no conflict of interest associated with this manuscript.
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Background: Hydroxyure (HU) is one of the
common clinical medicines for the treatment of
essential thrombocythaemia (ET). It is well known
that some reagents, such as ascorbic acid, interfere
with laboratory testing, however the interference
of HU with laboratory testing is not common. We
have experienced a case of a possible positive
interference of HU with glucose oxidase (GOD)
hydrogen peroxide electrode reduction method.
Therefore, in this study, we investigated whether
HU interferes this method.
Methods: We measured plasma glucose with two
glucose assay; GOD immobilized enzyme
membrane/ hydrogen peroxide reduction electrode
method (GOD electrode reduction method,
chemical reagents and ADAMS Glucose GA-1171
form ARKRAY Inc, Kyoto, Japan) and Hexokinase
Assay method (HK-method, Quick Auto Neo GLU-
HK from SHINO-TEST CORPORATION , Kanagawa,
Japan).
(1) We measured glucose concentrations of the
plasma samples obtained from 4 subjects taking HU
with these methods.
(2) We investigated the interference of HU with
glucose values determined with each method by
adding HU to glucose standard solution. (fig 1.)

_ Reduction method

Glucose oxidase hydrogen (The rutin method)

peroxide electrode method 3
- Oxygen decrease method

__ Hexokinase assay method
(Emergency test)

Enzymaticmethod —=——f= Glucokinase assay method

L Glucose oxidase
Peroxidase method

Fig.1. Classification of glucose assays

(3) We determined how much HU passed through
the GOD immobilized enzyme membrane with
newly developed HPLC-UV detection assay.
Results*:

(1) the positive deviation of glucose values
determined with GOD electrode reduction method
from those determined with HK-method was 5 ~

8%. (table 1.)

The rutin method  (mg/dL) Emergency test (mg/dL)
Electrodn Reduction method .
Analyzer Nol. Analyzer No2. ~Analyzer No3. Hexokinase Assay
Lasel 5(+2
(G4t ggks)  99(a6) | 852 83
= 2(+1 3
b N:v 95 (+2) 100 (+7) 92 (+1) 9
ase3 243 (+7) 249 (+13) 238 (+2) 236
1.5CP/day
SRS} 192 (+3) 195 (+6) 189 (0) 189
1CP/day

1.014x-0.312 r=0.998

Correlation in the normal plasma y= .
lucose concentrations

Table 1. The influence of hydroxyurea on the g _
determined by glucose oxidase hydrogen peroxi

-method.

(2) The addition of HU did not affect the glucose
values determined with HK-method, while the
addition of HU elevated those determined with
GOD electrode reduction method.(table 2,3.)
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Table 2. Influence of hydroxyurea on each glucose assay
o When pationts toke 800 me/mfpthe ol hydeoayuren, the lyghont Blood

concentrnbion i ostimatod to vme to 173 pg/mls

Hydroxyures Llectinde Rediction Blas
concentmtion (ug/mL) method {mg/fdl)
Glucose concentration
(mg/dL)

0 149
10 150 1
20 151 7
30 153 L]
40 154 5
50 155 6
60 156 7
7o 158 9
80 159 10
90 160 11
100 161 12

Table 3. Influence of hydroxyurea on the GOD electrode reduction -
method at low concentrations.
* When patients take 1000 mg of hydroxyurea, the blood

concentratioin is estimated to rise to 20 - 30 pg/mLat1 ~ 3 hours

after

the administration.

(3) When we challenged the membrane with 10
mg/ml HU solution, we observed that 60 % of the
HU had passed through the membrane.

Conclusions: The medication with HU influences

the glucose concentrations determined with GOD
electrode reduction -method, but not those
determined with HK-method. When we measured

glucose with GOD electrode reduction method, we
should consider the interference of HU with glucose

concentration. (fig 2.)
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[Fig, 2. The mechanism that hvdroxyurea ¢
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@[T311&: | B H Evaluation of the improved Dimension-TAC assay for the |

Chemistry determination of tacrolimus concentrations in whole blood

- : = 1 Tomoak! Tsukushi' Minami Katsumata' Hitomi Yamagueh!'! Miroko Nakszakl' Kazuhiro Uel
- = Shinsiehl Munekata' Yuhsaku Kanoh '
B ¢ & "Department of Clinical Laboratory, Kitasato University Hospital

Department of Laboratory Medicing, School of Medicing, Kitasato Unlversity

' .Background e

Tacrolimus is macrolide immunosuppressant derived from the actlnomvcetes.'Hucnuse-- of its narrow —_—— k"}f ' ',,-.'*
et therapeutic index, large inter- and Intrapatient varlabllity in pharmacokinetics, and poor correlation between "‘::f““.‘f’u "ﬁ':
dose and trough blood concentrations, tacrolimus concentrations in the blood must be monitored regularly. 5#";Tﬂ”;;¢=

The Dimension RxL Tacrolimus assay (TACR), using the antibody-conjugated magnetic immunoassay (ACMIA), | " e oh
' i rﬂlw'- ]

was reported to show a relatively large variation in the low concentration range. In present study, we ‘ o T
- H H ! H A ' :
evaluated the analytical performance of the improved Dimension tacrolimus assay (TAC). "’1.:&” o
= e ™
m "’
[ru{m
The analvtical par: e : (b (et LﬂW "Wl
e analytical parameters assessed included within-run and between-day precision, limit of quantitation, P
dilution linearity, interference studies, and assay kit comparisons TAC and TACR. ':wvz‘iﬁ"'fﬁ#
o
_ (1l
(1 gpase 0K et 11
' gf('i‘a]" I
i ; (W LN =3
TAC TACR ) sy [ ot
Mean Within-run Between-day Mean Within-run Between-day | rm“:.'".ii:'.'v%ﬁ'a':‘f“:-
(ng/dL) CV (%) CV (%) (ng/dL) CV (%) CV (%) P L]
MoreQC1 3.5 7.4 5.7 3.4 11.1 10.2 iyl iiml"&?ar‘:-*@ff’-”ii
MoreQC2 10.4 5.8 2.8 10.4 4.3 5.6 | Cabtosl (R Cimet b "
-~ - I I I I
MaoreQC3 172 5.2 3.2 17.3 2.9 4.0 Z ?MH[@M&;&_{.;@@

e 1) ol e s e
:'fzrrl-!nium'ﬂ e o, gk
< 7

The within-run and between-day precision were obtained with 5.2-7.4% and 3.2-5.7%, respectively.
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.  ®TAC oy Ry "
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g4
| \ The limit of quantitation with between TAC and TACR ? 40 - TACR
- o e
assay were determined to be 1.1ng/mL and 2.6ng/mL, K
- 0.0 A
respectively. 00 15 30 45 60 75 90 105
l EDTA-2Na (mg/mL)
20
- A In comparison study, No interference was observed in the testing of specimens
15 / the correlations containing potential interfering substances such as free
E : between the Dimension bilirubin (= 19.5mg/dL), conjugated bilirubin
£ 10 . of TAC assay and the (=20.9mg/dL), chyle (= 1450 formazin turbidity),
2 - Dimension TACR assay rheumatoid factor (= 5001U/mL) '
5 | GRN were as follows: n=79, However in the EDTA interference st
o ;-io,_gsg,‘.ya.:‘i.wxem 5 AnC Crease '

Results

The Dimension TAC assay showed good
improve of performance with low concentration range
is necessary to pay attention to the amount of collected blo

analytical performance, In limit of quantitation study, it admitted {0
S1ON I \.,L. [*: However

in comparison with the Dimen

od. because of influence of EDTA concentration

on tacrolimus. _ -
« Conflict of Interest (( Ol) of the Principal Fre




a

5
4

(BUCKGROUND]

For the most of bedridden patients, muscleamass-volume
(my) and serum ereatinine value (CRE) decrease beenuse of
reduction of the exercise or the activity, It s hard (o use
estinuted filtration (¢GER) R
CGFRere) tor the evaluation of renal function in such condition,
S0, CystatinsC value (Cys<C) which is not affected by mv his

plomerula rate using

been used usually in the suspicious case of the renal impairment.
The aim of this study is (o investigate the usefulness of ¢GIR
correeted by my CRE (eGERmvere) compared to ¢GER using
CvseC (eGFReys).

[SUBJECTS ANDMETHODS ]
Subjects:

The subjects were 42 patients of persistent vegetative state
admitted to our hospital,

CRE and Cys-C Assays:
CRE ¢ Enzymatic method
{manutactured by SINOTEST COLLTD)
Cys-C ! Latex turbidimetric immunoassay *
* standardized according to the IRMM commutability study
(manutactured by .81 Medience CO,.LTD)
Both assays were analyzed by 7180,
(manutactured by Hitachi High-Technologies CO..L.TD)

Calculation of “*CRE Corrected By mv™:

We measured mv of cach patient using body composition
analvzer (InBody S10). and caleulated the correction value from
standard my (standard my adjusted by height and sex, male
80.2% of ideal body weight, female = 72.7% of ideal body
weight). The CRE corrected by mv was calculated by CRE and
the correction value (CRE corrected by my = CRE X (standard
mv / measured mv)).

Estimation of GFR;

eGFR was calculated by method of Japanese Society
Nephrology, Also patients under eighteen years of age. were used
method of Japanese Society Pediatrie Nephrology.

We investigated that evaluation of calculated result by
correction and compared eGFRmvere with eGFReys using
regression equation and correlation.

[RESULTS]

Table | shows the baseline. clinical data and calculated
results of the patients. The average mv of the patient was
32.8+6.4kg compared with the standard mv of 44.6+8.7kg. The
average correction value was 1.372£0.12. Each of ¢GFR value
were eGFReys = 94.04£23.5, eGFRere = 139.5+38.5 and
¢GFRmvere = 98.8229. Figure | shows the distribution of
clinical data and reference range. In the Cys-C and the CRE
corrected by mv, the majority of the patients were within the
reference range. But, in the CRE. it showed low value trend
than the reference range, Figure 2 shows the each of distribution
of ¢GFR. The eGFRere value was significantly higher than
eGFReys value (p=0,000). There was no significant difference
between ¢GFRmvere value and cGFReys value ( p=0.242). The
regression equation of eGFRere and eGilFReys was y=1.63x-14.2.
and the correlation coefficient was r=0,268. The regression
equation of ¢GFRmvere and eGiFReys was y=0.97x+7.2. and the
correlation coefficient was r0.367 (figure 3). The results of test
nll' difference between two correlation coefficient were no
significant difterence (p=0.059),

table I, patient hasu!i_llc__c_:liniual data, calculated results
Male

Patient Characteristic i e
MeanisIn) Meani S0y MeanisD) |
_u 27 15 42
TeRERRYOT. A22(178)  A24087) 4230205
mm. tm p 168.5(7.8) 152.7(7.3)  162.8(10.7)
T S BA3F0) 48TE)  sOMTE
nt.wm 18.7(1.8) 19.8(2.7) 19.1(2.2)
Burede-mass ot L WIE2) RN a2med)
Sundard . ag 40.6(53) 35.1(4.%) A4.B(8 7)
, Valus by OO AR012  1370012)
-’lmla g/l 0.88(0.12) 088(027)  0.89019)
— 08180 681082 053006 ‘
rentining, my/l, 055(013)  0400.08) pano1a) |
. L0801 0820.10)  087(0.17) |

Coentinine reference range 0681 07 0.48.0.79
BAAON magen sy |
137.2034 8) 140 Bj45 4) 130 538 5)

o

WUV Rers, mimin 1, T’

SO OF units aceoriding 1o table | in o pre

Sttt homn

Usetulness of eGERere corrected by muscle-mass-volume

corrected

Iy my

eGFRmvere

creatinine in the bedridden patients

lakahashi Youhei *, Ukida Minoru b

*Department of Clinteal Laboratory, National Organization for Automotive Salety & Vietim's Aid
Okayvama MediCare Center, Okayama, Japan
b Department of Central Clinteal Laboratory, Okayama Saiseikat General Hospital

Kev words: Creatinine, Cystatin-C, eGFR, muscle-mass-volume, Correction method
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figure 3, regression equation and correlation
[DISCUSSION]

Recently, several papers reported that eGFRere was higher
than eGFReys in elderly diminish body mass persons|1,2]. In our
study. eGFRere value before correction was 1.6 times higher than
eGIFReys value. eGFRere value was closed near the equation of
y=x" with our improved method corrected by standardization of
mv. Although the tests of difference between two corre

ation
coeflicient were not significant difference. there were trended to
improve the correlation this
hypothesized that were related  direct
proportion o the change of CRE, With the above relatively fair
results, we think the validity of our hypothesis in mv decrease
patients..

coeflicient.  In study, we

the change ol my

In this study, we could pot do the “inulin clearance™,
because it was hard to measure in patients of persistent
vegetatve state. And we think also the investigation needs more
large and wide population.

We expect that the correction method may obtained more
accurate eGiFRere value in patients of skinny, obesity, and mv
excess healthy humans

[CONCLUSIONS]
Ihe results suggesied that eGFRmvere was uselul {or the

evaluation ol renal Tunction in bedeidden patients
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GA became estranged
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The case that a result of HbA1c and
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Hospitallzation view
Blood sugar 38

Redueced blood sugar level
=(HbAlc)—2x30

Redueced HbA1c
=(GA+4)—2+1.73

other measurement

c of enzymatic lest 4 1%

HbA1c of enzymatic
This method uses proteolytic enzyme that
estranges Behain n-terminus of hemoglobin, and
leads to color by FPOX. This is suitable to
process mass sample using automated analyzer.

GAP-PCR
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Clinical ! Evaluation of the improved Dimension-TAC assay for thj
,hem|stry determination of tacrolimus concentrations in whole bl

| Tomoaki Tsukushi'! Minami Katsumata®) Hitomi YamaguchiY Hiroko NakazakiV Kazuhiro Uch)|
= Shin-ichi Munekata® Yuhsaku Kanoh !
“Department of Clinical Laboratory, Kita

rolimus is macrolide immunosuppressant derived from the actinomycetes, Because of its narrow
rapeutic index, large inter- and intrapatient variability in pharmacokinetics, and poor correlation be
se and trough blood concentrations, tacrolimus concentrations in the blood must be monitored regl '
e Dimension RxL Tacrolimus assay (TACR), using the antibody-conjugated magnetic immunoassay (Al |
15 reported to show a relatively large variation in the low concentration range. In present study, we
aluated the analytical performance of the improved Dimension tacrolimus assay (TAC)

e SO |

alytical parameters assessed included within-run and between-day precision, limit of quantitati

iution linearity, interference studies, and assay kit comparisons TAC and TACR. 1|t
|
S
|
1

: A \ Jetween-day 1
1L ¢ (%) r:
Il |
4 14 I
B |
]
A : y
i % |
he within-run and between-day precision we ed with 5.2-7.4% and 3.2-5.7%, respectively Ill.'
o |
L Ll
B
| )
1
! Dilution Linearity _ |
- Free bilirubin Conjugated bilirub |
= was found up to | ! ihl
= , Z U
E : yearly 30.0ng/mlL = I
e 4 = * 9 o o % o o990 9 |
Z l
E E L Al
3 = l i
G & |
gfdL 4
. - : &

- Rheumatoid factq §

Chyle 2 I
# 3 |'B
Dilution rate J -9 o o g ® 3 *——n 0o |‘I
s - if
: Al
ol I
a - |
. il
Z i G 2 ' [ EDTA =]
. y
" I
e g -~ |
L‘ & I
of ¢ ") T AC and TACR : : f
S W " r t d 2.6ng/r I_.j A
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: n comparison study No interference was obiserved in the testing of specin
, the correlation cantalning potential interfering stancs ich as fri
¥ Boetweoen the Dimengior Bilirubin (519 5mg/dL), conjugatad bilirutiin
¥ VAL assay and the { =20 .9mg/dL), chyle ( S 1450 formazin turbidity),
4 Uimension TACR assiay rhoumatoid factor { S 5%HLU/mL) and hematocrit
were a5 follows: n=79, However in the EDTA imerference study, tacrolimus
1=0.9%9, y=1.06e - 0.1 cancantrations was decreased 57. 7% ot EDTA-2Na
" AOmi/mL and the influence wirs observed in &
T T  concantration-dapendent manner, '

The Dimension TAC assay showed good analytical performance. In limit of quantitation study, it admi|

improve of performance with low concentration range In comparison with the Dimension TACR, How|
% necessary 1o pay attention to the amount of collected blood, because of influence of EDTA concent

on tacralimus
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’ECIiniFal + Markedly high levels of glycated albumin
hemistry in a case with subtotal pancreatectomy
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Background

Fahcreatectomy Is assoclated with pancreatic
exourine and endocrine hypolunction, which may
cause n metabolism nutrition hypofunctions, such
as glucose metabolism, digestion and absorption!
We encountered a patient with a markedly high
glycated albumin (GA) level at 97 8%, who had a
subtotal Stomach-Preserving
Pancreaticoduodenectomy (SSPPD). To investigate
the causes of the markedly high GA, we analyzed
the glycation sites of albumin, self-monitoring of
blood glucose (SMBG), HbAlc and GA

Patient

* A 77-year-old male patient
Height: 155.7cm; Weight: 45.2kg, BMI: 18.6

* Past Medical History
- At 60 years old, type 2 diabetes mellitus
- At 74 years old, acute myocardial infarction
- At 77 years old, pancreatic head tumor

* History of Present lliness
Six months after SSPPD, weakness of the lower
limbs, general malaise, dry mouth, polydipsia,
and polyuria were noted during follow-up at the
Department of Gastrointestinal Surgery,
On the same day, the patient was referred to the
Department of Diabetes, and a blood test
showed that the Plasma Glucose (PG), HbA1c,
and GA values were 589 mg/dL, 15.8%, and
97.8%, respectively, suggesting deterioration of
glycemic control, He was hospitalized, and
started intensive insulin therapy.

Methods

We measured SMBG, PG, HbAlc, and GA during the

treatment in hospitalization.

1. PG:GOD /H,0, Amperometric method (GA-
1171, ARKRAY, Inc., Japan).

GA: Enzymatic method (Lucica GA-L kit, Asahi
Kasei Pharma Corp., Japan).

HbAlc: HPLC method (HA-8181, ARKRAY, Inc.,
Japan).

SMBG: GOD / POD colorimetric method
(Medisafe FIT, Terumo Corporation., Japan).

2. Todetermine the glycation sites of albumin,
samples were reduced and S-
carboxymethylated and digested by Glu-C
endoprotease, and peptides were analyzed
using liquid chromatography/mass
spectrometry (LC / MS) 3.

Results and Discussion

Diabetic ketosis rapidly deteriorated six months after
surgery (Table 1). PG was decreased without delay
after the start of intensive insulin therapy (Fig. 1).
Preprandial blood glucose level was improved after
the day of glargine addition (Fig. 2).

HbAlc and GA levels also decreased almost linearly,
However, the GA/HbA1c ratios were 24 after the
glycemic control improved (Fig. 1). Therefore, Based
on the mean blood glucose level, respective
estimated values were calculated, and compared
with the actual values. The measured HbAlc value
was consistent with the estimated values calculated
from the 6 times/day SMBG measurements, but the
GA value was falsely high (Table 2). Although the
cause of the falsely high GA value is unclear, it may
have been associated with a delay in albumin
catabolism,

The glycation sites of albumin of the pre-treatment
patient were extended to various sites in addition to
the major glycation site of Lys-525 (Table 3). This is
consistent with the results of a study published by
Kisugi, et al. (Jikei University Hospital)?

It there is an elevation of blood glucose changes and
a delay in albumin catabolism, as demonstrated in
the present case, albumin glycation may be
advanced. 5trict glycemic contral using HbA1c may

be necessary.

Conclusions

The GA value and GA/HbALc of this case were
markedly high. This was possibly related to the rapid
deterioration of glycemic contral and a delay in
ibumin catabolism for the following reasons: na
abnormal glycation site was found compare to
previous teport: and the measured HbALe value was
canslstint with the estimated values calculated from
the 6 tmes/day SMBG measurements, but the GA

value was falsely higt

Muiitical Affairs
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Table 2 Comparison of the actual values with the estimated value
SMBG
before after befare after before after mean estimated L-‘._lrmnt--
oay breakfast  breakfast lunch lunch dinner dinner (mg/dL)  HbAlc"(%) GA® (%) .
873 122 164 172 214 159 144 162.5 7.2 19
280 149 185 177 190 170 241 185.3 7.9
887 130 177 184 216 138 251 182.7 78
Mean 7167
day HbALc (%) GA (%) Hblc/eHble (%) GAJeGA (%)
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896 7.9 36.2 SebbALe (%) Moan BG{mg/dL) > 111 /386« 217
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Table 3 Percentage of various putative glycation sites on albumin, and Lys:525 glycation in all
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Background

HbATe which 18 saccharfieation hemoglobin
flects 2month blood sugar level from thi
past 1. We measuie It by the MHPLCmethod
which | the stanndard method

ume. Correction method
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CGM Inspection | Hyperglycosemia after a meal , Red
blood cell resistannce examination The osmolar
fragllity does not accepl . Examination of outside
fPwred et (p > Teans statistically significanty order  GLT50 does not accept , HbH Inclusion body
o T component red blood cell does nol accept
Isoprofessional Nord test negative | Drop of the third
band of erythrocyte membrane does not accept . An
resall of genetic analysis by GAP-PCR ' agulobin
gene-3.7type and antid 7type does not accept . An
resalt of genetic analysis by sequencing B and al
and a2-globin does not accept

_¢ach of distnbution of eGER .

EO v=1.63x - 14.2*% |
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B =l

Test of difference between
two correlation coefficient
Test Result
P=0.059

| . L © GAP-PCR

anti 3.7 type (triplicate a-globin)

eFY=091x+712* |
1 r=0.367 |

M: Marker, P: Patient (3768) . Pog: Positive

control, Neg' Negative control. BIL PCR
Blank, *: anti 3.7 Positive product

A

eGFReys *Using standardised Major Axis regression
Red lineisy =x

3. regression equation and correlation

]
everal papers reported that eGFRcre was higher
1 elderly diminish body mass persons[1.2]. In our
value before correction was 1.6 times higher than
- €GFRere value was closed near the equation of
improved method corrected by standardization of
the tests of difference between two correlation
¢ not significant difference, there were trended to
correlation coefficient. In this study, we
that the change of mv were related direct
he change of CRE. With the above relatively fair
nk the validity of our hypothesis in mv decrease

| expected the HbA1e abnormalit
chart this time. It is thought te b

tudy. we could not do the “inulin clearance®.
18 hard to measure in patients of persistent
¢. And we think also the investigation needs more
: population.

L that the correction method may obtained more

Rere value in patients of skinny. obesity, and my
/ humans,

IONS]

s suggested that ¢GFRmvere was useful for the
renal function in bedridden patients,

- Colantonio et al. The role of cystatin-C in the confirmation of

nerular filtration rate among the oldest old, Archives of Medical
i Feb 12 120185467

Aoal Implications and importance ol skeletal musele mass in
glomerular iltration rate ul dinlysis mitiation. Journal of Renal
013 May: 2303y 233.25%6
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The case that a result of HbA1c and
GA became estranged

J Clinteal Laboratory, Nara Frafeciure |

Objective

Hecause (the abnommal hamoglobin hloodd aymplan
et MEATe and GA became  astianged this fims

axpotBnted o doubled case | rapor i

Case

A4 years old worman . B
Walght losa ( & kg decrease in 6 months), She (&
introduced hyperglycosamin (han a nearby doctor for
maln complaint - It beacomes the dinbetes sducatuon
hospitalization 0 an: (nsulin Intrmduction purpose in

our Mouse

Anamnesis and family career :

Type 2 diabetes | diabetes retinnopathy Deubt of
hemolytic anemia ( in other hospitals ) Her
grandmather is diabetes She takes a conlraceptive
foor o leng term

Itis views after a discharge

Blood sugar level 166maldl | HbAle I 8%
HbF 2 7%  GA : 16.1% , Blood C peputid © 1,9ng/ml
Reduced blood sugar level @ S54mg/dl | Reduced
HbAtc: 5.7%

Chart of the HPLC method of HbA1c in 3.8%
ATA 0%, AIB L 03%  F ! 2.7%., LAIC+  1,7% ,
SA1C:3:8%. A0 81.4% . Abnormal compartmentation
does not accept

P

& XIdH

HDA T NGSP ) 4 . 1%
HBATCCUDS ) 3. 8%
HBAY 5.2 % Hbi Z-H X

Blood sugar control with the insulin treatment
was started after education hospitalization . |
was doubted , and Hb abnormality performed a
close inspection and gene analysis from HbF
high price hemolytic anemia from blood test
views again. A drop of the blood sugar level
was seen by an examination for outpatient after
the discharge , and blood sugar conntrol was
good . But , | measured an HPLC chart
abnormality compartmentation close INspection
and the enzyme method because HbA1c was
38% . and conversion HbAlc 57% and
estrangement were seen. The clinical report
merged conversion HbA1c 57%. The gene
analysis did not lead to identification of the Hb
abnormality and became the follow up as an
unstable Hb symptom

y which | could not detect in the HPLC

S € available for a case |ike this ti
utilizing conversion HbA1c using a GA level this time by

ahinauke Ueno, Hiroshi € s Kumike Kouohl, Yutaka Yoshirmra
A L] LD ) i I

veroeral Medical Centar, Nara, Japan

Hospitalization views
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GA A2 4% Hb 18 3g/d, MCY 111 Al arget onll ()
Blood
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Redueced blood sugar level

= (HbA1c) =2 %30

Redueced HbAlc
= (GA+4)—2+1.73

The other measurement
HbA1e of enzymatic test . 4.1%

HbA1c of enzymatic
This method uses proteolytic enzyme that
estranges Bchain n-terminus of hemoglobin, and
leads to color by FPOX. This is suitable to

process mass sample using automated analyzer.

GAP-PCR

‘3.7 type a"~thalasgsemia

M: Marker, P: Patient {(3768) , Pos: Pomitive
control, Neg: Negative control, BL: PCR
Blank, *: -3.7 Positive product

There was the weight loss in the short term and
thought from 380mg/dl , and it was supposed , and
it was thougt that it was a chronicity sustained
hyperglycosemia state with the numerical value that
more than 10% were desirable for the HbA1c level
at hospitalization. Estrangement was seen in
conversion HbA1c in HbA1ctGA in 12.3%
Estrangement was seen in conversion HbA1c5.7%
In HbAlc at outpatient department time. The
abnormal fraction was not able to identify the cause
of the HbA1c set price without being detected, but it
was thought that it was proper for measurement. |

coped by reporting a conversion HbA1c level this
time,

Tell 0742-46-6001
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Background

L-hydroxyproline (L-Hyp) is one of the
amino acid included in the collagen, It was
reported that L-Hyp was reduced in a non-
STelevation acute coronary syndromeV,
suggesting the association of arteriosclerosis
and L-Hyp. It is considered that L-Hyp can
prevent the binding of LDL-cholesterol to
lipoprotein(a) deposited in the vascular wall?.
Currently, L-Hyp concentration is measured
by HPLC, but this method takes time for
measurement. Therefore, we developed the
quick and simple enzymatic measurement
method for L-Hyp using a new enzyme, and
evaluated its basic performance.

Method
(Equipment)

an automated analyzer LABOSPECT 008
(HITACHI)
(Measurement principle)
L:HypE #1

L-Hyp D-Hyp
D-Hyp + Metoxy PMS + WST-3

D-HypDH #2
Al-pyrroline-fl-hydroxy*Z-carboxyIate +
Methoxy PMS(Red.) + WST—S:formazan:dve

1 L-hydroxyproline epimerase J K | g

#2 i D-hydroxyproline deh,\-'ctr()genase}/ "
S 433 nm <

s == I
(Reagent compositions) VAN
We have set the reagent composition as

follows to end the enzymatic reaction for 10
minute.

The first reagent

*pH 8.0. 0.1 mol/L. HEPES buffer
(including 1 mmol/L, EDTA)

*0.18 U/mL L-HypE

*5.5 pmol/L 1-methoxy PMS

The second reagent

*pH 8.0, 0.1 mol/L HEPES buffer

(including 1 mmol/l, EDTA)
*0.074 U/mL D-HypDH

*55 pmol/L, WST-3,

References

M. Vallejo, et al, Plaama fingerprinting with GC-MS in neute
COTONNTY nyntlr_nmv, Anal Bipanal Chem, 394, 2000, 1617-15624,

with Nutritional Suppl
N Supplements, Journa) of Ort,
edicine, 7, 1902, 153162, l“."““l‘-"’“l‘"'

Development of a novel measurement method
for L-hydroxyproline using a new enzyme
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Results

1) The within-run reproducibility

We measured L-Hyp standard solution (25
pmol/L. and 50 pmol/lL), and evaluated the
within‘run  reproducibility (n=20). The
coefficient of variation (CV%) was 0.96 % for
26 pmol/LL L-Hyp, and 1.33 % for 50 pmol/L
L-Hyp.

2) The linearity

We made the dilution series of IL-Hyp
standard solution, and obtained the linearity
by measuring each three times. The linearity
was linear up to 500 pmol/L (Figure 1).

3) The detection limit

We made the dilution series of L-Hyp
standard solution, and obtained the detection
limit by measuring each five times.The
detection limit of L-Hyp, of which range of 2.6 SD
did not cross 0, was 2 pmol/L (Figure 2).

Conclusion

We showed that our novel method was able
to measure L-Hyp concentration quickly. Its
within-run reproducibility, linearity and the
detection limit were good enough, We are
planning to measure L-Hyp concentration in
healthy and patient specimens, and
investigate the relevance of L-Hyp, trigly-

ceride, LDI-cholesterol, and HDIL.-cholesterol,
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Setting reference intervals of serum analytes

(serum proteins) in Japanese elderly populations
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The extent of hemoglobin interference duyi, g serum total I

protein measurements is affected by the biuret reagent used
Ken-ichi Nagai

Department of Clinical Laboratory Saiseikal kawaguchi General Hospital

[Atroduction J

The biuret method is widely used as a reforence
procedure for determining seiuin (utal protein
concentrations in clinical laboratories because equal
amounts of color are produced per gram of protein
regardless of the type of protein. However, the
reagents and analysis conditions employed can differ
markedly between the various commercially S —T
available biuret assays. e

|| e

Method o e
In the present study, we compared the extent of P e iy < s s S
hemoglobin interference between eleven types of

commercially available biuret assays (Fig. 1), A
(SHINO-TEST, a 1-reagent system), B (SEKISUI
MEDICAL, a 1-reagent system), C (Wako Pure
Chemical, a 1-reagent system), D (SHINO-TEST, a 2-
reagent system), E (KAINOS, a 2-reagent system), F
(Wako Pure Chemical, a 2-reagent system), G (KANTO
Chemistry, a 2-reagent system), H (SEROTEC, a 2-
reagent system), | (NITTO-BO, a 2-reagent system) , J
(SEKISUI MEDICAL, a 2-reagent system), and K (Wako
Pure Chemical, a 2-reagent system). All analyses
were performed using the FURUNO CA-270 plus
autoanalyzer, but assays A, B, and C were carried out
using the one point/dual wavelength method, Fie. 3 Tho eouress of nemogobln ietaremis SAiE e S
whereas assays D, E,F,G,H,|,) and K were performed
using the two points/dual wavelength method.

Results

The total protein levels of serum samples that had Conclusions iK
been spiked with 1.0 g/dL of hemoglobin were Inthe 1-reagent systems, (assays A, B, and C), the
compared with those of Salines. In assays A, B, C, D, effect of hemoglobin interference on serum total
E,F,G,H,I,Jand K 1.0 g/dL of hemoglobin was protein measurements was equivalent to the.5um of
equivalent to total protein levels of 2.32, 2.27, 2.38, the error due to the absorption of hemoglobin and
1.14,1.35, 0.14, 0.45, 0.93, 0.35, 0.32, and 0.05 g/dL, the error caused by hemoglobin participating in the
respectively (Fig. 2, 3). biuret reaction. In contrast, in assays D,_. Era;nd H (2-
reagent systems), the effect of hemoglobin
interference was dependent on the hemoglobin
concentration. Furthermore, in assay F, and K (a 2-
reagent system) the two different hemoglobin
interference mechanisms were considered to have
canceled each other out. By contrast, in assay G, |,
and J (a 2-reagent system) the was interference of
half of them.

Pig A Pommtri iy ratin of biuywi rwagent systenm in 2018 JANT QO sroey
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Clinical = Detection and Regulation of Apolipoprotein M
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Background

It is well known that HDL - like Upoproteins exist in the Homeostasis of HDL-like lipoproteins in the CNS is '
central nervous system (CNS) and play Important roles| | largely regulated by apoE and the LDL receptor family,
In the pathogenesis of several diseases. However,

|
: L) DL i Hipaprstein LOLr famil
pleiotropic effects of those are yet to be known. . ek Y '

Experiment 2

Ry = TR

Apolipoprotein M (apoM) is a minor apolipoprotein . bl - "f.
riding on HDL. Recently apoM is elucidated to be a . . "( " f

carner of sphingosine 1 phosphate (S1P), a bioactive

; < 'l Urinary VEGF-A ;b and estimated Glome
‘ - - ! - Does urinary VEGF-A,..b estimate kio

O Ryosuke Kikuchi',

y Yasuda Yoshinori?, Hiroyuki Matsumoto', Toyoaki Muro
: i i Sk mpmbt = \Wers b 7 i s 6 i | 'Department of Medical Technique, Nagoya University
lipid mediator, \fvhu h contt 1b}1tgs to sever al pleiotropic . . ¥ Dot Ok RO, Nagoys University Grau
effects of HDL, including anti-apoptosis and vaso- |14 * Department of Cardiology, Nagoya University Graduate Schy
relaxation in the circulatory system. We investigated the modulation of apoM in CNS by ' ORIl Laborabory Mediine JTistuteion Medkioo, by
In thi d : o ‘ apolipoprotein E (apoE) and the LDL receptor, which | i "ind — What are CKD, VEGF-A and VEGF-A,;.b ? -
¥ this study, we aimed to examine the existence and are known to be involved in the homeostasis of apoM | ‘ | ) disease (CKD) is a public health concern in the worldwide. Vascular endo
regulation of apoM in CNS. in the circulatory system. W -onstitutively expressed by epithelial cells of nephron from embryonic to adu
B iated with reduced VEGF-A expression. To date, essentially nothing is know
: . . | 15, 0 called VEGF-A, ..b, play in kidney physiology and pathology is still unc
| hOdS & R@SUltS Experiment o Detection of ApoM in Adenoviral ApoE- and LDL i -
ML:' Ak e Sy "\ Receptor-Overexpressed U-251 MG Cells 5
DEEQC;IOI'I Of ApOM and 51 P ll'] Plasma and CSF ) - ’ ned to lﬂVﬂSﬁgate whether urinary VEGF-A‘GSD levels are able to estimate Ki
Plasma CSF Supernatent ApoM u - \ | .{ and Methods e
. - - - 41! ples : The kidney tissue was carefully excised from patient who had died ang
ApoM 10-60ng/mL  0.1-1.0 ng/mL - — aw i | 0f 157 patients were enrolled from /n and outpatient clinics at Nagoya Unive
S1P 300 - 800 nM 1-20 nM Supernatent Alb m . I} 'chemical Staining (IHC) : The successive sections were stained IHC in the:
ADOM and S1P were detected in CSF at 1 - 10 % Il - i‘ofSerum&Urfnaqr VEGF-A 4sb : As a pre-treatment, semmsa:nplagm
and 0.3 - 6 % of plasma, respectively. Null ApoE ation is 5 mM) for 60 min at 37 °C. Serum and urinary VEGF-A b levels was
- | Jsorbent assay (ELISA) according to the manufacturer's instructions (Human !
: , Supernatent ApoM e
Ager b---_“. - ‘ - - t“j 'alysis : Statistical analyses were completed with GraphPad Prismé.
dilution x10 x20 x40 x80 #1 #2 #3 #4 x160 X320 x640x1280 Supernatent Alb Y fFi |
serum CSF serum = | 1
Null LDLr VEGF-A, b (561)
ini ' 8| - - Figurel. VEGF-Axb
Imm_U_DOS.t:ilinlng of the HU"‘?“‘ Br a‘f" for Apom In both apoE- and LDL receptor-overexpressed U251 ] 1 : L‘m}*: -‘J", A Hfmn Kidney Toms
Normal Glial cells +/- Gliosis Glial cells ++ MG cells, supernatent apoM levels were decreased. | y 7o delermine the xpression of
r '-’ - l.-r-. = T " = _

:.ii:‘&':_{'-?:- ?:E tissues, IHC analyses were per
!‘-'-‘.,.,v.«..g‘ ’ { human kidney tssues revealed
1 A b-‘h, g2

podocyle glomerular andol!
: I‘-‘:.f"-."".' - Kidnay 'sst:;aaxm ol VEGF-A
Conclusion -~ . N
! . — e 4 '. | oGFR 280 SreGFRS 48 WS>eGFRZN 30
o s g R A S iy | The present findings indicate: | N i < o " _
o & e r Y m . . ™ LN "l’ ':" "':l -
Immunostaining with purified anti-apoM antibody ;-_—'_{ ApOM exists in C_TJS‘ X ‘ _ 4 ! e asd ok -
revealed that apoM was expressed mainly in glial 2 A]E’OML"‘I?: Cﬁ”t” ute to t ehpl?ﬁgroplc properties, | [ n ”;_-‘ o
cells of the human brain. o OF HDL-like lipoproteins in the CNS. |imam WS maae e
@ ApoE and LDL receptor are involved in the 1 oL Miaka whewat oo
Detection of ApoM, ApoE, and S1P Receptors by homeostasis of apoM in the CNS as well. || o eaimie Moo R st
Reverse Transcription PCR from Cell Lines ; rJ’IL m:‘_...-u_....t.:.:w g e o
,-___{U;Ef!v\{s'}——l ———ISH-SY5Y % ' Considering apoE and LDL receptor have important il (e | WTaemt  maauen s e e
=— | roles in the pathogenesis of neurological diseases, such Uiy W 2 G g g1 [ wsvmy  msvee: -",..—:-.—;.—-.._:"=’:
as Alzheimer’s disease, apoM in CNS might possibly 1 IRE————
| guide a way for the development of novel laboratory | § “ 0, c : o aehby
testing and therapy for neurological diseases. .| ; — e 3
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ApoM was detected in both cell lines along with Correfation
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N d the redatonani between iy eveds of VI GE-AL S vl o(F1 i M miteec P e—
apoE and all of the S1P receptors. i . B e
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Figure2. Correlation Between VEGF-A,,.b and Estimated Glomerular Filtration Rate.
| We assessed the relationship between urinary levels of VEGF-A, b and eGFR in all subjects. ‘ g |
. A Patient characteristics table. B! Urinary VEGF-A b levels were cotrelated positively with eGFR. C: Urinary VEGF-A, b concentrations i
were significantly decreased compared 1o eGFR 2 60 subjects, A

Our data indicate the close association of low urinary VEGF-A, b levels with kidney function, suggesting that
urinary VEGF-A, ;b represents a novel biomarker for kidney dysfunction. ]
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Result
The intraclass correlation coefficient inferential statistic that
can be used when quantitative measurements are made on

units that are organized into groups. This result shows that
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Glucometer plays an important roles in the diabetics, Ease of
operation is very easy to overlook usage restrictions. The use of
chemical and biological stability of the machine and the use of quality
control that is normally subject detection features, To help users
understand the results of blood sugar detects whether maintenance
and operation precautions in the acceptable range, and further |
consultation glucometer.




Serum CETP status is independently associated with reduction
rates in LDL-C in pitavastatin-treated diabetic patients

possible involvement of LXR In iIts association
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Indocyanine Green plasma disappearance rate (1CG-

PDR) is important for understanding liver functions.
However, the conventional manual method to
determine the ICG-PDR has two disadvantages :

The first issue is that the conventional manual
method requires venipuncture two times because
blood samples are needed betore and after 1CG
loading in order to calculate the ICG-PDR.

The second issue is that the conventional manual
method involves manual sampling and data input,
which is inefliciently and may lead to careless
mistakes. Therefore, an autoanalyzer method and
auto data input system is desired.

[Objectives] G el

The aim of the present study was to development

the new autoanalyzer methods (long-wavelength

control method) and to evaluate the application for
[CG-PDR.

[Materials and methods] |
Serum samples were collected from 150 patients
undergoing the [CG-PDR in our hospital. Written
informed consent was obtained from all participants
prior to blood sampling, and the study protocol was
approved by the Ethics Committee of Chiba

University Graduate School of Medicine.

ICG measurement methods:

1) Manual-conventional method (reference method);
The absorbance of serum samples before and after
ICG loading was measured at 805 nm using a
spectrophotometer.

2) Manual-ICG decolorization method; The
absorbance of an [CG-loaded sample was measured,
a 6% solution of hypochlorous acid was added, and
absorbance was measured for use as a blank.

3) Autoanalyzer conventional method: 1CG was
measured according to a reference method.

4) Autoanalyzer-ICG decolorization method; Sodium
periodate solution (final concentration: 0.75%) was
used for decolorization, and the absorbance was
measured for use as a blank.

5) The new autoanalyzer methods is based on the
fact that 1CG has little absorption at 885 nm.
Absorbance of serum at 805 nm without 1CG loading
is estimated from that at 885 nm with 1CG loading
Jubsequently, the estimate is subtracted from the
absorbance of serum after 1CG loading. And we
performed a basic study.

‘[Rt‘ﬁlllt (performance of new autoanalyzer method)) l
) Reproducibility
Within-run reproducibility (n=20)

0.1 Smg/dlL (1ICG 15%) 0.5%
0. 32mp/dL (1CC 32%) 0.4%
Between-run reproducibility (n=24)
0.13mg/dL (ICG 139%) 0.4%
0.27mp/dL (1ICG 27%) 1.5%

I'he reagent was stable for three weeks or longer after they were set in an
automatic analyzer.

2) linearity range of concentration
|
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‘ The linearity range of concentration was 0-1mg/dL ICG. J

3) Correlation with manual conventional method

and various assays
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’ A favorable correlation was confirmed: however, patients whose

serum samples before ICG loading were turbid showed some
deviation. The new autoanalyzer method may provide more accurate |

| results for turbid samples.

4) Interference study

0.10 mg/dL (1CG 10%)

Assay

Manual Copventional
method

New suloanalyrer

o 008 0,14 0j0 011 0

0.13 0,79 0.10 011 0

0.30 mg/dL (1CG 30%)
Hb Chyle BIC BilF Hb Chyle BIlC BilF

(mg/dl)

34 094 .30 0.31

28 034 031 031

Final concentration. Hb 500mw/dL; Chyle 1400FTLU; BilC 21mg/dL: Bil-l

20mg/dl,, Conventional manual method came under a big influence in

cloudiness with the chyle. No significant interference by these substances

was noted in new autoanalyzer method

[ Conclusion]

The new autoanalyzer methods does not

require blood sampling before 1CG injection,

and enables the automatic calculation of the

retention rate, making it practicable.
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