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Abstract

The aims of this study were to utilize a non-invasive technique, the Pulse wave velocity (PWYV)
and Ankle brachial index (ABI), to assess vascular stiffness and occlusion types in metabolic
disease and cardiovascular disease risk groups at Bankrang Primary Care Unit, Phitsanulok, and
compare to healthy subjects. One hundred and fifty four participants were enrolled in this study
including obesity (n=30), pre-hypertension (n=11), dyslipidemia (n=19), diabetes mellitus
(n=14), hypertension (n=16), mix diseases (n=35), and healthy (n=29). The PWV and ABI were
measure twice for each subject by using the VP-1000 Analyzer (Colin, Co., Ltd., Komaki, Japan)
in all volunteers. Harder, slightly harder, normal, harder with possible occlusion, slightly harder
with possible occlusion, and other were found in overall for 34.4%, 31.8%, 22.7%, 3.9%, 3.2%,
and 3.9% respectively. The percentage of vascular stiffness was found significantly in diabetes
(57.1%) and mix disease (51.4%) that differed from healthy participants (p < 0.05). This study
were concluded that the vascular stiffness and occlusion in metabolic disease and cardiovascular
disease risk groups were significant difference when compare to healthy and the non-invasive
technique for PWV and ABI measurement can be used well to assess vascular stiffness and
occlusion in subjects at Primary Care Unit.

Keywords: non-invasive technique, vascular index, arteriosclerosis, stiffness, occlusion, pulse
wave velocity, ankle brachial index, cardiovascular disease, peripheral vascular disease
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Abstract

High seasitivity C reactive protein (hs-CRP) is an indicator of inflammation and is known to play the important role in cardiovascular disease. The American Heart Association (AHA) and the CDC have issued guideline for the utility of hs-CRP in the primary prevention
of coronary heart disease. Central obesity is a type of fat stored in the abdomen that plays the crucial role in the develop of cardi disease. The

jectives of this study were to compare serum hs-CRP levels between central obesity and healthy normal waist
circumference volunteers and to examine the associations among hs-CRP, glucose, and lipids. Four hundred volunteers, 200 central obesity and 200 healthy normal waist circumference, were recruited and collected blood samples. The concentrations of glucose, total cho-
lesterol (TC), triglyceride (TG), high density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), and high sensitivity C-reactive protein (hs-CRP) were d ined using the clinical istry analyzer. The hs-CRP was classified into
three levels using the AHA guideline. The level of hs-CRP greater than 3 mg/L were found 23% and 7% of participants in central obesity and healthy participants respectively. The means of hs-CRP, HDL-C, and LDL-C in central obesity were significantly differed from
control group (p<0.05). In conclusion, the hs-CRP concentration in central obesity was significant differ from normal waist circumference volunteers. However, the hs-CRP was not correlated with plasma glucose and serum lipids.

SN N X @  Results ™
Central obesity is one of cardiovascular disease (CVD) risk factors that have been more ~ The means of hs-CRP, HDL-C, and LDL-C in central obesity were significantly differed from
prominent than general obesity as measured by BMI (1). The link between obesity and in- control group (p<0.05).
flammation has been further illustrated by the increased plasma levels of several pro- _ Table2. Comparisons of Glucose, Cholesterol, Triglyceride, HDL, LDL, hs-CRP between

Central obesity and Normal waist circumference participants
inflammatory markers including cytokines and acute phase protein like C-reactive protein

: ORI < 1 : : ap Analytes Range ‘| Central obesity | Normal WC | P-value
(CRP) in obese individuals (2, 3). There is little information of those that exists in central (mg/dL) » =200
obesity among Thais. mean (SD) mean (SD
CRP is commonly called high sensitivity C-reactive protein (hs-CRP) because of Gineee (mg/dL) 208 A 809 %
increasing sensitivity of methodology used in clinical laboratory in CRP measurement (3). (Chobeserod (mg/dL) 91-376 2142) 215(45) 0255
Trigyceride (mg/dL) 90-823 148 (93) 145 (102) 0.789
P saras moddl | HDL-chatesterol (g/dL) 20-97 55(11) 41(13) 0.041*
i Central obesity i =1 S
| with sccumalation of subcutancous | LDL-cholesterol (mg/dL) 61-270 148 (34) 112 (36) 0.023*
- 3 0.1-6. X . i 5 .043*
The objectives of this study were to compare serum hs-CRP levels between central ecve (mg/L) 263 LRET) }156,(I156) AES
obesity and healthy normal waist circumference volunteers and to examine the associations Slpuificast &fferences pralue 205
among hs-CRP, glucose, and lipids. Table 3. hs-CRP between Classifications between Central obesity and Normal waist
circumference
~ \ C
G Methods =~
{ . S
Four hundred volunteers, 200 central obesity and 200 healthy normal waist circumference, Central obesity ] 0265 | 1.0(12) | 74(37)* 80 (40)* | 50(23)*
were recruited and collected blood ples. The ions of gl total chol 1 =200
(TC), triglyceride (TG), high density lipoprotein cholesterol (HDL-C), low density lipoprotein [Normal WC 0156 | 20(1.6) | 138(69)* | 48(24)* 14 (7)*
cholesterol (LDL-C), and high sensitivity C-reactive protein (hs-CRP) were determined using the 0=200
automated clinical chemistry analyzer, the OLYMPUS AU 640 (Olympus Corporation, Tokyo, *Significant differences p-value <0.05
Japalf). The hs-CRP was measured twice and the second measurement was two weeks from the The hs-CRP was significantly lited withwaist ok £ (p<0.05) with correlation
first determination. The ions were classified into three levels as in table below (4,5). coefficient (r) 0.55. However, hs-CRP was not significant correlated with glucose and lipids
(p>0.05).

Table 1. Cardiovascular disease risk classification using hs-CRP concentration by the Center of

Disease Control (CDC) and The American Heart Association (AHA) (E:SQ DiSCUSSiOﬂ ﬁ\\%

Because of hs-CRP tests are measuring a marker of inflammation, any recent illness, tissue injury, infec-

Low risk <1.00 mg/L tion, autoimmune diseases, cancer, general infl ion, and chronic infl ion, such as arthritis, will
Average sk 100-3.00 maL rjmse the ammfn.t of CRP and give a falsdy clcvated estimate of “?“_’ on the contrary antithrombotic medica-
tions (e.g. aspirin, cholesterol-lowering statin drugs, and ACE inhibitors) may also reduce CRP. Therefore, these
subjects were excluded from the study. The hs-CRP results also will be excluded if the concentration is higher than 10
High risk >3.00 mg/L mg/L. .
. CRP is synthesized primarily by the liver in response to IL-6 and IL-1. CRP normally circulates at very low levels,
Exclude criteria for hs-CRP

but acute inflammatory processes induce marked hepatic synthesis of hs-CRP, which can induce a 100-fold serum in-
Participants that had any recent illness, tissue injury, infecti . a: cancer, crease (6). This study found central obesity had hs-CRP concentration higher than 3 mg/L that significant differed from
i normal waist circumference. This may due to central obesity had been associated with adipose mass and expression of

general infl ion, and chronic infl were excluded from the study. The hs-CRP the proinflammatory gene tumor necrosis factor-a (7).
results also will be excluded if the ion s higher than 10 mg/L.
» ~y g o~y

Data analysis J Conclusions {

For comparison study of obtainable quantitative data are used the T-test and of obtainable qualitative = The hs-CRP concentrations in central obesity was significant higher than normal waist circumference
data are used chi square statistical methods for data analysis. The relationships among ion of vol The hs-CRP has emerged as a strongly independent risk factor of CVD. Therefore, central
biochemical markers were analyzed using the correlation and logistic regression statistical methods. obesity was an increased risk of CVD and should consider their health controls.
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Comparison of Glucose and Electrolyte Concentrations among Plasma
Samples Obtained from Various Types of the Combination between
Lithium Heparin and Antiglycolytic Agents

W. Boonlert', R. Wiriyaprasit’, N. Nuanmuang', S. Oo-puthinan®, A.
Chittamma*. ! Department of Medical Technology, Faculty of Allied Health
Sciences, Naresuan University, Phitsanulok, Thailand, ’Regional Science
Institute, Phitsanulok, Thailand, *Department of Pharmacy Practice, Faculty
of Pharmaceutical Sciences, Naresuan University, Phitsanulok, Thailand,
{Clinical Chemistry Division, Department of Pathology, Faculty of Medicine
Ramathibodi Hospital, Mahidol University, Bangkok, Thailand,

Background: Lithium heparin (LH) plasma samples have been used recently in urgent
cases for simultaneously measuring glucose and routine biochemical testing. Previous
studies introduced several antiglycolytic agents and combined those with LH for using
in clinical chemistry testing. There were many arguments that had been discussed on
the efficiency of these agents. The objectives of this study were to compare glucose
and electrolyte concentrations among the combinations between LH and various
antiglycolytic agents.

I B-70 I

Prevalence of Falls and Fractures in Hyponatremic Patients Presenting
to an Emergency Department
S. D. Thomas, G. H. White, P. S. Coates. SA Pathology, Adelaide, Australia,

Background: Hyponatraemia is the most common electrolyte disturbance and is caused
by either salt and water loss or water retention. The condition has been associated with
gait disturbances and falls. Identification of hyponatremia early in the elderly may be
important in reducing morbidity and mortality. We undertook a clinical audit of emergency
presentations by patients with hyponatremia.

Methods: All consecutive emergency presentations to a tertiary level hospital who had
an initial plasma electrolyte evaluation with a Na<129 mmol/L were selected (reference
interval for plasma Na 135 - 145 mmol/L). Plasma osmolality, K, Cl, emergency and
discharge diagnosis for each patient were collated.

Results: During Jan-Aug 2009, 375 sp (from 300 patients) with Na<129 mmol/L
were received from the emergency department (ED). Only 59 specimens had an osmolality
requested (16%). Forty one of 300 patients presented to ED with a history of recurrent falls
(13.7%) of whom 18 (43.9%) sustained a fracture as a result of the fall. The mean plasma
Na in the fracture patients was 126 (120-129 mmol/L) similar to the mean for all patients
with falls (125.7, range 119-129 mmol/L; mean age 81, range 55-96y) but significantly less
than age matched controls (P<0.001) admitted with conditions other than falls or trauma.
Conclusion: The incid of hypc 1ainp with fractures has been reported to
be higher than other patients presenting to ED. However only a small proportion of these
patients have their hyponatremia investigated further. Falls and fractures are more likely
to occur in patients with mild to moderate hyponatremia, suggesting the need for careful
follow up and correction of Na levels in the elderly in the community.

Methods: Twenty millilitres of fasting blood samples were collected from venipuncture
from 20 healthy vol and 20 diabetic patients. Each sample was aliquot into
pain, sodium fluoride (NaF), LH, and Plasma glucose, sodium (Na‘), potassium
(K*), and chloride (CI'), concentrations were measured in serum, NaF, LH, LH plus
various antiglycolytic agents, 10.0 mmol/L glyceraldehydes (GA), 9.8 mmol/L of tris-
bromoacetate (BA), or 16.7 mmol/L of D-mannose plasma samples at 0*, 2, 4*, 6*, and
8" hours after blood drawing. Pair t-test was used for data analysis.

Results: Blood samples treated with LH plus D-mannose and LH plus tris-bromoacetate
could preserve glucose levels effectively for up to 8 hours and did not significanty
differ from using plasma NaF (p>0.05). Most plasma samples obtained from LH plus
antigycolytic agents could be used for electrolyte analysis, except for the LH plus BA
plasma that showed slightly hemolysis at 4 hours.

Conclusions: Plasma LH plus 16.7 mmol/L of D-mannose was the most efficiency
for glucose and electrolyte determinations. The effect of this combination on other
biochemistry should be further investigations.

Urinary pH Levels between Healthy and Metabolic Syndrome Volunteers
W. Boonlert, S. Rapiya, A. Karaged, O. Narksing. Department of Medical
Technology, Faculty of Allied Health Sciences, Naresuan University,
Phitsanulok, Thailand,

Metabolic syndrome (MetS) is characterized by a group of metabolic risk factors that
present in an individual. MetS has been linked to the abnormal biochemical processes
involved in the body. Thus the body must have homeostasis processes to filtrate by kidney
and show this processes with pH in urine. The objective of this study is to compare urinary
pH levels obtained from healthy and MetS volunteers. The MetS was classified by using
the NCEP-ATP III guideline and defined as having at least three criteria in an individual.
Twenty milliliters of first moming urine samples were collected from 100 volunteers (50
healthy and 50 MetS volunteers) and urinary pH levels were measured using a pH paper
and a pH meter. The median of pH determined by a pH paper was not significant different
from those measured by a pH meter (p>0.05). The median of pH in healthy and MetS
volunteers were 6.5 and 6.00 respectively. The median of urinary pH obtained in healthy
was statistically significant higher than those obtained from MetS volunteers (p<0.001).
Sensitivity afd specificity of urinary pH levels were 82% and 90% respectively when used
a cut off point < 6.00 measuring by pH papers and MetS risk increased 8.2 times when
compared to lower pH levels. In conclusions, urinary pH was different between MetS and
healthy volunteers. Urinary pH < 6.00 measured by pH paper could be used to distingue
MetS from healthy.

| B-71 I

Abbott ARCHITECT ICT (ISE) Module Use-Life Response
Characteristics
J. L. Seago, Q. Li, D. Pistone. Abbott Laboratories, Irving, TX,

Objective: Characterize the use-life performance of the Integrated Chip Technology (ICT),
a solid-state ISE module before and after testing over 15,000 samples over 2 months.
Relevance: Electrolytes, especially Potassium, are critical STAT tests requiring quick,
accurate results. Sodium, Potassium and Chloride results are available within 3 minutes
from 15 pL of Serum, Plasma or Urine on the Abbott ARCHITECT Clinical Chemistry
Systems. The ICT module is calibrated once per day and warranted for 15,000 samples
(45,000 tests) or two months use.

Methodology: 24 hour Calibration Stability, Linearity and Precision were evaluated on
modules that processed 12,000, 17,000 and 22,000 samples. NIST SRM 909b, Linearity
Standards, Controls, revised ICT Calibrator and new concentrated ICT Sample Diluent (55
and 90 mL cartridges) automatically diluted by the instrument, were used to characterize
the ICT Module for Linearity, Precision and Accuracy.

Validation: Improvements were evaluated for Precision (EP5-A2), Linearity (EP6-A) and
Accuracy (Six Sigma metric). The 24-hour calibration interval imprecision data represents
typical response from an ICT module after processing the indicated number of samples.
Sigma values are from a module that tested 22,000 samples over two months with 3 reps
of NIST SRM 90%b.

Sigma metric: (Sigma=[(TEa(%)-Bias(%))/CV(%)] as per westgard.com using RiliBak

TEa targets.
Results:
# Sampies | Months | Na' (5)°__Na' (L) K®e | K@ Jae | oawm
Precision - 5 day (%CV) o s 233 051 L) 043 L33 243
e R N 0 S E I T R D O T
17,000 ? €3 53 047 o4
12,000 1 e47 087 050 08
i — e el s T T
0-17,000] $-7 S o | <SRN EM A RM | SS% SR amy
22,000 7 <S% i <S% <5%0.25 mM © <5% 3 <S4 <88
Sigma Anatysis - (NIST SRM 905b) Na@) Ne() | K@) k@ oy oy
Certificate Value (mmolL) 12076 © 1410 344 D 6278 9.1 11943
..... 09b et -3 : SO LE O O
3] RPN X I T
% CV (Serum) 054%
TEs O%) RIlBAK) 8.0%
Sigma ni 1.0 120

* S=Serum, U=Urine

Conclusion: The claimed ICT Module performance was confirmed after testing >15,000
samples over 2 months. Recent ICT improvements resulted in better accuracy and
precision especially for Potassium with a 24-hour calibration interval. Sigma metrics
demonstrate improved quality confirming the Abbott ICT Module is well suited for use
in the Clinical Chemistry Laboratory over its intended use life. The new concentrated ICT
Sample Diluent (700/1200 samples/cartridge) eliminates the need for multiple cartridges
on-board the system, freeing up more reagent positions for laboratories to run additional
assays in-house.
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