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*Th?s study was performed with the special grant of Seoul National University Hospital.
**This feport was presented at the national coordinators meeting of project RAS 6/011 of IAEA about “EQAS of
thyroid related hormones” which has been held between the 14th and 18th of October, 1991, at Colombo, Sri Lanka.
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INTRODUCTION

Internal quality control of radioassay has been
emphasized since the advent of radicimmunoassay
since 1960’s. It is not only because the nuclear labora-
tory physicians need to be convinced with the results
they have produced, but because the referring clini-
cians should be assured with the reports of hormone
assays they got from nuclear laboratories every day.

For the internal quality control, we usually add to
our every assay at least three batches, and it is
recommended that we should disregard our total
assay results if one of the batch results is over 3
standard deviation (SD), if two of the batch results
are over 2 SD, or if all the three are over 1 SD. But
even when this surveillance system is working on,
questions still remain whether our results were not
discrepant from those of the other laboratories or
not. In other words, the nuclear physicians or the
referring clinicians used to wonder if they could
count on the assay results that they have received
from the neighboring physicians®.

There are two ways to control the quality of the
assays in these aspects. One is solely up to individual
laboratories’ efforts, that is, one could buy sera or
plasma sold as commercialized controls whose con-
centrations are known. The other is running exter-
nal quality control, nationally or regionally®-1%,
International Atomic Energy Agency (IAEA)'" star-
ted external quality control in Asian countries since
September of 1989. And it included three regional
centers and 11 countries. Our Nation participated in
the project (RAS 6/011) as regional center covering

the laboratories of our Country and those of
Philippines and Malaysia.

Three hormones were measured by 26 (first half of
operation) or 31 (second half) laboratories from our
Nation and 5 labs from Malaysia and 8 from
Philippines. After the completion of despatching
samples and gathering results, one of authors
(Kwark C) has worked out algorhithm on personal
computer by Turbo BASIC'*'® with Graphics to
manage the data for external quality contro! study
(EQAS). We are now running the second year of
operation and are expecting the third year operation
starting from April of 1992 according to the planning
of IAEA. This is the report of the first year operation
of our country and our region and the explanation of
the interpretations of the reports of software. The
reports of the second and the third years will follow

soon after the completion of each operation.

METHODS
1. Description of Laboratories and Methods

1) Characteristics of the Participants

26 laboratories participated in the first half of the
first year operation of IAEA EQAS from our Nation.
For the second half of the first year operation, the
enlisted laboratories increased to 31, but only 28
among 31 (90.3%) reported the results. For the sec-
ond half of the first year operation, 1 out of the 26
laboratories had been dropped out. But after they
received the reports from the center, this laboratory
rejoined the project for second year operation (Table
1, 2).

Among 26 Korean laboratories who started the
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Table 1. Number of Laboratories

Table 3. List of Participating L.aboratories

Labs Labs reported/

enlisted reported enlisted
1st 6month 26 26 100%
2nd 6manth 31 28 90.3%

Takble 2. Participating L.aboratories from our Nation
A. Types of Laboratory

15t 6 month 2nd 6 month

University Hospital
General Hospital

11 (42.3%)
11 (42.3%)
4 (15.4%)

14 (45.2%)
13 (41.9%)

Private Clinic 4 (12.9%)

26 ( 100%) 31 ( 100%)

B. Types of Service

Nuclear Medicine
Clinical Laboratory

13 {50.0%)
9 (34.6%)

Endocrine Laboratory 4 (15.4%)

26 ( 100%)

EQAS, 84.6% were those of university or general
hospital and the rest (15.4%) were the laboratories of
private clinics. Thyroid function tests were perfor-
med mostly, 50%, in the Departments of Nuclear
Medicine, 34.6% in the Departments of Clinical
Laboratory Medicine. The 15.4% of these labora-
tories were the specialized research laboratories for
clinical endocrinology. Table 3 is the list of par-
ticipating laboratories.

2) Assay Methods

Table 4 describes the methods of thyroid function
tests used by the participating laboratories at the
start. All the laboratories used commercialized kits
except one. Abbott kits were used most widely for
radioimmunosassay of T3 or T4. All the laboratories
except one meastred TSH by IRMA method with
commercialized kits. Dainabott products for TSH
were the most widely used (Table 4).

College of medicine, Kyung-hee university,
Korea general hospital,

Kwangju Christian hospital,

Green cross clinical pathology,

Taegu Fatima hospital,

Buchun Seongga hospital,

Samkwang reference laboratories,

Seoul National University Hospital,

Seoul clinical taboratories,

Dong boo city hospital,

Seoul jungang hospital,

College of medicine, Yonsei university,
College of medicine, Yeungnam univeristy,
Wonkwang university hospital,

Korea cancer center hospital,

Ewon yanghaeng corporation,

Inje medical college, Busan paik hospital,
Seoul paik hospital, Inje medical college,
Inchecn Christian hospital,

In ha hospital,

Jeonnam national university, Medical school,
Cheil general hospital,

Kangnam general hospital public corporation,
Baptist hospital,

Korea veterars’ hospital,

College of medicine, Hanyang university,
Soonchunhynag medical college,

Jeonbuk national university, Medical school,
Hamchun clinical pathology,

Hae jeong hospital,

2. Calculations of Parameters'>!#

For calculation of all laboratories trimmed mean
(ALTM), standard deviation (SD), coefficient of
variation (CV), mean bias, and variability of bias,
the lowest and highest 5% of results of all the labora-
taries were trimmed off. So, the excluded values
played no part in the calculations of mean value and
dispersion of values. Bias of each assay was calcu-
lated; the value of each lab was subtracted by the
ALTM and then this value was divided by ALTM.
The distribution of bias was presented by the mean
and variability of each assay.
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Table 4. Methods Used by Laboratories at the Start

T3 T4 TSH

kit No kit No kit No

Commercialized kits 25 (13 Abbott) 25 (13 Abbott)

26 (14 Dainabot)

In-house prepared kits 1 1

Table 5. The Preparation and Distribution of Pools for Each Month

A. Distribution B. Preparation

Sample 1 2 3 4 5 Pools
September, 1989 1A, 2 3 1A 5 1A Normal euthyroid (Bangkok)
October, 1989 6 TA  8A 1A 2 1B Normal euthyroid (Lahore}
November, 1989 B 4 5 1B 3 2 TA+50 nm/L T,
December, 1989 6 7JA 8A 1A 1B 3 1A +100 am/L T,
January, 1990 1B 5 7B 8B 4 1B+ 1.5 nm/L T,
February, 1990 1A 2 3 X 8A 5 1B+ 3.5nm/LT;
March, 1990* 5 1A 3 78 18 6 T3 suppressed
April, 1990 1B 2 78 3 2 7A T, suppressed + 15 mU/L TSH
May, 1990* 4 3 1A 2 5 7B TRH stimulated
june, 1990* 1B 6 8B 6 1A 8A T suppressed + 5 mU/L TSH
July 1990% 6 1B 8B 7A 4 88 TRH stimulated + Ty suppressed (50:50)
August, 199CG* TA 8A 6 8A 1B

* Pools were made twice, so the same batch samples were used only among the pools of the first 6 months and

among those of the following 6 months.

For the calculation of individual bias, those values
omitted for the calculation of ALTM’s or etc., were

retrieved and were included in the report.

RESULTS AND DISCUSSION
1. Performance of Laboratories

1) Report of Data for Individual Laboratories

We, the three regional centers, located at Seoul,
Pakistan and Thailand, distributed all the samples in
blind modes (Table 5A). Participating laboratories
did not know anything about the preparation and the
matrices of each sample (Table 5B).

One of the reports for one laboratory was demon-
strated in Fig. 1., the first page of the original report
form and the last page. Following the lab code and
the name of the laboratory, the name of the pool was

disclosed, to which each sample belonged. The
results obtained by each laboratory was listed on the
upper row. The ALTM, SD, bias mean (%) and SD
and CV of biases followed. The bias of each labora-
tory was listed below.

Check list for each laboratory followed the report.
There was displayed which was the outliers over 3
SD of ALTM for each hormone. The outliers over 3
SD were listed.

2) Performance of Laboratories'>

Each month, for each hormone asay, the summary
of the performances of individual laboratories were
listed. These summary sheets were used as a refer-
ence for the overview (Fig. 2A). Summary of ALTM,
SD, CV of both assay values and their biases were
added at the lower rows. At the end of this form, the
summary of the number of participating labs, and
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Table 6. Reproducibility of All Laboratories Trimmed Mean (ALTM) for the Whole Year

Pool No. of distribution L T4 TSH
ALTM nM CV.%*  ALTM M C.V.%* ALTM mU/L C.V.%*

1A 9 1.85 3.7 94.4 23 1.40 5.7
2 6 2.87 2.8 147.8 1.2 1.51 3.8
3 6 2.42 3.6 198.7 1.6 1.51 2.9
1B 9 1.92 253 68.9 5.4 1.93 79.0
4 4 2.95 7.2 71.9 5.8 1.13 10.4
5 4 4.55 12.6 715 9.5 136 21.7
6 8 4.07 9.2 75.5 4.4 0.25 21.2
7A 3 3.65 13.4 71.5 3.8 13.38 10.3
78 3 1.73 3.4 104.1 14 25.91 8.7
8A 6 3.81 9.9 71.2 3.4 4.57 10.4
88 2 2.55 4.7 87.3 46 10.82 21.2
Mean (C.V.) 8.7 3.9 17.7

* The CV for each sample contained the between assay variation. It also had the between-batch variation as well as
within-batch variation because each pool consisted of two batches which had been used for two 6 - month - dura-

tion operations.

ALTM, SD and CV followed (Fig. 2B).

Performance of participating laboratories were
drawn in three different ways. At first (Fig. 3A), the
values reported by individual laboratories were
displayed in groups, i.e., five samples for T3, T4 and
TSH repectively. The second was the drawing of
histogram type (Fig. 3B). The frequency of values
were drawn with the mean and lines of 3 SD. In this
figure one could count the outliers below or above 3
SD of ALTM. Figure 3C figured out the biases of
every laboratory. In the figures 3A and 3C the labor-
otories had their own points at abscissa!®.

2. Reproducibility Within Batch and Between
Batch

The ALTM for each pool assayed on more than
one occasion was summarized in Table 6. Table 6 is
table version of summary similar to the following
figures of section 3. We had prepared batches of
pools two times for the first year operation. Because
of the drift of the ALTM’s between batches, the CV’
s of ALTM’s for all the pools had increased slightly,
comparing these results (12 months’ results) with the

ones of the first half of the operation (Table 7).

As far as between-or-within-batch trends are con-
cerned, for T3, pools of 4, 5, 6, 7A, and 8A showed
mild drift toward the more concentration in each
pool in the second batches. For T4, pools of 4, 5
showed mild upward drift, too. TSH showed also
upward drift with pools of 7A, 8A and 8B. The
between and within batch drift of TSH was some-
what unique in that the concentration increased
more and more by the end of the first year operation
in pool 1B.

For T3, the CV’s of pools, the concentrations of
which were within normal range (1.53 to 3. 38 nM;
100 to 220 ng/ml) (1A, 1B, 2, 3, 4, 7B, 8B) were less
than 7.2% variation except pool 1B (11.6%: this value
was obtained after sample 5 of August of 1989 were
excluded, because only 5 laboratories responded for
this pool 1B of August, 1989, sample 5). For the pools
(5, 6, 7A, 8A) with high T3 concentration, the CV’s
ranged from 9.2% to 13.4%. :

For high T4 pool (1B), CV was 2%. Normal T4
pool (84.7 to 177.2nM; 6.6 to 13.8 ug/ml) (1A, 2, 7B,
8B) had CV’s less than 4.6%. All the assays for T4
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IAEA EGAS FOR THYROID-RELATED HORMONES *

- IAEA project RAS/6/011 -~-- *

Frrtrttrrirrrrittttttrdtbr e reeretr bbb bbtbd *

.............. IMMUNOASSAY LABORATORY.............. *

x

x

*

X

........... SEQUL, THE REPUBLIC OF KOREA...........
ERKEKREERRRERAEFRRRR KRR KRR KRR KA RN REXKX KRR R KRR RN XK
LAB. CODE : Ki8 LAB. NAME : xXy\QRwwWm"nXw~

POOL DISTRIBUTION Sm.No. T3(nM/1 ) T4(nM/1 ) TSH(uu/ml)
1 Jan.,1991 S-1 2.00 93.98 1.80
...................... A:L.%'ﬁ'..........é:oé...... é4_37. P
s.D 0.27 8.88 0.50
C.v. 0.13 0.10 0.29
BIAS MEAN(X) +2.88 +1.69 -9.66
S.D.BIAS 13.52 13.57 22.94
C.V.BIAS +4.869 +8.03 ~2.37
YOUR BIAS(%) -2.47 +11.38 +6.99
3 §~2 2.18 159.59 1.90
...................... A:L'i.h---.".'..’é:;a.‘.."iéé:ié.....'..;.éé....'
$.0 0.21 13.68 0.44
c.v. 0.10 0.10 0.27
BIAS MEAN(%) +2.54 +2.186 -9.43
S.0.8BIAS 15.08 14.85 17.27
C.V.BIAS +5.83 +6.91 -1.83
YOUR BIAS(X) +2,43 +14.45 +17.38
4 s-3 2.30 195.62 2.00
fhe et e A:L'f'ﬁ ........... é:é; ...... iéi,z;' ; 66
S.D 0.26 17.34 0.39
c.v. 0.1 0.10 0.25
BIAS MEAN(%) +4.05 +0.36 -5.22
§.D.BIAS 15.18 12-.68 21.54
C.v.BIAS +3.75 +35.23 -4.12
YOUR BIAS(%) -1.33 +7.94 +26.25
5 S-4 3.23 83.65 1.50
feresnenaas ceereeaes A:L:+'ﬁ.... ....... é.éb.......é; 96. . ..‘ 5;...
S.D. 0.37 9.82 0.44
c.v. 0.13 0.12 0.27
BIAS MEAN(%) +3.00 +0.566 -6.83
S.D.BIAS 14.63 14.25 24.05
C.V.BIAS +4.88 +25.76 -3.562
YOUR BIAS(%) +11.26 -1.83 ~6.69
6 s-5 4.99 86.23 1.50

*******************¥#**************t***********#*##********************
*KERERKRRRXKKKRRX CHECK LIST FOR YOUR LAB.[K18] REPORT #¥¥¥k¥¥aK¥A kKA KKXK
K KK KK K KK KK 3K KKK KK KK KK A KK KK KK KK 60 3K KK KKK K KKK KKK R 3OK KKK K KKK KK KoK K KK K

YOUR LAB. HAS BEEN 3 §.D. OUTLIER FOR [ T4 SAMPLE # 1 1 IN Jul., 1991

THANK YOU VERY MUCH FOR CONTRIBUTION
FROM
R E e as An s e R T L e e R R e e T s
++++++++4+ THE REGIONAL CENTER OF IAEA EQAS PROJECT +++++++++
S T IS LR S AR R R R R e T S e LS Sy

FHEE e e IMMUNOASSAY LABORATORY.......... B
30 0 I DEPARTMENT OF NUCLEAR MEDICINE.......... ++++
e SEOUL NATIONAL UNIVERSITY HOSPITAL..... ce. FHEE
FEEE o .SEOUL, THE REPUBLIC OF KOREA.......... e

ISR R e R R R e R S RS R R S R R AR S s a s SRRt S bt Dl bk

Fig. 1. Report of data for each laboratory. This figure shows only the first page and the last page
of the data of labororatory result.
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Fig. 2. Performance of participating laboratories. Each lab is labelled with one code. A) Summary of the perfor-

mance of the participating laboratories of each month is listed. ALTM, SD, CV and mean bias (%) and
variability of bias were listed at the lowest row. B) Summary of each sample for T3, T4 and TSH. This page
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gave the CV'’s less than 10%.

For the pools with normal TSH (0.4 to 4.0 mU/L),
ALTM’s of which ranged from 1.13 to 1.51 mU/L, the
CV’s ranged from 3% to 44.4% (44.4% instead of 79.
0% in the table: this value was obtained after sample
5 of August of 1989 were excluded because only 5
laboratories responded for the pool 1B of August,

qHA= el TAH—

1989, sample 5). Though we took the variation
between batch into consideration, this fluctuation
was thought to be too much. The reason why some of
the pools had so large CV’s should be disclosed. For
"TSH of the pools with increased (pools 7A, 8A, 7B
and 8B) or decreased (pool 6) values, the CV’s were
8.7 to 21.2% and 21.2% respectively. Pool 8B had
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Fig. 3. A) Plot of laboratory data for T3, T4 and TSH of each month. Data about T3 was
shown. Abscissa denoted participating 39 laboratories. B) Histogram of results for T3 of the
five samples of each month. Abscissa is concentration. Ordinate means the frequency of sam-
ples with that concentraion. Two lines show 3SD of ALTM. C) Biases of every laboratory.
Dotted lines show 3 SD of mean of biases of all laboratories.

Table 7. Reproducibility of All Laboratories Trimmed Mean (ALTM) for the First Half

T3 T4 TSH

Pool No. of distribution

ALTM* C.V.# ALTM* C.V.# ALTM* C.V.#

nM % nM % mU/L %
1A 5 1.91 2.9 93.9 1.4 1.32 6.7
2 3 2.09 4.3 149.1 2.4 1.53 4.2
3 3 2.48 2.3 200.4 2.9 1.48 4.4
1B 4 1.85 2.3 69.1 7.2 0.94 15.5
4 2 2.75 0.8 67.9 2.9 0.98 19.6
5 2 4.04 0.9 63.6 3.6 1.01 19.0
6 4 3.77 7.4 78.2 7.7 7.22 47.0
7A 2 3.33 4.9 69.9 4.8 12.61 4.4
8A 3 3.50 6.9 71.2 6.5 4.06 3.8
Mean (C.V.) 3.2 4.0 9.7

* : mean ALTM for each pool distributed more than once.
# : variability of ALTM for each pool distributed more than once.
Mean CV : mean variability of all ALTM

** : pool 6 was excluded for the calculation of mean CV
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been assayed only twice once in the first half and
once in the second half of the year. So the CV of this
pool was not taken into consideration.

For every pool, the trends of ALTM and SD‘had
been drawn. In Fig. 4A, one could read the 12-month-
trend of each pool. Because we had prepared the
batch of each pool twice for the first year operation,

A 12 HONTH(S) TREND OF A.L.1.M. & C.U. FOR POOL : 1A
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Fig. 4. One of the trends charts of pools from Septem-
ber, 1989 to August, 1990. Every page will show
the reproducibility of ALTM of T3, T4 and
TSH assay of 11 pools throughout operation.
A) This is an example of pool 1A. Ticks on
abscissa is each month of the year. B) Another
example of the trends chart showing the tidal
changes of ALTM, SD and biases. See text for
explanation.

the abscissa representing the months of the year
(from September of 1989 to August of 1990) should be
considered in two halves. One should notice the drift
within batch of ALTM’s of T3, T4 and TSH in the
first and second half of each box respectively, and
the drift between halves did mean the between batch
drift.

As the ‘trends of bias plot’ the lower three boxes of
the mean of biases for each assay'of that pool were
listed. In case of pool 2 (Fig. 4B), there was no
significant changes of ALTM or SD of T4 concentra-

#-§ tion, but the bias toward the positive value was

found. This phenomenon could be expected when the
distribution of assay values of all the laboratories
were skewed to positive side. Then, the SD of distri-
bution could be within the expected range but the
bias could have significant positive or the negative
value. If this skewness aggravated with time lapse,
especially resulting in negative bias at later parts of
distribution, one would be able to discern the deterio-
ration of that sample (degradation of hormones in-
cluded in the batches of pool).

3. Interlaboratory Interassay Coefficient
Variation (CV)

Interlaboratory interassay (between laboratory
between assay) CV’s were concentration dependent,
higher in the lower values for T3 and T4. Even if it
had also the CV over 40%, CV’s were less than 20%
for most of the T3 assays (Fig. 5A). For low T4, CV’
s were ranged from the median of 15% to more than
50% (Fig. 5B).

In case of TSH, the situation was somewhat differ-
ent (Fig. 5C). For the broader range of TSH (1 to 25
mU/L), the interlaboratory interassay CV was not
so high. But the CV’s rose abruptly and reached the
value of 200% when the concentration of the samples
was less than 1 mU/L. The CV’s of TSH less than 1
mU/L were almost 200%.
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A\ INTER-LABORATORY INTER-ASSAY COCFPICIENT OF VARIATION (C.U.)

B INTER-LABORATORY INTER-ASSAY COEFFICIENT OF VARIATION (C.V.)
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Fig. 5. A) Interlaboratory interassay coeffi-
208 cient of variation versus ALTM of T3
' (nM). B) Interlaboratory interassay co-
1 efficient of variation versus ALTM of
" th T4 (nM). C) Interlaboratory interassay
' coefficient of variation versus ALTM
of TSH (mU/L). The concentration of
8 ” TSH was drawn with logarithmic
-2.08 -1.80 8.69 .08 2,08 scale. Shaded areas were normal
tog 1SH Lul/al) Tanges.
Table 8. Recovery of T4, T3 and TSH in the First Year Operation
Pools Expected value Actual value Recovery (%)
- Pool 2 50 nM 53 nM 106%
Pool 3 100 nM 104 nM 104%
T3 Pool 5 1.5 oM 1.0 nM 67%
Pool 6 3.5 nM 2.6 nM 74%
Pool 7A 15 mU/L 13.1 mU/L 87%
TSH** Pool 8A 5 mu/L 4.3 mU/L 86%
Pool 8B 13.1 mUJ/L 10.8 mU/L 829% **
* Pool 1A and 1B : Normal euthyroid, 1A (Bankok), 1B (Lahore)
Pool 2 : Bool TA + 50 nmol/L T4, pool 3 : Pool 1A + 100 nmol/L T4
Pool 4 : Pool 1B + 1.5 nmol/L T3, Pool 5 : Pool 1B + 3.5 nmol/L T3
** Pool 6 : T3 suppressed (Seoul)
Pool 7A : Pool 6 + 5 mU/L TSH, Pool 8A : Pool 6 + 15 mU/L TSH

*** Pool 88 : The sum of Pool 6 (T3 suppressed), Pool 7B (TRH stimulated)
ALTM of Pool 7B : 25.9 mU/L
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4. Percentage of Outliers in Each Pool'”

We defined unacceptable performance of one
assay based on the degree of bias of individual labo-
ratory in each pool. Outlier was defined as the result
of more or less than 3 SD of ALTM. But each labora-
tory should take the global behavior of all the labo-
ratories in to consideration. So the mean % bias and
the variability of the bias should be referred for
comparison of each bias.

Mean percentage of outliers of T3, T4 and TSH in
each pool were 4% ~16%, 1~10%, 3~44%, respec-
tively (Fig. 6). According to the Fig. 6, outliers of T3,
T4 and TSH were not distributed among different
concentrations (ALTM’s). So the appearances of
outliers did not seem to depend upon the characteris-
tics of individual batch of pools. The occurrence of
outliers could be thought to be caused totally by
random noise. Even with the pools of very low level
of TSH, the interlaboratory variations were very
high, therfore most of the fluctuatung results were
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Percent of outiiers

O First 8 m
& Secopd &

10%

5%

1 2 3 4 [
All laboratories trimmed mean of T3(nM)

B Percentage of outliers in each pool(TSH)

Percent of cutliers vs ALTM

Percent of outliers

14%
12%
10% o
8% 1
6% -
4%
2|

0% 1
01

1 10
All laboratory trimmed mean of TSH(mU/L)

100

C

SE25% & 2 9% J@% H45% 1991—

within 3 SD and the percentage of outliers did not
increase very much.

But, if one laboratory would like to be convinced
with the results they have produced, one must con-
sider the 2 SD or 1 SD outliers, too.

5. Reeovery of Hormones

Table 8 is the data of recovery of T4, T3 and TSH.
Recovery of hormones were calculated subtracting
the mean of the ALTM’s of pool 1A or 1B from the
means of pool 2 and 3, or 4 and 5, respectively. The
expected value for recovery of T4 of pool 2 was 50
nM, and that of pool 3 was 100 nM. The recovery of
pool 2 for T4 was 106% of the expected one. The
recovery of pool 3 for T4 was 104%.

For T3, recovery of hormone of pools 4 and 5
should be 1.5nM and 3.5nM respectively. The vir-
tual recovery of T3 of pool 4 was 67%. That of pool
5 was 74%.

For TSH, recovery of pools 7A and 8A should be
5mU/L and 15 mU/L, respectively. The recovery of
pool TA was 87%, that of pool 8A was 86%. The

Percentage of outliers in each pool (T4)
Percent of qutliers va ALTM

Percent of outlier
0%

O Flret 6 months

A gegond 8 montha
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50 260
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Fig. 6. A) Percent of outliers of each pool,
ALTM of T3 (nM) versus percent of
outlier. Shaded areas denote normal
range. B) ALTM of T4 (nM) versus
percent of outlier. C) ALTM of TSH
(mU/L) versus percent of outlier. Shad-
ed areas denote normal range.
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recovery of 8B was 82%.
6. Data Processing and Reporting

With the algorithm, produced by one of authors
(Kwark C), one can handle the data, make out the
report forms, and analyze the performances of the
individual laboratory and the global trend of perfor-
mances of all the participating laboratories.

With this program, at first, we do put the data
collected via mail to the defined areas of raw data in
the program each month. When enough data is
available, all laboratories trimmed mean (ALTM)
for T3, T4 and TSH is calculated and with the same
trimmed data, program calculates the standard devi-
ation (SD) and coefficient of variation (CV) of that
sample. Then with the data of all the participating
laboratories, program calculates the bias of each
laboratory [(data of each laboratoy-ALTM)/
ALTM]. Program calculates the mean and variabil-
ity of biases of population.

Then, this program goes on to print the report
form of data of T3, T4 and TSH of each laboratory.
When each lahoratory gets the report, they come to
know to what their samples belong (because they
had been distributed in a blind fashion), and the
ALTM (T3, T4, and TSH) of the samples, SD’s, CV’
s, mean biases, and the actual equivalent values of
their own laboratories.

Summary report of laboratories’ data for T3, T4
and TSH of samples of each laboratory, ALTM, SD
and CV is printed. Three copies for each hormone of
these report forms will be given to every laboratory
each month (or each term).

With each pool, when all the samples of one batch
had been despatched, after all the data were col-
lected, the tidal changes of ALTM, SD and mean
bias for each of the hormones (T3, T4 and TSH) are
shown. When one wants, one can get the digital data
of ALTM and CV beneath the trend graphs of each
pool (or batch).

If one operation has finished, the trends of the

2E9 ¥
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performances of all the laboratories handling each
pool is expressed with three types of graphs or
tables. Program gives the tables of outliers for each
sample of pool. One can get the graph of outliers
(percent: ordinate) versus ALTM (abscissa). Inter-
laboratory interassay (between laboratory between
batch) CV’s are plotted against ALTM for T3, T4
and TSH?Y.

7. Impact of EQAS Project in Korea

1) The EQAS Project Itself

Three times, the chief technologists of the par-
ticipating laboratories convened and held the meet-
ing about the EQAS of Korea as part of the meeting
of the Korean Society of Nuclear Medicine Technol-
ogists. One of authors (Bo Youn Cho) had presented
the pros and cons of external quality control in those
meetings. They decided to sustain the EQAS of
thyroid related hormones, and the number of the
participating laboratories increased to 45 for the
second year of operation.

Two more items had been included in the external
quality control of the second year of operation. They
are beta-HCG and alphfetoprotein!®.

It was emphasized that they should receive the
results earlier, that is, not after the completion of one
term but after the collection of the data for each
month. The first year operation of EQAS was not
with the pre-prepared data processing package, so
the analysis and the making of reports were not
possible as required. Now we have software pack-
ages to handle so many data and come to be able to
report immediately after finishing the analysis each
month.

In United Kingdom, which nation has been running
the most desirable nationwide external quality con-
trol system (UKNEQAS)*~%*Y the joining labora-
tories are numbered over 200, and the reporting
service is being done by electronic mail system (E
mailage with personal computers)?®. With these

electronic mailing systems, bidirectional communi-
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cation would be possible. With the second year of
operation, and from now on, the immediate report-
ing system would play the key role to maintain the
nationwide EQAS, to increase the number of joining
laboratories and to expand the EQAS to the items
that are assayed not very often, but should be
quality-controlled externally for the sake of assay

and also for the exchange of the reports between

laboratories.

It had been suggested that the frequency of exter-
nal quality control for each of the thyroid hormones
should be decreased. It is because of both costs of
preparation and costs of assay. Once per two or three
months can be considered. Or the alternative is,
“Running the EQAS every month, and taking turns
of participation”. That is to say, every laboratory
would participate in the assay and have the duty of
reporting every 2 or 3 months in their turns. But the
most desirable is that we do the EQAS every month
with decreased number of batches. That is, perform-
ing EQAS with high, low, and medium cohcentration
of hormones per month for each laboratory.

Each laboratory can handle their data they have
received after analysis from center, to find out how
their assay for thyroid related hormones performed,
and to detect the biases that their assay system
would have chances to bear. But these extenal qual-
ity control cannot replace the internal quality con-
trol that each laboratory should perform.

Because each laboratory do use different radioas-
say kits perchased from different companies, we are
going to analyze our data in a way to disclose the
biases of the assay systems of different commercial
companies.

2) Prospects

We still have problems that were not agreed upon,
“Who will care about the whole procedure?, Who
will prepare the EQAS pool batches ?, Which items
should be included?, and Should every laboratory
afford the expenses of EQAS by themselves?”
Because most of the laboratories of our country use

the commercial kits for radioimmunoassay, the cost
participating in the EQAS is not so small.

In order to solve these problems, the committee for
EQAS should be organized in the Korean Society of
Nuclear Medicine as well as in the Korean Society of
Nuclear Medicien Technologists, and the Societies
should cover the costs (manpower and small
expenses for center works)?*®. But we think that the
costs of assay should be afforded by each participat-
ing laboratories, contrary to France where all the
finances have been supported by government®®. And
then, if we were not going to burden the costs of
assay to the patients, people as the demanders of
health care, companies should cover some parts of
the costs running the EQAS. If they do cover some of
the costs, they can promote the right use of radioas-

say in our Nation and do contribute the national

health care in tHe real sense.

We think that -dll these suggestions should be
fostered by the organized' supports of Korean Soci-
ety of Nuclear Medicine and Korean Society of
Nuclear Medicine Technologists, based upon gen-
eral agreement among the paricipating members.
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