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Abstract

Determination of the concentration of human lutein-
izing hormone plays an important role for the
prediction of ovulation, evaluation of infertility,
diagnosis of pituitary and gonadal disorders and in
the differential diagnosis of puberty disorders. The
ARCHITECT LH chemiluminescent-immunoassay
for the quantitative determination of luteinizing
hormone in human serum and plasma serves this
clinical utility. The assay was re-designed to improve
robustness in terms of better lot-to-lot consistency,
allowing users to discontinue current practice of
matching reagent, calibrators and controls. The re-
designed ARCHITECT LH assay was evaluated on
the ARCHITECT instrument-platform and com-
pared to the predicate device: the previously mar-
keted ARCHITECT LH assay.

Total imprecision of the assay was 2.4 - 8.9%CV
across the claimed measuring interval (0.09 - 250.00
mlU/mL). Detection Limits were determined as
Limit of Quantitation with 0.09 mIU/mL, Limit of
Blank 0.01 mlU/mL and Limit of Detection 0.03
mlU/mL. Correlation slope to the predicate
ARCHITECT LH assay was 1.04. Linearity was
demonstrated in the claimed measuring interval.
Mean recovery was determined to be 101.0 %.
Process capability indices demonstrated excellent (>6
Sigma) lot-to-lot reproducibility. The re-designed
ARCHITECT LH assay showed excellent perfor-
mance and good correlation to the predicate device.
The high lot-to-lot reproducibility demonstrates
excellent process capability and allows more flexi-
bility in managing inventory for end-users. Matching
of reagents, calibrators and controls is no longer
required. The ARCHITECT LH assay is a valuable
tool in clinical laboratories for the accurate and
precise quantitation of human luteinizing hormone.
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Abbreviations

CLSI  Clinical and Laboratory Standards Institute
Cp, Cpk Process capability indices

cv Coefficient of variation

EDTA: Ethylenediaminetetraacetic acid
F(ab’), Antibody fragment (antigen-binding)
FSH Follicle stimulating hormome
HAMA Human anti-mouse antibodies

hCG Human chorionic gonadotropin

HRT  Hormone replacement therapy

IgG Immunoglobulin G

v International units

LH Luteinizing hormone

LN List number

LoB Limit of Blank

LoD Limit of Detection

LoQ Limit of Quantitation

MCC  Multi constituent control

RF Rheumatoid factor

RLU  Relative light units

SCC  Single constituent control

SD Standard deviation
TSH
WHO

Thyroid stimulating hormome
World Health Organization
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1. Introduction

Determination of the concentration of human luteinizing
hormone plays an important role for the prediction of
ovulation, evaluation of infertility, diagnosis of pituitary
and gonadal disorders [1, 2] and in the differential
diagnosis of puberty disorders [3, 4]. Human luteinizing
hormone (LH, lutropin) is a glycoprotein hormone with
two dissimilar subunits (o and B). The a-subunit is
essentially identical to the a-subunits of follicle
stimulating hormone (FSH, follitropin), thyroid
stimulating hormone (TSH, thyrotropin), and human
chorionic gonadotropin (hCG) [5-8]. The B-subunit is
considerably different from that of FSH and TSH [5, 8,
9]. However, the B-subunits of LH and hCG are very
similar [5, 9, 10]. LH, together with FSH, is secreted by
the gonadotroph cells in the pituitary [9, 11] in response
to the secretion of the gonadotropin releasing hormone
from the medial basal hypothalamus [12-14]. Ovarian
steroids, principally estrogens, modulate the secretion of
LH and FSH which in turn regulate the menstrual cycle
in females. When the follicle and the ovum contained
within it, reach maturity, a surge of LH causes the
follicle to rupture releasing the ovum. The follicular
remnant is transformed into a corpus luteum, which
secretes progesterone and estradiol. During the follicular
and luteal phases, LH concentrations are much lower
than the levels observed at the time of the LH surge.
During the follicular and luteal phases, the estrogens
exert a negative feedback on the release of LH. Shortly
before the mid-cycle surge in LH, ovarian steroids,
specifically estradiol, exert a positive feedback on the
release of LH [1, 15, 16].

Increasing concentrations of LH precede ovulation
and in cases in which the period of optimal fertility
needs to be defined for the timing of intercourse or
artificial insemination, the determination of daily
concentrations of LH is important for the prediction of
ovulation. More frequent sampling is required if the
precise time of follicular rupture is needed for egg
aspiration for in vitro fertilization [17].

At menopause, or following ovariectomy in women,
concentrations of estrogens decline to low levels. The
lowered concentrations of estrogens result in a loss of
the negative feedback on gonadotropin release. The
consequence is an increase in the concentrations of LH
and FSH [1, 17, 18]. The primary role of LH in the male
is to stimulate the production of testosterone by the
Leydig cells. LH, through the production of testosterone
together with FSH, regulates spermatogenesis in the
Sertoli cells of the seminiferous tubules of the testes.
Testosterone exerts a negative feedback on the release
of LH [2]. In sexually mature adults gonadotropin
deficiency is usually an early indication of the
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development of panhypopituitarism. Low concentrations
of LH, FSH, and steroids are observed with this disorder.
In contrast, gonadotropin secreting tumors of the
hypothalamus and pituitary result in elevated
concentrations of LH and FSH [17]. Gonadal failure, a
cause of infertility, is indicated by elevated
concentrations of LH and FSH accompanied by low
concentrations of gonadal steroids [1, 2, 17]. In the
female, elevated concentrations of LH can indicate
primary amenorrhea [1], menopause [1, 17, 18],
premature ovarian failure [17, 19], polycystic ovarian
syndrome [19, 20], hypergonadotropic hypogonadism [1,
17], or ovulation. In the male, elevated concentrations of
LH can result from primary testicular failure,
seminiferous tubule dysgenesis (Klinefelter’s syndrome),
Sertoli cell failure, anorchia, or hypergonadotropic
hypogonadism [21, 22].

A re-designed version of the ARCHITECT LH assay
with List number (LN) 2P40 for the quantitative
determination of human luteinizing hormone (LH) in
human serum and plasma has now been made available
worldwide. The improved assay allows the customer or
end-user to discontinue the tedious and cumbersome
current practice of matching reagent, calibrators and
controls, which allows more flexibility in managing
inventory in customer’s laboratories. The assay is
referenced to the WHO Luteinizing Hormone Human
Pituitary 2" International Standard 80/552 and uses a 6-
point Standard Calibration curve, compared to the 2-
point calibration curve adjustment performed on the
predicate LH assay. The assay can be run with any
commercially available single- (SCC) or multi-
constituent (MCC) controls. Lot-to-lot reproducibility
was enhanced by changes made by qualification of new
raw materials for the Microparticle and Conjugate
components. A state of-the-art mouse monoclonal anti-
a-LH F(ab’), fragment was chosen to replace the former
IgG based Conjugate. The stability of the calibrators
was improved by replacing the plasma based diluent
with an artificial matrix. In addition, the sample volume
was reduced from 65uL to 25uL and an automated 1:4
dilution option was implemented for samples reading >
250 mIU/mL (up to 1000 mIU/mL).

Performance of this assay was evaluated in verifica-
tion and validation studies and correlation to the predi-
cate device was determined as summarized below.

2. Materials and Methods

The re-designed ARCHITECT LH assay (LN 2P40) was
evaluated on the ARCHITECT instrument platforms and
the assay performance characteristics were compared to
the predicate ARCHITECT LH assay (LN 6C25).
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Figure 1. Assay format of the ARCHITECT LH assay (02P40)

Assay Format: The re-designed ARCHITECT LH
assay is a two-step chemiluminescent immunoassay (see
Figure 1). In the first step, sample and anti- LH coated
paramagnetic microparticles are combined. LH present
in the sample binds to the anti-3 LH coated
microparticles. After washing, anti-o LH acridinium-
labeled conjugate is added. Following another wash
cycle, pre-trigger and trigger solutions are added to the
reaction mixture. The resulting chemiluminescent
reaction is measured as relative light units (RLUs). A
direct relationship exists between the amount of LH in
the sample and the RLUs detected by the ARCHITECT
i System optics. The ARCHITECT LH calibrators A-F
have concentrations spanning the entire measuring range
of the assay (A: 0.0, B: 1.0, C: 3.5, D: 15.0, E: 50.0 and
F: 250.0 mlU/mL). The ARCHITECT i System
calculates the calibrator A through F mean chemi-
luminescent signal from two replicates, generates a
calibration curve and stores the result.

The medical decision points for LH are typically the
upper and lower limits of the central 95% population
distribution for males, post menopausal females,
follicular and luteal phases for women of child bearing
age and the lower 2.5% percentile limit for the mid
cycle peak phase. Since many of these decision points
are proximal to each other, general target values of 1, 10,
and 70 mlU/mL were chosen as medical decision points
for performance testing.

The imprecision of the ARCHITECT LH assay was
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determined using both serum (n=4) and plasma based
panels (n=4), which spanned the entire measuring range
(0-250 miU/mL). The protocol employed for this testing
was based on guidance from CLSI protocol EP5-A2
[23]. Three replicates of all panels were assayed at 2
separate times per day over a 20 day period using two
reagent lots and on two instruments. The study was
conducted on all three platforms of the ARCHITECT
instrument family (i2000SR, i2000 and i1000SR) to
assess equivalent performance, resulting in a total of six
instruments used for this study. To further assess serum
to plasma equivalency, matched serum and plasma
specimens were prepared for this test setup.

The sensitivity was determined as Limit of Quantita-
tion (LoQ), Limit of Blank (LoB) and Limit of
Detection (LoD) based on guidance from CLSI EP17-A
[24]. The LoQ is defined as the lowest amount of
analyte in a sample that can be accurately quantitated
with a total allowable error, which was specified at 22%
for the re-designed LH assay. The LoD is defined as the
lowest amount of analyte that can be reliably identified
as being qualitatively present in the sample. The study
was performed with four blank (zero-level) samples and
eight samples with LH concentrations ranging from 0.05
- 0.11 mlU/mL. These samples were tested over a period
of three days using two reagent lots and two instruments.
This testing was repeated on each platform of the
ARCHITECT instrument family (i2000SR, i2000 and
i1000SR) to assess performance equivalency.
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The Limit of Blank (LoB) and Limit of Detection (LoD) of
the ARCHITECT LH assay was determined using proportions
of false positives (a) and false negatives (B) less than 5%. This
analysis was performed using four blank (n=240 replicates)
and eight low level LH samples (n=478 replicates).

To establish the measuring interval (reportable range) of the
assay an additional study was conducted to confirm the linear
range of the assay. This study was performed on all 3 family
members of the ARCHITECT instrument platform based on
guidance from CLSI protocol EP6-A [25].

The measuring interval is defined as the range of values
expressed in mlU/mL which meet the limits of acceptable
performance for both imprecision and bias for an undiluted
sample. Precision by the CLSI EP5-A2 [23] protocol was
performed at the assay limits, CLSI EP17-A [24] employed to
determine LoQ (low point) and CLSI-EP6-A [25] to determine
the upper end of linearity (high point).

The expected values were established for normal males
(n=199), normally cycling females (n=64) and post-
menopausal females (n=124, not on hormone replacement
therapy (HRT)). For this study, the follicular phase was
defined as the period of time from 10 to 4 days prior to the
mid-cycle peak. The luteal phase was defined as the period of
time from 4 to 10 days following the mid-cycle peak. Cycle
days were synchronized to the mid-cycle peak, the day on
which the LH concentration was most elevated. Specimens
used were serum samples sourced from commercial supplier
(ProMedDx, Norton (MA), USA; and Bioreclamation,
Hicksville (NY), USA) and tested in single replicates.
ARCHITECT i2000SR and i2000 instruments were utilized
for testing.

A study was performed to determine accuracy of the assay
by verifying the percentage (%) recovery of LH. This was
achieved by preparing LH stock solutions using human
pituitary luteinizing hormone (lyophilized, >95% purity,
SCRIPPS (CA), USA) diluted in normal human male serum.
Known concentrations of LH were then added using the
prepared stock solutions to 15 specimens with varying
endogenous LH levels (10 - 70 mIU/mL). The concentration
of LH was obtained using the ARCHITECT LH assay and the
resulting percent recovery calculated as follows:

Value obtained — Endogenous level x100

% Recovery =
LH added

The study was conducted on all three family members of
the ARCHITECT instrument platform to assess equivalent
performance.

The correlation with the predicate ARCHITECT LH assay
was evaluated per CLSI EP9-A2-IR [26] protocol. In these
evaluations 107 unique specimens across the range of 0 - 250
mlU/mL were used. Specimen concentrations ranged from
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1.00 - 207.80 mIU/mL with the ARCHITECT LH
(2P40) assay and from 1.11 - 236.20 mlIU/mL
with the ARCHITECT LH (6C25) assay. The
specimens included in the study were sourced
from external commercial vendors (ProMedDx,
Norton (MA), USA; and Bioreclamation,
Hicksville (NY), USA) and derived from different
sample categories (normal males, normally
menstruating females, and postmenopausal
females without HRT). Since samples > 100
mlU/mL are rarely expected in normal
populations, 7 normal male samples were spiked
with LH stock solutions to cover the upper range
of the assay. All samples were tested in replicates
of two on both the investigational and comparator
assays. Regression analysis was performed on the
mean of the two replicates using the Passing-
Bablok [27] and least squares regression methods.

Lot-to-lot reproducibility for the redesigned
ARCHITECT LH assay was assessed by testing
BIO-RAD Liquicheck Immunoassay Plus Control,
composed of three different LH levels with 3, 15,
and 45 mlU/mL across three reagent and
calibrator lots resulting in nine different
combinations per level. For each level the
standard deviation (SD) and %CV was calculated
from the means of each Reagent-Calibrator lot
combination. In addition, process capability
indices (Cp, Cpk) were calculated based on the
calculated standard deviation and the BIO-RAD
package insert specifications (ranges of means).

Potential Interference of the ARCHITECT LH
assay with hemoglobin (=500 mg/dL), bilirubin
(>20 mg/dL), trigylcerides (3000 mg/dL), and
protein (>12 g/dL) is designed to be within +/-8%
in the range 10-70 mIU/mL and was evaluated by
a study based on guidance from the CLSI protocol
EP7-A2 [28].

The assay is designed to have a recovery of 100
+/-8% when analyzing rheumatoid factor (RF) or
human anti-mouse antibodies (HAMA) positive
samples spiked with known amounts of LH across
the range of 10-70 mlU/mL. Spiked test and
reference specimen samples were evaluated in
replicates of four and the normal human control
samples in replicates of 14 with one reagent lot on
one  ARCHITECT i2000SR instrument.
Specimens containing HAMA and RF were
sourced from a commercial supplier (ProMedDx,
Norton (MA), USA). Normal human serum
specimens obtained from German blood donor
service (DRK Transfusion Center Plauen) were
pooled and used as the normal control sample.
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Human pituitary luteinizing hormone diluted in normal human
male serum was used for spiking. A total of six serum pools
were prepared using 292 specimens in the LH concentration
range 1.5 - 6.0 mlU/mL.

The specificity of the ARCHITECT LH assay was
determined for the potential cross-reacting hormones FSH,
TSH, and hCG at 150 mlU/mL, 100 pIU/mL and 200,000
mlU/mL, respectively. Aliquots of ARCHITECT LH
Calibrator A, analyte free (0 mlU/mL), in addition to a pool
of normal male serum (<10 mIU/mL) and spiked normal male
serum samples (50 - 70 mIU/mL) were supplemented with
potential cross-reactants at different concentrations and tested
for LH. The following formulation was employed to calculate
the cross-reactivity:

mean LH conc. —mean LH reference conc. x100
conc. of cross reactant

% Cross - Reactivity =

With regards to tube type equivalency the assay is designed
to have a bias of < 8% when testing samples at the two
medical decision points 10 and 70 mlIU/mL. Following tube
types have been evaluated: Serum separator tubes, potassium-
EDTA and sodium-heparin.

3. Results and Discussion

Table 1 shows results obtained on the i2000SR instrument,
including within-run (replicate to replicate) and total (within
laboratory) SD and %CV results. The assay demonstrated an
excellent precision across the entire measurement range. In
addition no performance difference was observed between
serum and plasma samples (n=60, regression slope 1.00;
r=1.00; not shown). Results across the measuring interval
ranged from 2.3 to 8.9% on the ARCHITECT i2000SR
instrument, 2.3% to 4.8% on the ARCHITECT 2000, and 2.4
to 4.3% on the ARCHITECT i1000SR.

The re-designed ARCHITECT LH assay demonstrated
linearity within the range of 0.09 - 250.00 mIU/mL on all
three  ARCHITECT instrument platforms. The absolute
deviation from linearity of < 1 mlU/mL was observed for
samples within LoQ and 10 mIU/mL, <11% for samples
within 10 and 70 mIU/mL, and <15% for samples above 70
mIU/mL. Values up to 1000 mIU/mL have been determined
using the manual or automated dilution procedure. Also these
samples showed linearity with less than 15% absolute
deviation from linearity.
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For the werification studies described, the
measuring interval (reportable range) was 0.09
miU/mL (LoQ) - 250.00 mlU/mL. When using
the manual or automated dilution procedure (1:4
dilution), the assay can determine values up to
1000.00 miU/mL.

Expected values, as shown in Table 3, were
established from normal males, normally
menstruating females (three cycle phases) and
postmenopausal females (without HRT). The
reference ranges were comparable to the predicate
device and are in line with those described in
literature [29].

Results from the ARCHITECT i2000SR
instrument demonstrated a LoQ of 0.09 mlU/mL,
LoB of 0.01 mlU/mL and LoD of 0.03 mIU/mL.
Table 2 shows results obtained with all three
ARCHITECT instrument types.

The determined reference range is comparable
to that of the predicate device and to reference
ranges described in the literature [29]. However, it
is recommended that each laboratory establish its
own reference range that is appropriate for the
laboratory’s patient population (i.e. a normal
range that reflects the type of specimen and
demographic variables such as age and sex, as
applicable) and/or correlation data to predicate
assays. Variables such as sampling size and
sample population may impact individual results.

Mean recovery was calculated to be 101.0%
across all ARCHITECT instrument platforms.
Mean recovery was 101.2% on the ARCHITECT
i2000SR platform, 98.8% on the ARCHITECT
i2000 and 103.0% on the ARCHITECT i1000SR.

Method Comparison (Correlation) with the
predicate device was determined and evaluated
according to the Passing-Bablok and the least
squares regression method. The re-designed
ARCHITECT LH assay had a Passing-Bablok
method correlation slope of 1.04 (y=1.04x — 0.27)
and a Pearson correlation coefficient of r=0.99 to
the predicate device. Refer to Figure 2A for the
corresponding Passing-Bablok [27] and Figure
2B for Bland-Altman [30] correlation plots.
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Table 1: Precision study on the i2000SR instrument platform (SP=serum panel; PP=plasma panel).

Sample Instrument Reagent Mean Within-Run Within- Total SD | Total
Type Lot (mIU/mL) SD Run %CV %CV
SP1 A 1 3.52 0.099 2.8 0.101 29

2 3.39 0.068 2.0 0.087 2.6

B 1 3.79 0.122 3.2 0.130 3.4

2 3.40 0.124 3.6 0.131 3.9

SP2 A 1 16.01 0.297 1.9 0.389 24
2 15.84 0.307 1.9 0.464 2.9

B 1 17.18 0.487 2.8 0.533 31

2 15.56 0.454 29 0.502 3.2

SP3 A 1 47.69 1.086 2.3 1.291 2.7
2 47.82 1.012 2.1 1.442 3.0

B 1 51.03 1.522 3.0 1.989 3.9

2 46.55 1.200 2.6 1.633 35

SP4 A 1 222.58 4913 2.2 7.937 3.6
2 228.31 5.188 2.3 8.962 3.9

B 1 239.29 7.147 3.0 7.927 3.3

2 220.87 4.888 2.2 6.160 2.8

PP1 A 1 1.00 0.029 2.9 0.035 35
2 0.95 0.023 2.4 0.028 2.9

B 1 1.08 0.037 35 0.044 4.1

2 0.94 0.028 3.0 0.031 3.3

PP 2 A 1 5.21 0.109 2.1 0.230 44
2 5.01 0.121 2.4 0.149 3.0

B 1 5.58 0.171 3.1 0.180 3.2

2 5.00 0.134 2.7 0.187 3.7

PP 3 A 1 46.23 0.787 17 1.073 2.3
2 46.08 1.271 2.8 1.738 3.8

B 1 49.17 1.581 3.2 1.827 3.7

2 45.76 1.032 2.3 1.227 2.7

PP 4 A 1 93.33 2.949 3.2 8.152 8.7
2 93.21 2.942 3.2 8.316 8.9

B 1 96.54 3.524 3.6 5.342 55

2 91.25 2.295 2.5 4.871 5.3
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Table 2: Sensitivity (LoB, LoD, and LoQ). Table 3: Expected Values obtained from normal males,
normally menstruating females and postmenopausal females
without hormone replacement therapy (HRT).

Instrument N [mIU/mL] I .
LH values [mIU/mL
i2000SR 240 0.01 [ 1
. Central 95% of Data
LoB i2000 240 0.01 -
i Median
11000SR | 240 0.00 Category N | /Mean | Lower Upper
- * Limit  Limit
i2000SR N/A 0.03
LoD i2000 N/A 0.01 Normal Males 199 2.96 0.57 12.07
i2000SR N/A 0.09 Menstruating Females 303 3.98 1.80 11.78
- — Follicular Ph
LoQ 2000 N/A 0.09 officurar Fhase
i1000SR N/A 0.07 Narmally
i . i
E/Ienstruatlng Females 64 26.00 * 759 8908
Mid-Cycle Peak
Normally
E/Ienstruatmg Females 294 279 * 056 14.00
Luteal Phase
Postmenopausal -
Females without HRT 124 | 25.73 516 61.99
* mean was calculated when population was normally
distributed.
N = w7 250,00
R =08
Lower 85% Conlidence Limit 200.00
of R: 0.09 E
85% Confidence Limit
: 0.89 g 150,00
5
Passing Bablok: i 10000 Least Squares:
Y = 104X =027 g Y = 098X + 156
Lower 95% Confidence Limit i Lower 95% Confidence Limit
of m: 1.0 50,00 of sh[ﬂ- 0.95
Upper 95% Confidence Limit * Upper 85% Confidence Limit
of Slope: 1.07 of Slope: 1.01
Lower 85% Confidence Limit 0.001 . . - T
of Intercept: —0.43 000 5000 10000 15000 20000  250.00
gT«EEGGmmhweUﬂ Meaan Architact LH 06C25 [mill/mi]
nteroapt: —0.1
Fig.2A. Passing Bablok Correlation Method for comparison of improved ARCHITECT LH
assay (02P40) with the predicate ARCHITECT LH assay (06C25).
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N = 107
Mean = 0.84
SD = 5241

Mean + 1.96 5D: n22

Mean 02P40 [mill/mi] — Mean 06C25 [miU/mi]
o
8

el Mean — 196 SD: -9.38

0.00 50.00

10000
Average [miUfmi]

Fig.2B. Bland-Altman Plot Method Comparison of improved ARCHITECT LH assay
(02P40) with the predicate ARCHITECT LH assay (06C25).
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Fig.3. Lot-to-Lot reproducibility and robustness of the improved ARCHITECT LH assay (02P40)
has been assessed by testing BIORAD Multi Constituent Controls (MCC) at different LH levels
across three reagent and calibrator lots (9 combinations). Red line shows ranges of the means as
published in the control manufacturers Package Insert.

Lot-to-lot  reproducibility for the re-designed
ARCHITECT LH assay has been assessed by testing
BIO-RAD multi-constituent control (MCC) at three
different LH levels i.e. 3 mlU/mL (MCC-1), 15
mlU/mL (MCC-2), and 45 mlU/mL (MCC-3)). Refer to
Figure 3 for results of lot-to-lot comparison. Individual
results obtained for all combinations were within the
ranges of the means as described in Package Insert of
the control manufacturer. Total %CVs of Reagent-
Calibrator lot combinations were 1.5% (MCC-1), 2.3%
(MCC-2) and 2.1% (MCC-3). Cp / Cpk index values
were 4.50 / 4.21 (MCC-1), 2.99 / 2.72 (MCC-2) and
3.24 | 2.96 (MCC-3), respectively. Thus, this indicates
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an excellent process capability (> 6 Sigma) across all
reagent combinations and assay runs.

Endogenous compound interference of the
ARCHITECT LH assay was tested to be maximum 8%
in  measured concentration with high protein
concentrations (>12 g/dL) and less than 2% for bilirubin
(>20 mg/dL), triglycerides (=3000 mg/dL) and
hemoglobin (=500 mg/dL). RF and HAMA interference
revealed an overall mean % recovery rate of 94% and
99%, respectively.

Cross-reactivity of the assay with FSH, TSH and
hCG at high LH levels (50 — 70 mlU/mL) was 0.15%,
0.69% and < 0.01% respectively.
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The following specimen collection tubes have been
verified for use with the redesigned ARCHITECT LH
assay: Human serum (including serum separator tubes),
human plasma collected in potassium-EDTA and
sodium-heparin. Predicted bias was 2.04% at 10
mlU/mL and 1.16% at 70 mlU/mL. Other specimen
collection tubes have not been tested with this assay.
The re-designed ARCHITECT LH assay allows also the
use of sodium-heparin tubes, which can not be used in
the predicate device.

4, Conclusions

The re-designed ARCHITECT LH assay showed
excellent performance and a very good correlation with
the predicate device. The high lot-to-lot reproducibility
demonstrates an outstanding assay run performance (>
six sigma quality process) and allows the end-users
more flexibility in the management of reagent inventory
thus allowing the elimination of the tedious and
cumbersome matching of reagents and calibrators.

An accurate and precise measurement of luteinizing
hormone concentrations is important in the diagnosis,
treatment and monitoring of many different conditions.
The re-designed ARCHITECT LH assay is a valuable
tool available to clinical laboratories for determination
of luteinizing hormone in human serum and plasma. The
re-design of the assay improved performance as well as
process- and run-capability compared to the predicate
device.

References

[1] Ross GT. Disorders of the ovary and female
reproductive tract. In: Wilson JD and Foster DW, eds.
Williams Textbook of Endocrinology. Philadelphia
Saunders 1985:206-58.

[2] Griffin JE, Wilson JD. Disorders of the testis and
male reproductive tract. In: Wilson JD and Foster
DW, eds. Williams Textbook of Endocrinology.
Philadelphia Saunders 1985:259-311.

[3] Carel JC, Léger J. Clinical practice. Precocious
puberty. N Engl J Med 2008;358:2366-77.

http://dx.doi.org/10.1056/NEIJMcp0800459

[4] Pandian MR, Odell W, Carlton E, Fisher DA.
Development of third-generation immunochemi-
luminometric assays of follitropin and lutropin and
clinical application in determining pediatric reference
ranges. Clin Chem 1993;39:1815-9.

[5] Pierce JG, Parsons TF. Glycoprotein hormones:
structure and function. Annu Rev Biochem
1981;50:465-95.

http://dx.doi.org/10.1146/annurev.bi.50.070181.002341

http://ccaasmag.org/BIO

Michael Oer, BIO 2012, 2, 27-36

[6] Shome B, Parlow AF. Human follicle stimulating
hormone (hFSH): first proposal for the amino acid
sequence of the alpha-subunit (hFSHa) and first
demonstration of its identity with an alpha-subunit of
human luteinizing hormone (hLHa). J Clin
Endocrinol Metab 1974;39:199-202.

http://dx.doi.org/10.1210/jcem-39-1-199

[7] Sairam MR, Li CH. Human pituitary thyrotropin.
isolation and chemical characterization of its subunits.
Biochem Biophys Res Commun 1973;51:336-42.

http://dx.doi.org/10.1016/0006-291X(73)91262-X

[8] Vaitukaitis JL, Ross GT, Braunstein GD, Rayford
PL. Gonadotropins and their subunits: basic and
clinical studies. Recent Prog Horm Res 1976;32:289-
331.

[9] Bishop WH, Nureddin A, Ryan RJ. Pituitary
luteinizing and follicle stimulating hormones. In:
Parons JA, editor. Peptide hormones. Baltimore
University Park Press 1976:273-98.

[10] Keutmann HT, Williams RM, Ryan RJ. Structure
of human luteinizing hormone beta subunit: evidence
for a related carboxyl-terminal sequence among
certain peptide hormones. Biochem Biophys Res
Commun  1979;90:842-8.

291X(79)91904-1

http://dx.doi.org/10.1016/0006-

[11] Daughaday WH. The adenohypophysis. In: Wilson
JD and Foster DW, eds. Williams Textbook of
Endorcrinology. Philadelphia Saunders 1985:80-3.

[12] Schally AV, Arimura A, Kastin AJ, Matsuo H,
Baba Y, Redding TW, et al. Gonadotropin-releasing
hormone: one polypeptide regulates secretion of
luteinizing and  follicle-stimulating  hormones.
Science 1971,173:1036-1038.

http://dx.doi.org/10.1126/science.173.4001.1036

[13] Harris GW, Naftolin F. The hypothalamus and
control of ovulation. Br Med Bull 1970; 26:3-9.

[14] Knobil E. The neuroendocrine control of the
menstrual cycle. Recent Prog Horm Res 1980;36:53-
88.

[15] Vande Wiele RL, Bogumil J, Dyrenfurth I, Ferin M,
Jewelewicz R, Warren M, et al. Mechanisms
regulating the menstrual cycle in women. Recent
Prog. Horm. Res., 1970;26: 63-103.

[16] Bonnar J. Gynaecology and obstetrics: the
hypothalamus and reproductive function. In: Scott
RB and Walker RM, eds. The Medical Annual.
Bristol (England): J Wright & Sons 1973:251-8.

[17] Beastall GH, Ferguson KM, O'Reilly DS, Seth J,
Sheridan B. Assays for follicle stimulating hormone
and luteinising hormone: guidelines for the provision

35


http://dx.doi.org/10.1056/NEJMcp0800459
http://dx.doi.org/10.1146/annurev.bi.50.070181.002341
http://dx.doi.org/10.1210/jcem-39-1-199
http://dx.doi.org/10.1016/0006-291X(73)91262-X
http://dx.doi.org/10.1016/0006-291X(79)91904-1
http://dx.doi.org/10.1016/0006-291X(79)91904-1
http://dx.doi.org/10.1126/science.173.4001.1036

BIO © [2012], Copyright CCAAS

of a clinical biochemistry service. Ann Clin Biochem
1987;24:246-62.

[18] Judd HL. Hormonal dynamics associated with the
menopause. Clin Obstet Gynecol 1976;19:775-88.

http://dx.doi.org/10.1097/00003081-197612000-00005

[19] Kletzky OA, Davajan V. Differential diagnosis of
secondary amenorrhea. In; Mishell DR Jr, Brenner PF,
eds. Management of common problems in obstetrics
and gynecology. Oradell: Medical Economics Books
1983:352-6.

[20] Lachelin G. The polycystic ovary syndrome. In:
Studd J, eds. Prog Obstet Gynecol. Edinburgh:
Churchill Livingstone 1984:290-301.

[21] Franchimont P. Human gonadotropin secretion in
male subjects. In: James VHT, Serio M and Martini L
eds. The endocrine function of the human testis. New
York: Academic Press 1973:439-58.

[22] Marshall JC. Clinics
metabolism. Investigative
Endocrinol Metab
http://dx.doi.org/10.1016/S0300-595X(75)80047-8

[23] Clinical and Laboratory Standards Institute.
Evaluation of precision performance of quantitative
measurement methods: approved guideline - second
edition. CLSI document EP5-A2. Wayne, PA:
Clinical and Laboratory Standards Institute, 2004.

[24] Clinical and Laboratory Standards Institute.
Protocols for determination of limits of detection and
limits of quantitation: approved guideline. CLSI
document EP17-A. Wayne, PA: Clinical and
Laboratory Standards Institute, 2004.

in endocrinology and
procedures. Clin
1975;4:545-67.

http://ccaasmag.org/BIO

Michael Oer, BIO 2012, 2, 27-36

[25] Clinical and Laboratory Standards Institute.
Evaluation of the linearity of quantitative
measurement procedures: a statistical approach:

approved guideline. CLSI Document EP6-A. Wayne,
PA: Clinical and Laboratory Standards Institute, 2003.

[26] Clinical and Laboratory Standards Institute.
Method comparison and bias estimation using patient
samples: approved guideline - second edition (interim
revision). CLSI document EP9-A2-IR. Wayne, PA:
Clinical and Laboratory Standards Institute, 2010.

[27] Passing H, Bablok W. A new biometrical procedure
for testing the equality of measurements from two
different analytical methods. Application of linear
regression procedures for method comparison studies
in clinical chemistry, Part I. J Clin Chem Clin
Biochem 1983;21:709-20.

[28] Clinical and Laboratory Standards Institute.
Interference testing in clinical chemistry: approved
guideline - second edition. CLSI document EP7-A2.
Wayne, PA: Clinical and Laboratory Standards
Institute, 2005.

[29] Stricker R, Eberhart R, Chevailler MC, Quinn F,
Bischof P, Stricker R. Establishment of detailed
reference values for luteinizing hormone, follicle
stimulating hormone, estradiol, and progesterone
during different phases of the menstrual cycle on the
Abbott ARCHITECT analyzer. Clin Chem Lab Med
2006;44:883-7. nhttp://dx.doi.org/10.1515/CCLM.2006.160

[30] Bland JM, Altman DG. Statistical methods for
assessing agreement between two methods of clinical

measurement. Lancet 1986;1:307-10.
http://dx.doi.org/10.1016/S0140-6736(86)90837-8

36


http://dx.doi.org/10.1097/00003081-197612000-00005
http://dx.doi.org/10.1016/S0300-595X(75)80047-8
http://dx.doi.org/10.1515/CCLM.2006.160
http://dx.doi.org/10.1016/S0140-6736(86)90837-8

