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ABSTRACT

Inevitably, clinical laboratories are considered a backbone of diagnosis, treatments and
management. The present study describes the comparative analysis of analytical precision of
iron profile (iron, total iron binding capacity ‘TIBC”, Ferritin) on two instruments, the stand-
alone conventional Hitachi 912 chemistry analyzer and modular Cobas 6000 c501 system. All
standard protocols and procedures were followed for present study with a total of 150 patients
(Male = 75, female = 75). For instrumental precision, data originating from our conventional
chemistry analyzer instrument (Hitachi 912, Roche Diagnostics), regarding iron, TIBC and
ferritin were compared on another instrument, the modular Cobas 6000 c501 (Roche-
Diagnostics). The iron profile components were analyzed according to standard methods as per
manufacturer advices. Comparative analysis of all three parameters manifested considerably
significant correlation regarding instrument to instrument precision and accuracy, which is
clearly depicted by more than 90% RZin all three parametric regression viz in males: Iron; R2 =
0.985), Ferritin; 0.979 and in females: Iron ; R2 = 0.937, TIBC; R2 = 0.987, Ferritin; R2 = 0.987.
The analytical data showed appreciable regression R? correlation of 0.94 to 0.987 depicting
efficiency of analytical testing, compatibility and precisions of all three parameters, iron, TIBC
and ferritin on both instruments.
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1. INTRODUCTION pressure to do more and thus further enhance
their technologies and diagnostic care [1-4. In this
regard, procuring better, more efficient,
analytically advanced and user-friendly
instruments is now became a principle, in other
words, performance index (PI) for considering a

clinical laboratory worthy of referring too [561.

Inevitably, clinical laboratories are
considered a backbone of diagnosis, treatments
and management. In recent years, advancement in
technologies, analytical principles and more
sophisticated = combo-modular system also
facilitated and boosted the role of clinical

laboratories in health care system. More The present study describes the

importantly, in a tertiary care setup, when at any
given time, more than 500 to 700 in-house
patients needed 24/7 care, inclusive of efficient
turn around time (TAT) testing service from
clinical lab, it is imperative to have updated
analytical instruments and diagnostic techniques
to ensure proficient, quality assured and wide
range of services to its customers. However the
success of medium-level and tertiary care clinical
laboratories in providing superior and improved
services 24/7, also placed the laboratories under

comparative analysis of analytical precision of
iron profile (iron, total iron binding capacity
‘TIBC”, Ferritin) on two instruments, the stand-
alone conventional Hitachi 912 chemistry
analyzer and modular Cobas 6000 c501 system.
The study is the part of on going research by our
group [23] to ensure and provide better, more
efficient, advanced-technology proven testing
services, 24/7 to our patients.

2. MATERIALS AND METHODS
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All standard protocols and procedures
were followed for present study as described
earlier [23]. A total of 150 patients (Male = 75,
female = 75) were included in the study. In each
gender class, patients were also segregated
according to age groups from [ to V, where I = 8-15
years, Il = 16-25 years, III = 26-40 years, IV = 41-
60 years and V = 61-75 years. To ensure that the
analytical data originating from our conventional
chemistry analyzer instrument (Hitachi 912,
Roche Diagnostics), regarding iron, TIBC and
ferritin were corresponding to designated age
groups and condition, all three parameters were
compared with age groups, inclusive of normal
and abnormal data. When satisfactory correlation
was noted and confirmed, which was considered
as R? greater than 0.90 or 90% correlated, only
then samples/data were analytically compared on
another instrument, the modular Cobas 6000 c501
(Roche-Diagnostics). The iron profile components
were analyzed according to standard methods as
per manufacturer advices. Ferritin was analyzed
by Particle-enhanced immuno-turbidimetric assay
Gen4 7], iron by colorimetric assay [8! and TIBC by
improved-direct colorimetric method [°l. The
normal reference ranges for iron is 1-3 years; F =
25-101 pg/dl, M = 29-91 pg/dl; Adults, F = 37-145
pg/dl, M = 59-158 pg/dl; TIBC infants; 100-400
pg/dl, adults = 250-425 pg/dl and Ferritin,
Children (3 m to 16 yrs) = 20-200 ng/ml, adults; F
= 15-150 ng/ml, M = 30-400 ng/ml. Statistical
analysis was done by SPSS 13 and data were
considered significant when P < 0.05.

3.RESULTS

The results are summarized in figure 1 to
12. Comparative analysis of Iron, TIBC and
Ferritin was conducted, primarily to assess the
precision of data that has been generated by
Hitachi 912, on Cobas 6000 ¢501 modular system
and vice versa. It was noted the comparative
analysis of all three parameters manifested
considerably significant correlation regarding
instrument to instrument precision and accuracy,
which is clearly depicted by more than 90% R2 in
all three parametric regression viz in males: Iron;
y = 1.024 x + 0.061 Rz = 0.977 (Figure 1), TIBC; y
=1.025x +-7.541 R2 = 0.985 (Figure 2), Ferritin; y
=1.007 x + 1.983 R2 = 0.979 (Figure 3), whereas in
females: Iron ; y = 0.931 x + 3.988 R2 = 0.937
(Figure 4), TIBC; y = 0.982 x + 5.674 Rz = 0.987
(Figure 5), Ferritin; y = 1.010 x + 0.552 R2 = 0.987
(Figure 6). The mean value of all three parameters
in males; Iron = 61.26 + 2.42 pg/dl; TIBC = 341.73
+12.40 pg/dl and Ferritin = 150.49 * 10.20 ng/ml,
respectively and females; Iron = 61.96 + 4.10
pg/dl, TIBC = 342.90 + 12.40 pg/dl and ferritin
152.10 * 8.90 ng/ml, respectively. Similarly, all
three parameters were also assessed according to
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classified age group and noted to be linearly
correlated to each other. Here also, the regression
correlation of iron, TIBC and ferritin depicted
appreciable R? in the range of 0.94 to 0.95 in
males and 0.94 to 0.96 in female population. Age
group wise regression analyses resulted in data as
Males: Iron; y = 1.558 x + 2.062 R% = 0.952 (Figure
7), TIBC; y = 6.085 x + 110.5 R2 0.947 (Figure 8),
ferritin; y = 5.223 x - 48.01 R2 = 0.952 (Figure 9)
and females: Iron; y = 1.588 x + 1.918 R2 = 0.964
(Figure 10), TIBC; y = 6.316 x + 102.9 R2 = 0.956
(Figure 11), Ferritin =y = 5.312 x -49.76 R2 0.942
(Figure 12).
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Figure - 1: Comparative analysis of Iron levels
of male patients (n = 75) on 912 and c501.
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Figure - 2: Comparative analysis of TIBC
concentrations of male patients (n = 75) on
912 and c501.
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Figure - 3: Comparative analysis of Ferritin
levels in male patients (n = 75) on 912 and
c501.
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Figure - 4: Comparative analysis of Iron in
Female patients (n = 75) on 912 and c501.
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Figure - 5: Comparative analysis of TIBC in
female patients (n = 75) on 912 and c501.
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Figure - 8: Analysis of TIBC with male patient's
groups.
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Figure - 9: Analysis of Ferritin concentration in
male (n = 75) patients groups.
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Figure - 6: Comparative analysis of Ferritin
level in female patients (n = 75) on 912 and
c501.
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Figure - 7: Analysis of Iron concentration with
patients groups.

Figure - 10: Analysis of Iron with female
patient's groups.
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Figure - 11: Comparative analysis of TIBC with
female patient's groups.
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Figure - 12: Analysis of Ferritin concentration
in female patients (n = 75) groups.

4. Discussion

In a routine practice in clinical
laboratories, samples needed to be tested
simultaneously on several instruments through
aliquot preparations, to get a complete profile of
patients. Similarly, if a single instrument can
generate most of the requested profile of a patient,
it still needs to organize its inefficiency, linear
analytical steps, different reagents and individual
maintenance schedules [1451011] Procurement of
modular system, that can generate maximum
number of clinical chemistry profile of a patient
within limited time frame, meant both better TAT
and efficient delivery, is now been followed, both
in developed and developing countries, including
Pakistan [23l. In recent past, our department also
procured Cobas 6000 modular system c
501+e601, including stand-alone Cobas e411, to
enhance our productivity and efficiency, regarding
existing profile volume and TAT. More recently,
two of our comparative studies regarding
endocrine profile and routine chemistry on two
different instruments, the conventional Hitachi
912 and modular Cobas c¢501, e601 systems,
resulted in greater than 90% coefficient relation
and regression RZ of > 0.90 [23]. The presented
research also showed considerable significant
linear regression of iron profile output ranging
from 0.94 to 0.98, depicting instrument to
instrument precision of 94% to 98%. Regarding
iron profile, inclusive of iron, TIBC and ferritin, it
is an important combo-parameter to assess iron
deficiencies, as well as several hematological
disorders.

Establishing a precision balance among
various instruments, both conventional and
modular, in our tertiary care clinical biochemistry
laboratory, which caters around 700
samples/patients 24/7, is an advantage for
efficient TAT and better, quality assured results.
This facilitates the timely diagnosis of patients,
and also provides a definite data to ensure
medication and further treatments. Previous
studies on instrument comparison and
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assessment of analytical precision regarding
Cobas analyzer, reported correlation coefficient of
> 0.975 [12] and 0.946 to 0.999 when comparative
studies were carried out on Roche E170 modular
immunoassay analyzers using Immuno-plus,
anemia controls and human pooled sera [13], Past
and recent developments in clinical biochemistry
and laboratory medicine also promoted and
facilitated the transition of clinical laboratory
from traditional conventional instrument to
modular system [4], in addition to efforts for
integrating the automated analyzers via
centralized hospital laboratories, for efficient turn
around time and better through-put [15],

5. CONCLUSION

The present study described the
comparative analysis of analytical precision of
iron profile on two instruments, conventional
Hitachi 912 and modular Cobas 6000 c¢501. The
results showed appreciable regression R?2
correlation of 0.94 to 0.987 depicting efficiency of
analytical testing, compatibility and precisions of
all three parameters, iron, TIBC and ferritin.
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