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SHORT COMMUNICATION
BIOLOGICAL VARIATION OF INTERLEUKIN 6
(IL-6) AND SOLUBLE INTERLEUKIN 2 RECEPTOR

(sIL2R) IN SERUM OF HEALTHY INDIVIDUALS

F. Cava,3 C. González,1,2 M. J. Pascual,1 J. A. Navajo,1

J. M. González-Buitrago1,2

The biological variation of interleukin 6 (IL-6) and soluble interleukin 2 receptor (sIL2R),
measured by automated enzyme immunoassay, in fifteen subjects studied at regular monthly
intervals over a period of 6 consecutive months was measured. The mean and standard
deviation (SD), within-subject CV, between-subject CV, individuality index (II) and reliability
coefficient (R) were as follow: for sIL2R 571 (231) U/ml, 5.84%, 38.81%, 0.21 and 0.93; and
for IL-6 1.43 (0.9) pg/ml, 48.48%, 39.38%, 1.44, and 0.37. The data indicate a relatively high
between-subject CV, quite similar in both cases, and a within-subject CV much higher for
IL-6 than for sIL2R. Thus, reference values can be used for diagnosis for IL6 (high II), while
not for sIL2R (low II). However, the low R for IL-6 implies that more than one measurement
are needed. sIL2R has a very high R and a relatively small critical differences, a circumstance
appropriate for follow-up.
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All chemistry analytes measured in the clinical
laboratory change with time. The main uses of bio-
logical variation data are (i) setting desirable ana-
lytical goals; (ii) evaluating the significance of changes
in serial results from an individual; and (iii) assessing
the utility of population based reference values.1–3

Estimates of biological variation are similar, with
independence of the time span of study, geo-
graphical area, analytical methods, the number and
age of individuals studied, and if they are healthy
people or having stable chronic disease. We have
done a study of biological variation of IL-6 and
sIL2R.
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TABLE 1. Descriptive statistics for the study

Analyte Overall-mean s Median P25 P75

sIL2R (U/ml) 571 231 561 409 682
IL6 (pg/ml) 1.43 0.9 1.20 0.90 1.70
TABLE 2. Components of variance

Analyte
CVi
(%)

CVg
(%)

CVa
(%)

CVba
(%)

sIL2R 5.84 38.81 6.41 5.42
IL6 48.48 39.38 76.06 29.68
RESULTS

The descriptive statistics and variance components
are presented in Tables 1 and 2, respectively. The
dispersion around the mean is greater for IL-6 than for
sIL2R. Hence, the reference interval for IL-6 is wider
than for sILR2. The between-subject variation are
quite similar in both cases and relatively high in
comparison with common clinical chemistry analytes4

whereas, the within-subject biological variation is
much higher for IL-6 than for sIL2R. The analytical
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goals or desirable performance standards and derived
indexes are showed in Table 3.
DISSCUSSION

The desirable analytical imprecision goal has been
established at less than or equal to one half of the
within-subject biological variation. If this goal is ful-
filled, the amount of variability added to true test result
variability through random analytical variation was
11.8%, stated as reasonable for clinical purposes.5–7 In
our study the imprecision goal is 2.9% for sIL2R and
24.2% for IL-6. If we compare these numbers with the
analytical variation obtained we can conclude that
the assay does not satisfy the imprecision goal.
Accordingly, one consequence of our study could be
that the cytokine assays performance might be
improved, specially if we considered the large amount
of variability added to true test results through analyti-
cal variation of 48.5% for sIL2R and 86% for IL-6.
However, we have to consider that participants in our
study are healthy individuals. Therefore, we found
ourselves trying to measure concentrations very close
to the methodological limit of detection. This may be
one reason for the high analytical variability obtained.
The numerical goal for inaccuracy has been establish-
eded at less than one-quarter of the group biological
variation.6,7 Our study shows that the inaccuracy for
determination of sIL2R and IL-6 must be lower than
10.0% and 14.5%, respectively.

Perhaps the most attractive applications of bio-
logical variation are focused in clinical practice for
helping in decision making process. In general, the
reference intervals are based on the mean and standard
deviation of a population sample. However, these
reference limits sometimes are of limited use.8 The II
indicates the degree to which a single measurement in
the population is able to distinguish unusual results in
a subject. When II <0.6, an isolated result compared to
the population based reference limits has very little
diagnostic value, although it may be useful for moni-
toring. In contrast, when II >1.4, an isolated value
could be compared usefully with reference values for
diagnosis.8,9 In our study, the II is 0.21 for sIL2R, so
the reference values appear not to be useful for diag-
nosis. For IL6 the II is 1.44 and in this case we can
compare observed values with reference limits for
diagnostic purposes.

Frequently, the requested clinical chemistry tests
are used to monitor patients. In this situation we must
use cd and R.1,8 The sIL2R shows very high individu-
ality (II=0.21) and relatively small critical differences
(22.1%), circumstances appropriate for follow-up. The
IL-6 is an analyte with high individuality index
(II=1.44) and large critical differences (157.5%), a
circumstance apparently appropriate for diagnosis
purposes when we compare observed results with the
reference intervals. However, we also have to consider
the reliability coefficient (R). When the reliability coef-
ficient is low, as for IL6 (R=0.37), a single measure-
ment of the analyte may not predict the real
concentration and thus may not predict disease occur-
rence. For this reason we can suggest that for proper
management of IL6 testing could be necessary to
collect more than one sample per patient.

In conclusion, the sIL2R reference interval is of
little use in interpreting sIL2R values, since there is
both a very small within-subject biological variation
and an II less than 0.6. sIL2R measurements are more
useful for monitoring due to their little cd. On the
other hand, the IL-6 reference interval is very useful in
interpreting IL-6 values because of both a great within-
subject biological variation and a great II. However, a
single IL-6 measurement cannot reliably indicate the
patient’s situation and therefore at least two measure-
ment should be made in order to more reliably clasify
the patient’s situation.
TABLE 3. Desirable performance standards and indexes
derived from biological variation

Analyte
Imprecision

(Cva %)
Inaccuracy

(bias %)
Ea
(%) II R

cd
(%)

sIL2R 2.9 10.0 48.5 0.21 0.93 22.1
IL6 24.2 14.5 86.0 1.44 0.37 157.5
MATERIALS AND METHODS

Fifteen subjects [four male (aged 30.7�5.7 years), and
11 female (aged 39.6�11.1 years)] were studied monthly at
regular time intervals over a period of 6 consecutive months.
All were apparently healthy, not on medication, and they
continued their usual lifestyles during the period of the
study. In order to minimize pre-analytical variance the same
phlebotomist drew the specimens at the same time of the day
(between 08:00 and 09:30h). Venous blood was collected by
antecubital puncture from seated subjects, with minimal
stasis and avoiding haemolysis, into 10 ml plain tubes, after
a fasting period of 11–12 h. The subjects were asked to
avoid any strenuous exercise after 22:00h the previous day.
After blood coagulation, serum specimens were obtained by
centrifugation at 10 000�g for 10 min. All samples were
processed within 1 h after arrival in the laboratory. Serum
was separated and stored in frozen aliquots at �80�C until
assayed. sIL2R and IL-6 were measured in the Immulite
automated immunoassay analyzer (DPC, USA) by two-site
chemiluminiscent enzyme immunoassays. For minimizing
analytical variation, all the samples were randomly
sequenced and assayed in a single analytical run using
the same lot of reagents, calibrators and quality controls
materials.
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TABLE 4. Symbols used in this study for the variance
components and related indexes

Symbol Description

�2t Total variance of all data from all subjects
�2i Within-subject variance
�2g Between-subject variance
�2a Analytical (within run) variance
Cvi Within-subject coefficient of variation
CVg Between-subject coefficient of variation
Cva Analytical (within run) coefficient of variation
CVi+a Overall within-subject coefficient of variation (biological

plus analytical)
Cvba Analytical (between run) coefficient of variation
Ea Amount of variability added to true test result through

analytical variation
II Index of individuality
R Reliability coefficient
Cd Critical differences or reference change values between

consecutive results
The symbols and names for the components of variance
and related indexes estimated in this study are showed in
Table 4. From the entire set of data on all subjects, we used
a simple nested analysis of variance.5,8 With this model,
the total population variance is broken down into three
components: within-subject, between-subject, and analytical.
The variances are expressed as CV using means.

The index of individuality is calculated from II=CVi+a/
CVg, and the critical differences according to Harris and
Yasaka.10 The reliability coefficient (R) is calculated as
the ratio of between-subject variance to the total observed
population variance.
REFERENCES

1. Fraser CG, Harris EK (1989) Generation and application of
data on biological variation in clinical chemistry. Crit Rev Clin Lab
Sci 27:409–437.

2. Fraser CG (1983) Desirable performance standards for
clinical chemistry test. Adv Clin Chem 23:299–339.

3. Fraser CG (1988) The application of theoretical goals based
upon biological variation data in proficiency testing. Arch Pathol
Lab Med 112:405–415.

4. Fraser CG (1992) Biological variation in clinical chemistry.
An update: collated data, 1988–1991. Arch Pathol Lab Med
116:916–923.

5. Harris EK (1979) Statistical principles underlying analytic
goal-setting in clinical chemistry. Am J Clin Pathol 72:374–382.

6. Fraser CG, Hyltoft Petersen P, Ricos C, Haeckel R (1992)
Proposed quality specifications for the imprecision and innacuracy of
analytical systems in clinical chemistry. Eur J Clin Chem Clin
Biochem 30:311–317.

7. Fraser CG, Hyltoft Petersen P, Libeer JC, Ricos C (1997)
Proposals for setting generally applicable quality goals solely based
on biology. Ann Clin Biochem 34:8–12.

8. Harris EK, Boyd JC (1995) Statistical bases of reference
values in Laboratory Medicine. Marcel Dekker, New York.

9. Harris EK (1974) Effects of intra and interindividual vari-
ation on the appropriate use of normal ranges. Clin Chem 20:
1535–1542.

10. Harris EK, Yasaka T (1983) On the calculation of reference
change for comparing two consecutive measurements. Clin Chem
29:25–30.


	BIOLOGICAL VARIATION OF INTERLEUKIN 6 (IL-6) AND     SOLUBLE INTERLEUKIN 2 RECEPTOR (sIL2R) IN SERUM OF HEALTHY     INDIVIDUALS
	
	RESULTS
	Table 1
	Table 2
	Table 3

	DISSCUSSION
	MATERIALS AND METHODS
	Table 4

	REFERENCES


