
Evaluation of the rapid CBC and CRP analyzer using 
small amount of whole blood sample
Manuela Pastore1, Cécile Chabert1, Noyuki Nomura1, Motohide Ikeda1, 

Kensuke Saito1, Ai Sakai2, Eriko Kono2, Hidema Tanaka2,  Toshiyuki Ikemoto2, Takayuki Takubo2

1 HORIBA Medical, Montpellier, France/ 2 Osaka Medical College Hospital, Osaka, Japan

IS
L
H
 2
0
1
2

Introduction
C-reactive protein (CRP) was f i rst ly identi f ied in 1930 in patients with pneumonia.
I t s  name  was  de r i v ed  f rom  t he  f ac t  t ha t  i t  re ac t ed  w i t h  t he  pneumococca l
C-polysacchar ide in pat ients’ plasma dur ing the acute phase of pneumococcal
pneumonia. Afterwards it  has been recognized as an acute-phase protein synthe-
sized by the l iver consist ing of a cycl ical arrangement of f ive ident ical subunits
(Fig.1).  CRP is produced rapidly in response to inf lammation and t issue damage,
with levels increasing dramatical ly in the circulat ion within 24-48 hours of the pro-
voking event.

The ear ly determinat ion of serum concentrat ion of CRP is a wel l-establ ished la-
boratory test for the diagnosis and monitoring of different acute inf lammatory pro-
cesses, especial ly when i t  is combined with the measurement of leukocyte cel l
count. In part icular their ut i l i ty is well acknowledged to evaluate possible infection
diseases and sepsis. 

This is especial ly important in emergency department and a paediatr ic pat ients,
where only smal l  amounts of blood should be drawn and rapid and rel iable res-
ponses are crucial  in order to take act ions.

Only one system in the market provides these two parameters together. Here we
present the results of the performance evaluat ion of the HORIBA Medical Micro-
semi CRP,  the novel version of this fami ly (F ig.2).

Methods
This analyser, unique for i ts features, needs only 18 μL for measurement of blood
cel l  count, with a 3-part di fferent ia l  and CRP performed in 4 minutes.
In the study, a total  of 244 samples (145 normal and 99 abnormal)  were obtained
at the Osaka Medical Col lege Hospital ,  treated with EDTA-2K ant icoagulant and
measured for CBC; 120 out of these samples were  also tested for CRP.
For the correlat ion test, the results obtained on the Microsemi CRP were compa-
red to the rout ine method used in the laboratory for CBC and CRP analysis, the
ABX Micros CRP 200.
The repeatabi l i ty  tests were conducted on blood contro ls ( low, normal ,  h igh) ,
whole b lood pat ient  samples for  the CBC and CRP parameters and on serum
samples for CRP results. 

Results 

The repeatabi l i ty was evaluated on 5 fresh whole blood samples with increased
CRP, in 3 whole blood controls and in 5 serum samples. Each sample was run 10
t imes in CBC mode and in CBC+CRP mode. Table 1 shows the repeatabi l i ty in
whole control blood ( low, normal and high levels) with the parameter CV for each
level and the mean CV. Table 2 shows the CV (%) obtained for each parameter in
each repeatabi l i ty ser ies, the range of CV and the mean CV calculated on the 5
repeatabi l i t ies. Final ly, Table 3 presents repeatabi l i ty of CRP measurements in 5
serum samples with e levated level  of  CRP across the a l l  CRP range: min imum
and maximum values, mean values, standard deviat ion and CV are reported.
The observed CV were al l  in agreement with the manufacturer specif icat ions.

The l inearity range of CRP has been studied on plasma and whole blood samples. 
The Microsemi CRP has been tested on a ser ies of increasing concentrat ion of
CRP. The graph in Fig.3 shows the correlat ion of the measured values with the
expected values of CRP in plasma samples, where the graph in Fig.4 shows the
same type of experiment performed in whole blood samples.

The results conf irmed to be in agreement with the manufacturer specif icat ions :
0-150 mg/L for plasma samples and 0-200 mg/L for whole blood samples.

No carry-over was found when high range samples and low range samples were
run one after the other fol lowing the CLSI guidel ine (data not shown).

The resu l ts  o f  the  244 samples  were  used to  cor re la te  the  per fo rmances o f
the Microsemi CRP with the ABX Micros CRP 200 and provided sat isfactory re-
sults. In part icular the CRP measured on the novel generation correlated perfectly
with the reference instrument. Table 4 shows the R2 and the least square regres-
sion  with the intercept and the slope for the main parameters.

Fig.1. Crystal structure of  CRP constituted

of 5 subunits of 206  aminoacids  each,

non covalently assembled.  Thompson D

et al. Structure  (1999)

Table 1. Repeatability on whole blood controls

Fig.2. Microsemi CRP

Table 2. Repetability on whole blood samples

Table 3. Repeatability on serum samples

Conclusions
The Microsemi CRP is the latest generation of the Micros CRP family that can rapidly and reliably measure 3-differential WBC and CRP, uses small volume of whole blood sample (18 μL) and provides results
in only 4 minutes. In addition, it presents a wide range of CRP detection, going from 0 to 200 mg/L in whole blood samples and up to 150 mg/L in plasma samples.
The control blood integrates the CRP protein avoiding the need of two separate tubes. The study showed good repeatability for all parameters. No carryover was detected and the linearity, performed on wide
concentration range, was in agreement with manifacturer specifications. The comparison of Microsemi CRP with the routine method, the ABX Micros CRP 200, showed very good correlation. The interest of
measuring CRP together with CBC is collecting growing approval  all over the world. The association of the two parameters, performed in the initial stages of a disease,  helps in the differentiation among viral
and bacterial infection because of the different kinetic of expression of CRP face to pathogens (low CRP concentration in viral infections with normal or decreased WBC, high CRP concentration in bacterial in-
fections with increased WBC). This differentiation is fundamental to initiate or not antibiotic therapy and to define more specific tests. Consequently, this contributes to make an early diagnosis and to support
the disease monitoring. Finally, the optimization of the laboratory tests and a more appropriate antibiotic administration are cost-effective and improve patient healthcare.

Fig.3. CRP linearity on plasma samples Fig.4. CRP linearity on whole blood samples

Table 4.  Correlation of the Microsemi CRP versus the routine method, 
the  ABX Micros CRP 200.


