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Introduction 

C-reactive protein (CRP) is an acute-phase 

protein generated by hepatocytes. 

Structurally, CRP is a pentamer consisting of 

five identical subunits bound by non-covalent 

bonds [1]. The CRP synthesis by hepatocytes 

is mainly regulated by IL-6, a pro-

inflammatory cytokine, which is then secreted 

into the plasma. The CRP can increase up to 
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C-reactive protein (CRP), an acute-phase protein in response to 
infection, inflammation, and tissue damage, is useful for both 
diagnosis and monitoring. Nowadays, serum CRP with 
immunoturbidimetry is a popular method for measuring CRP. 
This method requires more time for preparation and larger 
sample volumes. Humacount 5DCRP, a hematology analyzer, 
offers faster, single-run Complete Blood Count and CRP tests, 
reducing turn-around-time (TAT). However, this new method 
should be validated and compared with the established method. 
The objective of this study was to evaluate the agreement 
between whole-blood Humacount 5DCRP and serum CRP level 
and immunoturbidimetry method (Abbott Alinity). The CRP 
levels of 65 patients were each examined using whole-blood 
samples in Humacount 5DCRP and serum samples in Abbott 
Alinity.  The correlation of CRP values was evaluated using 
Spearman test. The reliability test used Cohen Kappa agreement 
coefficient. Bland-Altman curve test analysis was used to 
examine the difference in limit of agreement of CRP levels 
between those analyzers. Spearman test showed a very strong 
positive correlation (R=0.956, p<0.001). Kappa agreement test 
analysis revealed almost perfect agreement (R = 0.938, p < 
0.001). Bland-Altman curve analysis showed a mean difference 
of -2.59 (95% CI -12.34 - 7.16), where of the 65 samples tested, 
only four samples had a difference in CRP levels outside the 
limit of agreement value. The whole blood CRP with Humacount 
5DCRP is strongly agreed with CRP with Abbott Alinity. It can 
serve as a reliable CRP testing, provide rapid results to support 
faster clinical decision-making, and improve 
patient management. 
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1,000 times in conditions related to infection, 

inflammation, and tissue injury. In severe 

bacterial infections and burns, CRP levels can 

increase to over 20 mg/dL, whereas in viral 

infections, they typically range between 1 and 

4 mg/dL [2]. 

CRP levels begin to increase 4-10 hours 

after an inflammatory reponse and peak 

within 48 hours. CRP elevation can be 

detected even before clinical symptoms 

appear or an increase of leukocytes in 

infection. After the triggering factor subsides, 

CRP concentrations decrease exponentially 

within 18-20 hours, which aligns with its half-

life. In cases of severe tissue injury, such as 

trauma or advanced cancer, CRP levels can 

surge from approximately 0.1 mg/dL to more 

than 50 mg/dL within 24-72 hours [3]. These 

traits render it very suitable for monitoring 

therapy and predicting the outcome of a 

disease [4,5]. 

The analytical method for detecting CRP 

levels must have several characteristics, such 

as minimal sample volume, good sensitivity 

and specificity, short examination time, and 

accurate results [6]. There are more than ten 

CRP testing methods; nevertheless, 

immunoassay techniques are the most widely 

used [1]. Several in vitro techniques, including 

turbidimetric assays (immunotransmission 

turbidity and immunosorbent turbidity), 

enzyme-linked immunosorbent assay (ELISA), 

alongside chemiluminescent, fluorescent, 

lateral flow assays (LFAs), and 

electrochemical assays are available. These 

methods vary in their detection limits: 

turbidimetric assays typically measure CRP at 

the µg/mL, whereas ELISA, chemiluminescent, 

fluorescent, and electrochemical techniques 

can detect CRP at much lower concentrations, 

down to the fg/mL [7]. Differences in 

detection systems, reagents, and 

methodological principles can lead to 

variations in CRP measurement results. Since 

healthcare facilities often use different CRP 

testing instruments, ensuring consistency 

across various testing methods is essential. In 

addition, the instrument should be user-

friendly and widely applicable in clinical 

settings [6]. 

While CRP testing using serum or plasma 

samples through immunoturbidimetric 

methods is widely accepted as the gold 

standard, these methods have limitations, 

particularly regarding the need for relatively 

large sample volumes and longer processing 

times [8,9]. Furthermore, these factors can be 

challenging in emergency conditions and 

outpatient clinics that need fast results or 

patients with difficult venous access, such as 

neonates or critically ill patients [5]. 

Conducting CRP tests with whole-blood 

samples would overcome this problem. It has 

the potential to decrease both the processing 

time of the samples as well as their volume 

[9].  

Previous studies have demonstrated a 

strong correlation between whole blood CRP 

and serum CRP tests conducted on various 

instruments. In 2014,Woolley evaluated the 

correlation between whole-blood CRP levels 

measured by Microsemi CRP and serum CRP 

levels measured by Cobas 6000, reporting a 

good correlation (R² = 0.996) [10]. A study by 

Nomura assessed the correlation between 

whole-blood CRP levels measured by 

Microsemi CRP and serum CRP levels 

measured by Hitachi 7600. This study 

demonstrated a strong correlation with r ≥ 

0.997 [9]. A different study compared the 

efficacy of three analyzers, Mindray BC 5390, 

Mindray BC 6800 (using whole-blood 

samples), and Johnson Vitros 5600 (using 

serum samples), for CRP measurement. The 

data showed a positive correlation across all 

three analyzers; however, Johnson Vitros 

5600 required a larger sample volume,  took 

longer examination time, and was more 

expensive than Mindray BC 5390 and Mindray 

BC 6800 [6]. 

Humacount 5DCRP is a hematology analyzer 

that includes an extra CRP test conducted via 

the immunoturbidimetry technique. This 

analyzer only requires one EDTA blood 
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sample (whole-blood) for the Complete Blood 

Test and CRP test, thus requiring minimal 

blood volume. Moreover, Humacount 5DCRP 

also offers an option for capillary blood 

samples, making it very helpful in situations 

where blood samples are difficult to obtain 

[11]. Nowadays, there are not many 

hematology analyzers on the market today 

that have the option of CRP test from whole 

blood samples. 

Although previous studies have shown a 

positive correlation between whole blood CRP 

and serum CRP measurement for different 

devices, its accuracy and consistency with the 

well-established immunoturbidimetry 

method, as used in Abbott Alinity, remain 

unclear and it should be validated [12]. Since 

Abbott Alinity is frequently utilized in Dr 

Soetomo General Hospital for CRP testing, it is 

crucial to validate Humacount 5DCRP against 

this reference method in order to determine 

its potential for broader clinical applications. 

This study aims to address this gap by 

evaluating the agreement between CRP 

measurements from whole-blood samples via 

Humacount 5DCRP and serum CRP values 

measured using the immunoturbidimetry 

method (Abbott Alinity CI series, Abbott, 

Illinois, U.S.A.), and ultimately wanted to 

prove whether the whole blood CRP test could 

serve as a reliable and efficient alternative to 

conventional serum-based methods. 

Materials and methods 

This study was a cross-sectional and 

observational study. The data were 

consecutively collected. This study was 

performed in the Central Laboratory of the 

Clinical Pathology Unit of Dr Soetomo General 

Hospital from July 15th, 2023 to January 15th, 

2024. This study recruited 65 men and 

women who underwent complete blood count 

and CRP at the Clinical Pathology Laboratory 

Unit of Dr Soetomo General Hospital 

Surabaya.  

The inclusion criteria were patients who 

were more than 18 years old and underwent 

complete blood count and CRP at the Clinical 

Pathology Laboratory Unit of Dr. Soetomo 

General Hospital Surabaya. The exclusion 

criteria were clotted samples, hemolyzed 

samples, or samples that could not be 

detected by the instruments due to 

preanalytical error. 

Laboratory data measurement 

The CRP levels of each patient were 

performed from whole-blood samples and 

serum samples. CRP examination using whole-

blood samples was performed with 

Humacount 5DCRP, while CRP using serum 

samples was yielded with Abbott Alinity CI 

Series. Whole-blood samples were collected 

from vein puncture and kept in 3 mL EDTA 

tubes. Serum samples were collected from 

vein puncture and kept in a 5 mL SST tube. In 

addition, the SST tubes were incubated for 30 

minutes before being centrifuged at 4400 rpm 

for 15 minutes. All samples were kept at 

ambient temperature, and the CRP 

measurement was performed in 

less than 24 hours. 

Ethical consideration and informed consent 

The study was approved by the Committee of 

Research and Ethics in Dr. Soetomo General 

Hospital (Surabaya, Indonesia) with approval 

number 2253/121/3/VI/2023. All procedures 

followed ethical guidelines, and informed 

consent was obtained from all participants 

before sample collection.  

Statistical analysis 

The demographic data were descriptively 

presented. The data of the study included the 

CRP levels either from the serum samples 

tested with Abbott Alinity C series or from the 

whole-blood samples analyzed with 

Humacount 5DCRP analyzer, presented as Mean 

± SD. The normality test was performed with 
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the Kolmogorov-Smirnov test. The correlation 

between CRP levels from both instruments 

was analyzed with the Spearman correlation 

due to the normality of the data. The 

reliability of both CRP levels was performed 

with Cohen's Kappa coefficient. Agreement 

analysis was assessed with Bland-Altman 

analysis. The p-value less than 0.05 was 

considered statistically significant. 

Results 

This study analyzed data from 65 patient 

samples, which included 32 males and 33 

females over the age of 18. CRP levels 

measured using the Humacount 5DCRP varied 

from 0.10 mg/dL to 18.69 mg/dL, with an 

average ± standard deviation (SD) of 6.11 ± 

5.78 mg/dL. Meanwhile, CRP levels measured 

using the Abbott Alinity CI series showed a 

minimum of 0.10 mg/dL and a maximum of 

42.25 mg/dL, with a mean ± SD of 8.70 ± 9.64 

mg/dL as shown in Figure 1. The Mann-

Whitney showed there is no significant 

difference between groups (p = 0.31). 

Normality test of CRP data 

To assess data distribution, the Kolmogorov-

Smirnov test was performed. The test yielded 

a p-value of <0.001, indicating that the data 

were not normally distributed. Therefore, a 

correlation analysis was conducted using 

Spearman's correlation test. 

Correlation analysis between humacount 

5DCRP and Abbott Alinity CI Series CRP values 

The Spearman correlation analysis between 

CRP values from the Humacount 5DCRP and 

the Abbott Alinity CI series produced a 

correlation coefficient (r) of 0.956 (P<0.001). 

These results signify a very strong positive 

correlation, as demonstrated in the scatterplot 

(Figure 2). 

Agreement analysis of CRP values between 

humacount 5DCRP and Abbott Alinity CI Series 

A kappa test was performed to evaluate 

agreement between the two analyzers by 

categorizing CRP values into high and low 

levels based on the median of each 

instrument. Sixty-five samples were tested, 63 

of them showed consistent results, while two 

others showed discrepancies, as indicated in 

Table 1. The agreement analysis yielded a 

kappa coefficient (r) of 0.938 (P<0.001), 

indicating almost perfect agreement between 

the two measurement methods. 

 

 

 
FIGURE 1 Descriptive analysis of CRP values on Humacount 5DCRP and Abbott Alinity CI series  
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FIGURE 2 Scatterplot of CRP level correlation between Humacount 5DCRP and Abbott Alinity CI series 

 

TABLE 1 Kappa agreement test between Humacount 5DCRP and Abbott Alinity CI series 

CRP value 
Humacount 

p-value r Kappa 
Low High 

Alinity 

    Low 31 1 
< 0.001 0.938 

High 1 32 

 

Bland-Altman Analysis of CRP Values between 

Humacount 5DCRP and Abbott Alinity CI Series 

The Bland-Altman analysis (Figure 3) showed 

a mean difference of -2.59, suggesting that the 

Humacount 5DCRP tended to provide slightly 

lower CRP readings than the Abbott Alinity CI 

Series, as demonstrated in Figure 3. The 95% 

confidence interval for the difference ranged 

from -12.34 to 7.16.  Only four samples out of 

65 had CRP values outside the limits of 

agreement. 

 
FIGURE 3 Bland-Altman plot of CRP levels between Humacount 5DCRP and Abbott Alinity CI series 
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Discussion 

Complete blood count (CBC) testing with 

whole-blood samples is one of the most 

frequently requested tests by clinicians. The 

recent developments in haematology 

analyzers have enabled CBC and CRP to be 

performed simultaneously on the same 

instrument using whole-blood samples. These 

advancements were more efficient in terms of 

both cost and time [5,6]. The Humacount 

5DCRP provided both the CBC and the CRP 

results from just 20 µl of whole-blood samples 

in 1.5 minutes without the need for additional 

time for serum processing [11]. This short 

time of examination allows physicians to 

obtain the results within 15 minutes after 

sampling so that clinicians can make quicker 

clinical decisions (Figure 4). 

 

 
FIGURE 4 Workflow of CRP testing from whole-blood and serum samples [11] 

 

The Abbott Alinity CI Series, a clinical 

chemistry analyzer utilizing serum samples, is 

regularly applied for CRP testing at Dr. 

Soetomo General Hospital, Surabaya. The CRP 

reagent used at Dr. Soetomo Hospital is the 

Wide Range CRP 48 Vario Reagent Kit with a 

measurement range of 0.1 mg/dL-48 mg/dL, 

while the Humacount 5DCRP has a range of 

0.02 mg/dL-32 mg/dL [8]. The Abbott Alinity 

CI series and Humacount 5DCRP both employ 

the same principle of immunoturbidimetry. In 

this method, as shown in Figure 5, anti-human 

CRP antibodies that are attached to latex 

particles bind to CRP antigens present in the 

sample, resulting in the formation of antigen-

antibody complexes. These complexes are 

then measured turbidimetrically at a specific 

wavelength, where the turbidity level is 

proportional to the CRP concentration in the 

sample [10,11]. As the Humacount 5DCRP 

utilizes the whole-blood samples, it requires 

an extra reagent to lyse erythrocytes before 

adding the test reagent containing anti-human 

CRP antibodies [11]. 

The whole-blood CRP values measured by 

the Humacount 5DCRP are consistent with the 

serum CRP values obtained from the Abbott 

Alinity CI series, regardless of whether the 

hematocrit (HCT) levels are normal or 

abnormal. This consistency is achieved 

through the automatic hematocrit (HCT) 

correction technology integrated into the 

Humacount 5DCRP. These results align with 

previous studies comparing whole-blood CRP 

and serum CRP measurements [9,11,13]. A 

study on the Mindray BC-7500 CRP, a 

hematology analyzer with CRP testing 

capabilities, found a strong correlation 

between CRP values measured by Mindray 

BC-7500 CRP and the IMMAGE 800, a clinical 
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chemistry analyzer that uses serum samples 

(r = 0.9962). The Mindray BC-7500 CRP is 

equipped with Blood Cell Volume (BCV) 

correction technology, which adjusts for the 

volume interference caused by white blood 

cells, red blood cells, and platelets, ensuring 

that CRP measurements remain consistent 

with serum CRP values [5]. Similarly, the 

Pentra MS CRP, another hematology analyzer 

with CRP testing, measures CRP levels from 

pre-lysed whole-blood samples and adjusts 

values to plasma concentration using 

hematocrit (HCT) correction. The Pentra MS 

CRP showed a strong correlation (r = 0.9964) 

with serum CRP measurements from the 

Hitachi LABOSPECT analyzer [13]. 

 

 
FIGURE 5 CRP testing methods on Humacount 5DCRP and Abbott Alinity CI Series; (a) additional steps 

for CRP testing with a whole-blood sample on Humacount 5DCRP and (b) CRP testing steps using the 

conventional immunoturbidimetry method with a serum sample on Abbott Alinity CI Series  

      

Spearman test revealed a strong positive 

correlation (R=0.956, p<0.001), while Kappa 

agreement test analysis also demonstrated 

nearly perfect agreement between CRP levels 

on the Humacount 5DCRP and Abbott Alinity 

CI series (R= 0.938, p<0.001). These results 

indicate that whole blood CRP from the 

Humacount 5DCRP can serve as a reliable 

alternative to conventional serum CRP testing, 

especially in emergency settings, intensive 

care units, and outpatient clinics. It is 

particularly helpful in settings with moderate 

testing demands and less complex diagnostic 

requirements, where fast results remain 

essential. The Bland-Altman analysis that 

compared CRP measurements obtained from 

the Humacount 5DCRP and Abbott Alinity CI 

series found that among of 65 samples, only 

four samples had CRP differences exceeding 

the limit of agreement. These four samples 

showed higher CRP values on the Abbott 

Alinity CI series compared to the Humacount 

5DCRP (34.05 vs. 17.41 mg/dL; 35.99 vs. 

16.85mg/dL; 15.21 vs. 0.46 mg/dL; 42.25 vs. 

14.92 mg/dL). Regardless of these variations, 

three out of the four samples remained in the 

high-CRP category.  

This research did not specifically focus on 

cases with exceptionally elevated CRP levels. 

This limitation of the study is also highlighted 

out in similar research. A study comparing 

three CRP analysers revealed that the high 

levels of CRP produced different results. This 

difference was suspected to be assay-related, 

not population-based [14]. Another study 

comparing the Mindray BC-6800 and Johnson 

Vitros5600 analyzer also indicated a 

consistent deviation of CRP results between 

the two analyzers. The difference between the 

2 analyzers may have been related to a certain 

difference in the performance of the different 

instruments [6]. The result discrepancy at 

high CRP levels can also be caused by 

differences in the measurement range of the 
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two analysers, so in future studies, dilution 

linearity can be carried out for extremely high 

CRP values [12]. Due to differences in assay at 

elevated levels, it is suggested to conduct 

further research in conditions with high CRP 

conditions, such as sepsis, trauma, and 

malignancy. The limited sample size in this 

study is another research drawback. Finally, 

future studies should focus on larger patient 

cohorts, extreme CRP values, and the effect of 

hematocrit variations to ensure the 

widespread clinical applicability of whole-

blood CRP testing. 

Conclusion 

The study demonstrates a robust correlation 

between whole-blood CRP values measured 

using the Humacount 5DCRP and serum CRP 

values measured using the 

immunoturbidimetry method (Abbott Alinity 

CI series, Abbott, Illinois, U.S.A). The 

Humacount 5DCRP can serve as a reliable 

alternative to serum CRP testing. Aside from 

its analytical accuracy, the Humacount 5DCRP 

offers significant operational advantages, 

including reduced sample volume, shorter 

processing time, and decreased overall costs. 

These features make it particularly beneficial 

in clinical settings requiring rapid turnaround 

times to support timely decision-making and 

enhanced patient care. However, a 

significantly high result should be carefully 

interpreted. 

Acknowledgments 

The authors would like to thank the Dean of 

the Faculty of Medicine, Airlangga University, 

and the Director of Dr. Soetomo General 

Academic Hospital. 

Funding 

The study sponsor (PT Sari Polapa) provided 

the investigational product, funding, and 

administrative and logistical support to the 

participating clinical sites. However, all authors 

declared the results of this study were not 

affected by the sponsorship. 

 

Authors' Contributions      

All authors have made significant 

contributions to the study 

Conflict of interest 

The authors declared that there was no 

conflict of interest in this study. 

Orcid:   

Evelyn Diantika Maranantan:  

https://orcid.org/0009-0001-6137-6664 

Munawaroh Fitriah*: 

https://orcid.org/0000-0002-7617-9874 

Yetti Hernaningsih: 

https://orcid.org/0000-0001-8773-8267 

Hartono Kahar: 

https://orcid.org/0000-0002-1379-5004 

References    

[1] T. Ming-Qing, M. Xu-Hua, G. Yi-Xin-Yue, Q. 

Lin-Sen, X. Jing, Research progress of C-

reactive protein analysis, Chinese Journal of 

Analytical Chemistry, 2020, 48, 1121-1130. 

[Crossref], [Google Scholar], [Publisher] 

[2] a) S. Nikpour, N. Moazzen, T. Sadeghi, The 

effect of probiotics on inflammatory markers 

in patients with type 1 diabetes mellitus: A 

narrative review, International Journal of 

Advanced Biological and Biomedical Research, 

2024, 12, 411-419. [Crossref], [Google 

Scholar], [Publisher]; b) S. Ghosh, C-reactive 

protein and the biology of disease, 2013, 56, 

131–42. [Crossref], [Google Scholar], 

[Publisher] 

[3] N.R. Sproston, J.J. Ashworth, Role of C-

reactive protein at sites of inflammation and 

infection, Frontiers in Immunology, 2018, 9, 

754. [Crossref], [Google Scholar], [Publisher] 

Archive of SID.ir

Archive of SID.ir

https://orcid.org/0009-0001-6137-6664
https://orcid.org/0000-0002-7617-9874
https://orcid.org/0000-0001-8773-8267
https://orcid.org/0000-0002-1379-5004
https://doi.org/10.1016/S1872-2040(20)60040-8
https://scholar.google.com/scholar?q=%5B1%5D++Tang+MQ,+Mao+XH,+Gong+YXY,+Qing+L+Sen,+Xie+J.+Research+Progress+of+C-reactive+Protein+Analysis.+Chinese+J+Anal+Chem+%5BInternet%5D.+2020%3B48(9):1121%E2%80%9330.+Available+from:+http://dx.doi.org/10.1016/S1872-2040(20)60040-8&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/abs/pii/S1872204020600408
https://doi.org/10.48309/ijabbr.2024.2033932.1521
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Effect+of+Probiotics+on+Inflammatory+Markers+in+Patients+with+Type+1+Diabetes+Mellitus%3A+A+Narrative+Review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Effect+of+Probiotics+on+Inflammatory+Markers+in+Patients+with+Type+1+Diabetes+Mellitus%3A+A+Narrative+Review&btnG=
https://www.ijabbr.com/article_714688.html
https://doi.org/10.1007/s12026-013-8384-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B2%5D+%09Ansar+W%2C+Ghosh+S.+C-reactive+protein+and+the+biology+of+disease.+Immunol+Res.+2013%3B56%281%29%3A131%E2%80%9342.++doi%3A10.1007%2Fs12026-013-8384-0&btnG=
https://link.springer.com/article/10.1007/s12026-013-8384-0
https://doi.org/10.3389/fimmu.2018.00754
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B3%5D%09Sproston+NR%2C+Ashworth+JJ.+Role+of+C-reactive+protein+at+sites+of+inflammation+and+infection.+Front+Immunol.+2018%3B9%28APR%29%3A1%E2%80%9311.+https%3A%2F%2Fdoi.org%2F10.3389%2Ffimmu.2018.00754&btnG=
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2018.00754/full


P a g e  | 2807  Agreement between whole-blood CRP …  
  

[4] A. Binnie, J. Lage, C.C. Dos Santos, How can 

biomarkers be used to differentiate between 

infection and non-infectious causes of 

inflammation? Evidence-Based Practice of 

Critical Care, 2019, 319. [Crossref], [Google 

Scholar], [Publisher] 

[5] a) A.W.S. Dharmayanti, E.M. Setiawatie, H. 

Hendarto, Elevated serum C-reactive protein 

in female periodontitis model induced by 

porphyromonas gingivalis: In vivo and 

molecular docking, Journal of Medicinal and 

Chemical Sciences, 2025, 8, 58-72. [Crossref], 

[Google Scholar], [Publisher]; b) Z. Lin, Q. Lin, 

P. Yu, Z. Chen, H. Lin, B. Zhu, M. Wang, Y. Cao, 

Performance evaluation of routine blood and 

C-reactive protein analysis using Mindray BC-

7500 CRP auto hematology analyzer, Annals of 

Translational Medicine, 2022, 10, 588. 

[Crossref], [Google Scholar], [Publisher] 

[6] X. Chen, C. Huang, W. Zhong, S. Qi, T. 

Huang, Z. Yang, Consistency analysis of 3 

detection systems for measuring serum C-

reactive protein, Medical Science Monitor: 

International Medical Journal of Experimental 

and Clinical Research, 2022, 28, e935171-1. 

[Crossref], [Google Scholar], [Publisher] 

[7] S.K. Vashist, A. Venkatesh, E.M. Schneider, 

C. Beaudoin, P.B. Luppa, J.H. Luong, 

Bioanalytical advances in assays for C-reactive 

protein, Biotechnology Advances, 2016, 34, 

272-290. [Crossref], [Google Scholar], 

[Publisher] 

[8] a) N. Sukarta, H. Susianti, I.P.A. Santosa,  L. 

Larissa Marietta, Performance and 

concordance evaluation of semi-quantitative 

urinary albumin creatinine ratio and protein 

creatinine ratio with quantitative method, 

Journal of Medicinal and Chemical Sciences, 

2025, 8, 345-354. [Crossref], [Pdf], 

[Publisher]; b) W. Borowicz. K Ptaszkowski, L. 

Ptaszkowska, E. Murawska-Cialowicz, J. 

Rosinczuk, Assessment of changes in serum C-

reactive protein levels in patients after 

ischemic stroke undergoing rehabilitation—A 

retrospective observational study, Journal of 

Clinical Medicine, 2023, 12, 1029 [Crossref], 

[Google Scholar], [Publisher] 

[9] N. Nomura, K. Saito, M. Ikeda, S. Yuasa, M. 

Pastore, C. Chabert, E. Kono, A. Sakai, H. 

Tanaka, T. Ikemoto, Evaluation of the 

microsemi CRP, an automated hematology 

analyzer for rapid 3‐part WBC differential and 

CRP using whole blood, International Journal 

of Laboratory Hematology, 2015, 37, 466-473. 

[Crossref], [Google Scholar], [Publisher] 

[10] T. Woolley, A comparison between the 

Horiba Microsemi point-of-care C-reactive 

protein and full blood cell analyzer and the 

Horiba Pentra 120 and Roche Cobas 

6000. Point of Care, 2014, 13, 66-69. 

[Crossref], [Google Scholar], [Publisher] 

[11] a) A. Iskandar, D. Halim, H. Susianti, E. 

Olivianto, A. Aprilia, Diagnostic performance 

of IL-1β and C-reactive protein in childhood 

tuberculosis, Journal of Medicinal and 

Chemical Sciences, 2024, 7, 1183-1192. 

[Crossref], [Pdf], [Publisher]; b) M. Rehage, 

Increased diagnostic efficiency by combining 

5-part differentiation and C-reactive protein, 

2023. [Google Scholar], [Publisher] 

[12] U. Andreasson, A. Perret-Liaudet, L.J. van 

Waalwijk van Doorn, K. Blennow, D. 

Chiasserini, S. Engelborghs, T. Fladby, S. Genc, 

N. Kruse, H.B. Kuiperij, A practical guide to 

immunoassay method validation, Frontiers in 

Neurology, 2015, 6, 179. [Crossref], [Google 

Scholar], [Publisher] 

[13]   T. Inaba, N. Nomura, K. Ishizuka, K. 

Yoshioka, M. Takahashi, S. Yuasa, K. Saito, Y. 

Fujitomo, M. Nakanishi, N. Fujita, Basic 

evaluation of p entra MS CRP, a new 

automated hematology analyzer for rapid 5‐

part WBC differential and CRP using a small 

volume of whole blood, International Journal 

of Laboratory Hematology, 2015, 37, 208-216. 

[Crossref], [Google Scholar], [Publisher] 

[14] U. Maggiore, J.P. Cristol, B. Canaud, A.M. 

Dupuy, M. Formica, M. Pozzato, V. Panichi, C. 

Archive of SID.ir

Archive of SID.ir

https://doi.org/10.1016/B978-0-323-64068-8.00055-9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B4%5D+%09Binnie+A%2C+Lage+J%2C+dan+Dos+Santos+CC.+How+Can+Biomarkers+Be+Used+to+Differentiate+Between+Infection+and+Non-Infectious+Causes+of+Inflammation%3F+Evidence-Based+Pract+Crit+Care+%5BInternet%5D.+2019%3B24%28e1%29%3A319%E2%80%9324.+Available+from%3A+https%3A%2F%2Fpmc.ncbi.nlm.nih.gov%2Farticles%2FPMC7152028%2Fhttps%3A%2F%2Fdoi.org%2F10.1016%2FB978-0-323-64068-8.00055-9&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B4%5D+%09Binnie+A%2C+Lage+J%2C+dan+Dos+Santos+CC.+How+Can+Biomarkers+Be+Used+to+Differentiate+Between+Infection+and+Non-Infectious+Causes+of+Inflammation%3F+Evidence-Based+Pract+Crit+Care+%5BInternet%5D.+2019%3B24%28e1%29%3A319%E2%80%9324.+Available+from%3A+https%3A%2F%2Fpmc.ncbi.nlm.nih.gov%2Farticles%2FPMC7152028%2Fhttps%3A%2F%2Fdoi.org%2F10.1016%2FB978-0-323-64068-8.00055-9&btnG=
https://www.sciencedirect.com/science/article/pii/B9780323640688000559?via%3Dihub
https://doi.org/10.26655/JMCHEMSCI.2025.1.6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Elevated+Serum+C-Reactive+Protein+in+Female+Periodontitis+Model+Induced+by+Porphyromonas+gingivalis%3A+In+Vivo+and+Molecular+Docking&btnG=
https://www.jmchemsci.com/article_213294.html
https://doi.org/10.21037/atm-22-1642
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B5%5D%09Lin+Z%2C+Lin+Q%2C+Yu+P%2C+Chen+Z%2C+Lin+H%2C+Zhu+B%2C+Wang+M%2C+Cao+Y.+Performance+evaluation+of+routine+blood+and+C-reactive+protein+analysis+using+Mindray+BC-7500+CRP+auto+hematology+analyzer.+Ann+Transl+Med.+2022%3B10%2810%29%3A588%E2%80%93588.+https%3A%2F%2Fdoi.org%2F10.21037%2Fatm-22-1642+https%3A%2F%2Fdoi.org%2F10.21037%2Fatm-22-1642&btnG=
https://atm.amegroups.org/article/view/95633/html
https://doi.org/10.12659/MSM.935171
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B6%5D+%09Chen+X%2C+Huang+C%2C+Zhong+W%2C+Qi+S%2C+Huang+T%2C+Yang+Z.+Consistency+Analysis+of+3+Detection+Systems+for+Measuring+Serum+C-Reactive+Protein.+Med+Sci+Monit.+2022%3B28%3A1%E2%80%939.+https%3A%2F%2Fdoi.org%2F10.12659%2FMSM.935171.&btnG=
https://medscimonit.com/abstract/full/idArt/935171
http://dx.doi.org/10.1016/j.biotechadv.2015.12.010
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B7%5D%09Vashist+SK%2C+Venkatesh+AG%2C+Marion+Schneider+E%2C+Beaudoin+C%2C+Luppa+PB%2C+Luong+JHT.+Bioanalytical+advances+in+assays+for+C-reactive+protein.+Biotechnol+Adv+%5BInternet%5D.+2016%3B34%283%29%3A272%E2%80%9390.+Available+from%3A+http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.biotechadv.2015.12.010&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0734975015300653
https://doi.org/10.26655/JMCHEMSCI.2025.4.3
https://www.jmchemsci.com/article_218184_f549bf987fb1a57f9fdac171b806dad4.pdf
https://www.jmchemsci.com/article_218184_f549bf987fb1a57f9fdac171b806dad4.pdf
https://www.jmchemsci.com/article_218184.html
https://doi.org/10.3390/jcm12031029
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Assessment+of+Changes+in+Serum+C-Reactive+Protein+Levels+in+Patients+after+Ischemic+Stroke+Undergoing+Rehabilitation%E2%80%94A+Retrospective+Observational+Study&btnG=
https://www.mdpi.com/2077-0383/12/3/1029
https://doi.org/10.1111/ijlh.12312
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B9%5D%09Nomura+N%2C+Saito+K%2C+Ikeda+M%2C+Yuasa+S%2C+Pastore+M%2C+Chabert+C%2C+Kono+E%2C+Sakai+A%2C+Tanaka+H%2C+Ikemoto+T%2C+Takubo+T.+Evaluation+of+the+Microsemi+CRP%2C+an+automated+hematology+analyzer+for+rapid+3-part+WBC+differential+and+CRP+using+whole+blood.+Int+J+Lab+Hematol.+2015%3B37%284%29%3A466%E2%80%9373.+https%3A%2F%2Fdoi.org%2F10.1111%2Fijlh.12312&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/ijlh.12312
https://doi.org/10.1097/POC.0000000000000017
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B10%5D%09Woolley+T.+A+comparison+between+the+horiba+microsemi+point-of-care+C-reactive+protein+and+full+blood+cell+analyzer+and+the+horiba+pentra+120+and+roche+cobas+6000.+Point+Care.+2014%3B13%282%29%3A66%E2%80%939.+https%3A%2F%2Fdoi.org%2F10.1097%2FPOC.0000000000000017&btnG=
https://journals.lww.com/poctjournal/fulltext/2014/06000/A_Comparison_Between_the_Horiba_Microsemi.7.aspx
https://doi.org/10.26655/JMCHEMSCI.2024.9.8
https://www.jmchemsci.com/article_205994_f43f375cd7dd47c87769a7c35e3eee68.pdf
https://www.jmchemsci.com/article_205994_f43f375cd7dd47c87769a7c35e3eee68.pdf
https://www.jmchemsci.com/article_205994.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B11%5D+%09Rehage+M.+Increased+diagnostic+efficiency+by+combining+5-Part+differentiation+and+C-reactive+protein+.+2023%3B+&btnG=
https://www.human.de/01_CoreLab_DX/Hematology/HumaCount_5-part_Systems/HumaCount_5DCRP/Marketing%20Material/Whitepaper_HC5D%20CRP_EN.pdf
https://doi.org/10.3389/fneur.2015.00179
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B12%5D+%09Andreasson+U%2C+Perret-Liaudet+A%2C+van+Waalwijk+van+Doorn+LJC%2C+Blennow+K%2C+Chiasserini+D%2C+Engelborghs+S%2C+Fladby+T%2C+Genc+S%2C+Kruse+N%2C+Kuiperij+HB%2C+Kulic+L%2C+Lewczuk+P%2C+Mollenhauer+B%2C+Mroczko+B%2C+Parnetti+L%2C+Vanmechelen+E%2C+Verbeek+MM%2C+Winblad+B%2C+Zetterberg+H%2C+Koel-Simmelink+M%2C+Teunissen+CE.+A+practical+guide+to+immunoassay+method+validation.+Front+Neurol.+2015%3B6%28Aug%29%3A1%E2%80%938.+https%3A%2F%2Fdoi.org%2F10.3389%2Ffneur.2015.00179&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B12%5D+%09Andreasson+U%2C+Perret-Liaudet+A%2C+van+Waalwijk+van+Doorn+LJC%2C+Blennow+K%2C+Chiasserini+D%2C+Engelborghs+S%2C+Fladby+T%2C+Genc+S%2C+Kruse+N%2C+Kuiperij+HB%2C+Kulic+L%2C+Lewczuk+P%2C+Mollenhauer+B%2C+Mroczko+B%2C+Parnetti+L%2C+Vanmechelen+E%2C+Verbeek+MM%2C+Winblad+B%2C+Zetterberg+H%2C+Koel-Simmelink+M%2C+Teunissen+CE.+A+practical+guide+to+immunoassay+method+validation.+Front+Neurol.+2015%3B6%28Aug%29%3A1%E2%80%938.+https%3A%2F%2Fdoi.org%2F10.3389%2Ffneur.2015.00179&btnG=
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2015.00179/full
https://doi.org/10.1111/ijlh.12268
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B13%5D+%09Inaba+T%2C+Nomura+N%2C+Ishizuka+K%2C+Yoshioka+K%2C+Takahashi+M%2C+Yuasa+S%2C+Saito+K%2C+Fujimoto+Y%2C+Nakanishi+M%2C+Fujita+N.+Basic+evaluation+of+Pentra+MS+CRP%2C+a+new+automated+hematology+analyzer+for+rapid+5-part+WBC+differential+and+CRP+using+a+small+volume+of+whole+blood.+Int+J+Lab+Hematol.+2015%3B37%282%29%3A208%E2%80%9316.+https%3A%2F%2Fdoi.org%2F10.1111%2Fijlh.12268.&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1111/ijlh.12268


P a g e  | 2808 E.D. Maranantan et al.  
 
 

 

 

Consani, M.R. Metelli, L. Sereni, Comparison of 

3 automated assays for C-reactive protein in 

end-stage renal disease: Clinical and 

epidemiological implications, Journal of 

Laboratory and Clinical Medicine, 2005, 145, 

305-308. [Crossref], [Google Scholar], 

[Publisher] 

 

 

 

 

 

 

 

 
 

How to cite this article: Evelyn Diantika 

Maranantan,Munawaroh Fitriah, Yetti 

Hernaningsih, Hartono Kahar, Agreement 

between whole-blood CRP measurement 

using Humacount 5DCRP and serum CRP 

measurement by immunoturbidimetry 

(Abbott Alinity CI Series): A comparative 

study. Journal of Medicinal and Pharmaceutical 

Chemistry Research, 2025, 7(12), 2799-2808. 

Link: 

https://jmpcr.samipubco.com/article_219380

.html 

 

 

 

 

 

Copyright   © 2025 by SPC (Sami Publishing Company) + is an open access article distributed 
under the Creative Commons Attribution License (CC BY), which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 

Archive of SID.ir

Archive of SID.ir

https://doi.org/10.1016/j.lab.2005.03.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B14%5D+%09Maggiore+U%2C+Cristol+JP%2C+Canaud+B%2C+Dupuy+AM%2C+Formica+M%2C+Pozzato+M%2C+Panichi+V%2C+Consani+C%2C+Metelli+MR%2C+Sereni+L%2C+Nitti+CD%2C+David+S%2C+Tetta+C.+Comparison+of+3+automated+assays+for+C-reactive+protein+in+end-stage+renal+disease%3A+Clinical+and+epidemiological+implications.+J+Lab+Clin+Med.+2005%3B145%286%29%3A305%E2%80%938.+https%3A%2F%2Fdoi.org%2F10.1016%2Fj.lab.2005.03.002&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0022214305000697
https://jmpcr.samipubco.com/article_219380.html
https://jmpcr.samipubco.com/article_219380.html
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

