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ABSTRACT

The C-reactive protein (CRP) and the erythrocyte sedimentation rate (ESR) are commonly used to assess the acute
phase response. The purpose of the study is to seek the association between these two parameters. We conducted a
cross-sectional retrospective. A total of 76 patients have been selected from a hospitable database. They all had a
prescription of CRP and ESR. Another important inclusion criterion is the realization of blood sample for CRP and
ESR on the same day and the same hour. ESR and CRP values correlated significantly with each other (Pearsonr =
0.516, p < 0.001). Multiple regression analysis was therefore performed to determine the combination of variables
that accounted for the greatest proportion of variance in CRP and ESR values. Neutrophils and ESR were related to
CRP. Hematocrit, MCV, Albumin concentration and platelets count were significantly related to ESR the
prescribers must take into account the concentrations of different parameters that influence the outcome of the CRP
and ESR values directly
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INTRODUCTION

C-reactive protein (CRP) is a 224-aminoacid acti@sp serum protein and one of the most frequesty markers
of inflammation. Rate of CRP increases rapidlygsponse to inflammation and the release of cytekibh#p, IL6
[1].It's a parameter that allows direct and quatitte measure of the acute-phase reaction. Andtbguently used
marker of inflammation but conversely indirectly aseres the acute phase reaction is the erythreegienentation
rate (ESR). The ESR is the distance that red btmtid settle in a tube of blood in one hour andregg in mm/h.
ESR is often replaced with C-reactive protein measent by the prescribers because the CRP levelgeiblood
rise more quickly after the inflammatory procesgibs and because the ESR is affected by a multivfidactors,
such as anaemia, haematocrit and the referencesvafuich differ according to age and sex.

In our medical practice in morocco, we notice thieas a prescription of two biomarkers of inflammathamely
the ESR and CRP by some doctors. Others presenilyehe ESR or only the CRP. Based on these obens is
there a correlation between the two biomarkers? whdt are the other biological parameters to pilesdor the
right interpretation of the CRP and the ESR?

To answer these questions, we examined retrospéctive laboratory results of patients admittedhi Ibn rushd

hospital to seek the association between the CRIPtlem ESR in patients of different ages. We alsagbb the
association between the CRP and ESR with diffdsandgical parameters.
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EXPERIMENTAL SECTION

2.1. Subjects

We conducted a cross-sectional retrospective. & tift 76 patients have been selected from a hddpidatabase.
They all had a prescription of CRP and ESR. Anoihgortant inclusion criterion is the realizatiof ldood
samples for CRP and ESR on the same day and the fsamn and for the same patient. All patients habranal
liver and kidney function checked by the valuesldfline phosphatase, transaminases, creatinineir@adlevels.
All patients were hospitalized in different sengcef the Ibn Rushd hospital in Casablanca (Morodutjveen
September 2014 and July 2015 (tablel).

2.2. Laboratory evaluation

All blood samples were collected under fasting ¢imas on the same day between 8 and 10 a.m. Thanse
concentration of CRP was measured using the immudpidimetry method on DIRUI® 1200 cs analyser. Titea
and inter-assay variation coefficients in our latory were 4.1 % and 6.6 %, respectively. In thesent study,
reference values were respectively, for CRP wamegfas > 10 mg/l and for ESR was defined as > &BInhour
for males and > 25 mm/1 hour for females. ESR werfopmed using a standard kit (Sediplast ESR, laRala
SpA, Milan, Italy).

2.3. Statistical analysis

Results are presented as means (SD) and categeaitables are expressed as frequencies. To conff#Reand
CRP according to variables, t-student test was .uSedrelations between continuous variables weteutzed
using Pearson correlation coefficients. Significeek factors in the univariate analysis for ESRI &8RP were
entered to a stepwise conditional binary regressioalysis and the resulted odds ratios with 95 %fidence
intervals were reported. The level for significaneas taken as g 0.05. Excel 2010 and SPSS 20.0 were used for
statistical analysis.

RESULTSAND DISCUSSION

In this study, 76 patients were recruited includ#t59,2%) women and 31(40,8%) men. The distriloutd
patients by department is shown in the table 1.

Patients with a high level of ESR had significantiigh CRP level, low haemoglobin concentration, low
haematocrit, high platelets count and a low albulewel! (table 2).

Patients who have a high CRP according to the eréer values had significantly elevated ESR, lowragobin
concentration, low haematocrit, high white cellsdad count and neutrophils, high platelets countafav albumin
level (table 3).

The values of ESR and CRP correlated significamttih each other (Pearson r = 0.516, p < 0.001). @&l&es was
correlated very significantly (p <0.001) and negali with albumin concentration and positively witlkeutrophils
count. Similarly, the ESR was very significantlydanegatively correlated to haematocrit rate, hadotig

concentration, and red cells count and albumin eotration (Table 4).

Multiple regression analysis was therefore perfatritedetermine the combination of variables thaiaated for
the greatest proportion of variance in CRP and E&Res. Neutrophils and ESR were related to CREniddocrit,
mean corpuscular haemoglobin concentration (MC\Buiin concentration and platelets count were Sicamtly
related to ESR (Table 5,6).

DISCUSSION

This study shows that the ESR and the CRP valueelated significantly with each other (Pearson@.516, p <
0.001). And according to the results of this sttioly prescription and the interpretation of the E8R the CRP
must take into account the levels of several patarseThus, for the appropriate interpretation e ESR the
parameters are the haematocrit, Mean corpusculame albumin and blood platelet levels. For thePCéngle
parameters that is the neutrophils count.

We have no data on the exact age of our patierts €weveral studies have shown that the ESR asewith age

which can be explained by the increased prevaleficiseases with age. However in another studyetis no
significant difference between the results of thenger and elder patients investigated for higHeR& In general
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in 42.4% of the patients no specific diagnosis ddg reached while this was 47.2% in elderly an@%7in non-
elderly patients (p = 0.24) [2]. Therefore, theatiginship of the ESR to age is contentious.

In this study we found that patients who have &lle¥ ESR greater than 59 mm / h have inflammatloRP above
10 mg / l) regardless of age and sexe. Other reasdtfound by Wyler and al in a study with patiesft&€SR of 100
mm/h or greater that were retrospectively analyesed infections were found to be the most frequeagisociated
diseases (35%), while malignant disease accounteahfy 15% of the patients [3].

Table 1: distribution of patients by department (n=76)

Number | Percentage (%)

Internal Medicine 15 19,7
Gastroenterology and proctology 11 14,5
Pediatrics 10 13,1
non-hospitalized patients 9 11,8
Infectious diseases 7 9,2
Dermatology 5 6,6
pneumonology 5 6,6
Neurology 4 5,3
rheumatology 4 53
Intensive care 2 2,6
Cardiology 2 2,6
emergencies 1 1,3
hematology 1 1,3
Total 76 100,0

Table2: Comparison of the different variableswith the ESR levels

ESR<15 Men and ESR<25 women (n=21) ESR>15 MerE&Rb>25 women(n=55 p
ESR (mm/h) m+SD 10,29+4,54 59,64+37,02 <0,gJo1
CRP (mg/L) m+SD 19,65+42,02 73,99+85,86 <0,J01
Hémoglobin (g/L) m+SD 131,2+1,88 110,67+2,34 <0,001
RBC (10%L) m+SD 4,67+0,47 4,17+0,74 0,001
Hematocrit % m+SD 40,08+4,8 33,99+6,15 <0,001
MCV (fL) m+SD 85,92+7,78 81,8+8,91 NS
MCH (pg) m+SD 28,10+3,07 26,58+3,85 NS
CCMH (g/dL) m+SD 32,65+1,27 32,4+2,14 NS
WBC (1¢/L) m+SD 15,46+22,09 9,45+5,57 NS
neutrophils (181) m+SD 8,21+9,63 6,23+4,39 NS
eosinophils (181) m+SD 0,18+0,22 0,30+0,58 NS
basophils (18) m+SD 0,029+0,027 0,03+0,046 NS
lymphocytes (181) m+SD 2,7+1,46 2,23+1,59 NS
Monocytes (181) m+SD 0,88+1,04 0,64+0,35 NS
Platelets (191) m+SD 231,05+96,25 322,89+21,81 0,006
Cholesterol (g/L) m+SD 1,9+0,39 1,58+0,52 NS
ALP (Ul/L) m+SD 84,44+43,46 135,35+9109,786 NS
Albumin (g/L) m+SD 43,734,174 33,72+9,57 <0,001
TP (g/L)m+SD 70,33+5,88 64,28+10,15 NS

RBC : Red blood cells, ALP: Alkaline phosphatase, TP: Total protein, MCV : Mean corpuscular volume? MCHC: mean corpuscular
haemoglobin concentration, MCH: mean corpuscular haemoglobin, WBC: White blood cells

Patients with a high level of ESR had significantigh CRP levels, low haemoglobin concentrationy lo
haematocrit, high platelet counts and a low albuleirels. So for the interpretation of the resultstee ESR we

must take into account the concentrations of difieparameters that influence its outcome dire€gulus and al

have found almost the same result, the ESR istafidoy red blood cell size, shape, and haemataerit,and age
[4]. So following the results of this study we add@o parameters to take into account for the prtation of the

ESR namely the concentration of albumin and plateteint. Thus, low albumin can be used as a maoker
increased circulating acute phase reactants.

We found that the ESR and the CRP values correkitgdficantly with each other (Pearson r = 0.5165 0.001).
CRP is one of the most frequently used biomarkéisfammation. It's a direct and quantitative meses of the
acute-phase reaction that responds very quicklinflammatory stimuli. The recommended referencegeafor
serum CRP concentrations is usually not adjustedde and sex. Even if the CRP value as the Bk vdepend
of the demographic factors, including age, sex, race, should be used to adjust the upper refedenitgor CRP
[5]. Ford and al describe the distribution of CRI@entrations among children and young adults énUs. CRP
concentrations increased with age. Females 16-a8syef age had higher concentrations than malehkisnage

548



Aissam El Maataoui et al J. Chem. Pharm. Res., 2015, 7(12):546-550

range (P = 0.003). Mexican Americans had the hig&P concentrations among the three major racethmic
groups (P <0.001) [6].

Table 3: Comparison of the different variableswith the CRP levels

CRP<10 mg/l (n=34) CRP>10 mg/l (n=42) p
ESR (mm/h) m+SD 29,14+25,61 59,64+42 <0,001
CRP (mg/L) m+SD 3,97+2,91 103,50+84,38 <0,001
Hémoglobin (g/L) m+SD 124,5+1,82 110+2,62 0,006
RBC (10%/L) m+SD 4,49+0,51 4,17+0,812 0,044
Hematocrit % m+SD 37,81+4,67 34,03+7,10 0,007
MCV (fL) m+SD 84,49+8,01 81,8+9,22 NS
MCH (pg) m+SD 27,80+3,25 26,38+3,93 NS
CCMH (g/dL) m+SD 32,86+1,62 32,15+2,12 NS
WBC (10/L) m+SD 7,54+3,31 13,95+16,26 0,01y
neutrophils (181) m+SD 4,58+2,94 8,51+7,61 0,00
eosinophils (1891) m+SD 0,15+0,21 0,36+0,64 NS
basophils (181) m+SD 0,026+0,019 0,04+0,05 NS
lymphocytes (181) m+SD 2,21+1,35 2,47+1,730 NS
Monocytes (181) m+SD 0,57+0,26 0,82+0,79 NS
Platelets (181) m+SD 245,6+64,41 337,69+207,24 0,009
Cholesterol (g/L) m+SD 1,93+0,35 1,43+0,49 0,047
ALP (Ul/L) m+SD 100,71+98,7 136,83+97,01 NS
Albumin (g/L) m+SD 43,87+4,63 32,03+8,98 <0,001
TP (g/L)m+SD 70,3345,69 61,25+10,61 0,018

Red blood cells, ALP: Alkaline phosphatase, TP: Total protein, MCV : Mean corpuscular volume MCHC: mean corpuscular hemoglobin
concentration, MCH: mean corpuscular hemoglobin, WBC: White blood cells

RBC :

Table4: Correlation between C-reactive protein, ESR and different biological parameters (n=76)

CRP (mg/L) | ESR (mm/h

ESR (mm/h) 0,516**
Hémoglobin (g/L) -0,378* -0,596**
RBC (1¢°/L) -0,207 -0,564**
Hematocrit % -0,368* -0,633**
MCH (pg) -0,249* -0,208
WBC (10/L) 0,372* 0,030
neutrophils (181) m+SD 0,407** 0,147
Platelets (191) 0,343* 0,385*
Cholesterol (g/L) -0,627* -0,464
ALP (UI/L) 0,386* 0,354
TP (g/L) -0,527* -0,472*
Albumin (g/L) -0,578** -0,628**

*<0,05 **<(0,001

Table5: Multiple linear regression analysiswith CRP as dependent variable (n=76)

Non-standardized coefficients standardized coeffits t 95% confidence intervals for B
A Erreur standard Béta P Minimum Maximum
Neutrophils (103/ul) 9,813 3,291 0,488 2,982 0,007 2,949 16,678
ESR (mm/h) 0,736 0,300 0,402 2,454 0,023 0,110 11,36

Table 6: Multiplelinear regresson analysiswith ESR as dependent variable (n=76)

Non-standardized coefficients standardized coeffits t 95% confidence intervals for B
A Erreur standard Béta P Minumum Maximum
Hématocrit % -4,459 0,951 -0,642 -4,690 <0,001 58,4 -2,462
MCV (fL) 1,465 0,524 0,280 2,796 0,012 0,364 2,565
Albumin (g/L) -1,511 0,496 -0,331 -3,048 0,007 525 -0,469
Platelet (103/ul) 0,091 0,036 0,273 2,493 0,023 19,0 0,167

MCV : Mean corpuscular volume

The variables that accounted for the greatest ptigps of variance in the CRP value in this studgrevthe

neutrophils and the ESR. So neutrophils can progid@actical strategy for monitoring inflammatomssponse,
especially those with liver impairment. BecauseGRP is produced by the liver in response to inteile6,
interleukin-1, and tumor necrosis factarBuoro and al found that Median value of all-leci® parameters was
different in ICU patients compared to healthy satgelLeukocytes, neutrophils and immature granuk&in sepsis
and septic shock were higher than no sepsis, witirea under the curve: 0.81, 0.82 and 0.78 raspBcf7].
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Our study has strengths and limitations. All meaments were performed in the same laboratory wighsame
technique. All samples were requests for the saatient on the same day and even in the same tintdoofl
collection. There were some limitations of thisdstuFirst of all this was a retrospective study émel population
size, the lack of information about age and theicdl diagnosis of each patient.

CONCLUSION

Finally we must recognize that the ESR is affedigdmultiple factors, and for a good interpretatiohthis
parameter we must have a minimum the haematoteit whereas CRP is only affected by the presendalagree
of inflammation. The professors in medicine shoedtlicate their medical students on the preferencerttering
CRP instead of the ESR as the general inflammatamnker of choice.
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