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Significance of Serum Eosinophil Cationic Protein and High-Sensitivity C-reactive Protein
Levels in Patients with Allergic and Non-Allergic Inflammatory Diseases
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Background: This study was conducted to evaluate the significance of serum eosinophil cationic protein (ECP) and high-sensitivity C-reactive
protein (hs-CRP) levels in children with allergic diseases and non-allergic inflammatory diseases, and to assess the relationships between serum

ECP levels and inflammatory parameters.

Methods: In this study, we included 146 children with allergic diseases, 76 children with non-allergic inflammatory diseases, and 25 control sub-
jects. Serum concentrations of ECP, hs-CRP total IgE, and allergen-specific IgE were measured.

Results: Serum ECP levels (77.5 + 88.2 g/L) of patients with allergic diseases were significantly higher than those of the patients with non-al-
lergic inflammatory diseases (42.2 + 58.8 ug/L) and control subjects (12.7 4.2 ug/L) (P<0.001, respectively). The serum ECP levels in patients
with non-allergic inflammatory diseases were also significantly higher than those in the controls (42.2 £ 58.8 vs. 12.7 = 4.2 ug/L; P<0.001). The
hs-CRP levels were significantly higher in patients with allergic diseases than in the controls (0.4 £ 0.9 vs. 0.1 = 0.2 mg/dL; P<0.05). No signifi-
cant relationship was observed between serum ECP and hs-CRP levels in the allergic patients (r=0.09, P> 0.05).

Conclusions: Measurement of serum ECP and hs-CRP concentrations can be helpful in the clinical evaluation and monitoring of patients with al-
lergic diseases. No significant correlation was observed between serum ECP and hs-CRP levels in allergic patients, thereby suggesting that elevat-
ed levels of ECP do not necessarily reflect the degree of systemic inflammation in allergic diseases.
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Table 1. Characteristics of the study population

Patients
Non-allergic Controls
Ay inflammation
Number of patients 146 76 25
Median age (range) 5.0 (0.3-14) 3.0(0.2-12) 7.0(1-14)

Gender (female/male) 48/98 35/41 8/17
Diagnosis (number of patients)

Allergic rhinitis (53) Pneumonia (30)

Asthma (46) Sinusitis (20)
Atopic dermatitis (38) Acute otitis media (9)
Food allergy (5) Bronchitis (8)
Urticaria (4) Bronchiolitis (4)

Rhinitis (1)

Other inflammations* (4)

*Other inflammations: fever (1), enteritis (2), and chronic cough (1).

son, Franklin Lakes, NJ, USA)of| A &s}al Al2-of|A] 124171 521
Sl 5 $ 2,200 X gollA] 1027t 4l Helsto] @3S Eefst
Stk ECP 5%+ Immulite 2000 (Siemens Healthcare Diagnos-
tics, Tarrytown, NY, USA)& A-&-5to] SISt =AW (che-
miluminescent immunoassay) 2.2 233}tk @4 ECP 5% 9

Z7H= 19 ng/mL ©|40 &2 SFITH11].

2) Hs-CRP 5%

Hs-CRP 5= &7%-& Hitachi 7180 autoanalyzer (Hitachi High-
Technologies Corp., Tokyo, Japan) ZH] 2! Pureauto-S CRP latex
(DAIICHI, Tokyo, Japan) A|2F-& Al-8-5fof 2fel AS-Xu[ElH o 2
EA5F I 24 9= 0.01-32 mg/dLo| itk

3) TiA| AL

A8 F=HA) 7191 ADVIA 2120 (Bayer Diagnostics, Tarry-
town, NY, USA)E o] g 3fe] 2h80] ] E7AA} wiei g
AR Atk

4) 88 = IgE =2} UniCAP E0| IgE s=

Y ZF IgE 5%+ Coat-A Count Total IgE IRMA (Siemens
Healthcare Diagnostics, Tarrytown, NY, USA)Z =743}tk g
9 1gEQ] a1 14] n|Rke 15 IU/mL o3}, 14| 5-E] 24 o]k
1.0-19 IU/mL, 24| 7€) 34 19k 32 IU/mL o]}, 3AI5-E] 94 mgk
& 101 IU/mL o&};, 9A1FE 15A4] w9k 14-300 IU/mLE 31Tt
[12]. £0] IgE A= UniCAPI00E (Phadia AB, Uppsala, Sweden)
S o]gsfo] AWK, R-(2), D. preronyssinus (D), D. fari-
nae (d2)2] | 7H4] F-of| thsto] HARE A3k o™ class 0-6
O] AFTHA = A=A class 1 o= AL = HASHITHIS]
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Table 2. ECP, WBC, hs-CRP, and total IgE levels in the patient and con-
trol groups

Patients (N=222)

Allergy Non-allergic  controls (N=25)
(N=146) inflammation
(N=76)
ECP (ug/L) 77.5+882*" 422+588" 127442
(499:4.8-6580) (24.2:1.62-367.0) (14.5:4.95-18.30)
WBCs (x10°/uL) 99+33" 102 + 40" 71118
(9.4:4.0-24.0) (9.3:38-238) (6.9:4.3-10.4)
WBC differential counts (x10°/uL)
Neutrophils 46+28" 53+32" 34+13
(3.8:1.1-16.1) (4.6:05-13.9) (3.0:1.5-6.4)
Lymphocytes 39422 36+20 30+07
(3.3:03-15.9) (3.0:0.4-9.6) (28:1.8-4.4)
Monocytes 04+02* 06+03"" 04+0.1
(0.4:0.1-1.2) (0.6:0.2-1.7) (03:0.2-0.7)
Eosinophils 06+05*" 02+02 02+0.1
(0.4:0.0-4.0) (0.1:0.0-0.6) (0.2:0.02-0.4)
Basophils 0.07 £0.06 0.06+0.03 0.07 £0.07
(0.05:0.0-0.5) (0.1:00-0.2) (0.05:0.02-0.3)
hs-CRP (mg/dL) 04+09" 22422 0.1+02
(0.08:0.02-6.48) (1.1:031-11.01)  (0.04:0.02-0.85)
Total IgE (IU/mL) 4508 +346.2° 218+230 NA

(352.2:21.49-1,000) (11.9:0.34-87.85)

Data are expressed as mean £ SD (median: range).

*P<0.05, allergy group vs. control; 'P<0.05, non-allergic inflammation group vs.
control; *P<0.05, allergy group vs. non-allergic inflammation group.
Abbreviations: ECP, eosinophil cationic protein; WBC, white blood cell; hs-CRP,
high-sensitivity C-reactive protein; NA, not applicable.
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346.2 TU/mLYIL, BZFAFLOIA] 21.8423.0 IU/mLo|ct d=
B2 hs-CRP7} 2718t B2 jALe & 3}91aL, hs-CRP2} T
ZGN el S-St A Y27 eAkE folstA S
7FE]QITH(P<0.001) (Table 2).

3. && ECP, hs—CRP k2 ¥&X
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T4 SARE 8% T 1gE 7“44 *ot“é
o o 13713?}1}401]*1 ECP= P28 5
AA S B oM (=044, P<0.00D) YN0 H“?ﬂ:r’-’\(r—
0.39, P<o.oo1), Sl L 42(r=0.27, P=0.001), 3F5(=0.22,
P=0.008) =0 & ECPL} A7t ASich dF SAttolli e
ECPe} A= WEEN TAES(1=052, P<0.00D), T35
(=034, P=0.003), M L=(=0.32, P=0.005) &0 2 805} A}
TS HSITE Hs-CRP= Y| 27]38%) A5Aehat mirollA] &
ZHN o540 7P 22 AVIAE BYthE 2Tk
r=0.44, P<0.001; 9223} r=045, P<0.001). L&} hs-CRP2}

Table 3. Correlation coefficients of serum ECP and hs-CRP levels ver-
sus other variables in allergy, non-allergic inflammation, and control
groups

Correlation coefficients (1)

Serum ECP concentration Serum hs-CRP concentration

Allergy ir’:lftl):r;arlrzzrt?; Control  Allergy ir,:lﬁ:r;lar:?t?cl; Control
group group group  group aroup group
Hs-CRP 0.09 0.003 0.01 NA NA NA
WBCs 0.39* 032" 0.05 0.26" 041* 0.21
WBC differential counts
Neutrophils ~ 0.22* 0.21 -0.02 0.44" 045" 0.12
Monocytes  0.27* 0.34* 0.21 0.18* 0.11 0.01
Eosinophils  0.44* 0.52* 016  -0.1 0.02 -0.16
Total IgE 0.14 -0.07 NA 0.02 0.10 NA

*Statistically significant (P<0.05).
Abbreviations: ECP, eosinophil cationic protein; WBC, white blood cell; hs-CRP,
high-sensitivity C-reactive protein; NA, not applicable.
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Table 5. Mean values of serum ECP concentrations in relation to blood
eosinophil counts in allergy, non-allergic inflammation, and control
groups

ECP concentrations (pg/L)

Eosinophils Eosinophils P value
<300 x10°/L =300 x 10°/L*
Allergy group (N=143) 47.7+966" 93.1+£81.4 <0.001
(27.6:4.8-658)  (63.3:7.49-413.5)
Non-allergic Inflammation 2951314 98.3 £ 105.7 0.001
group (N=76) (21.9:1.62-173) (64.5:7.59-367)
Control group (N=22) 129443 85+05" 0216
(15.5:5.0-18.0) (8.5:8.2-8.9)

*Cut-off point for eosinophil count (300x 10°/L); *Number of subjects with eosino-
phil count =300 x 10°/L (N=2); *Statistically significant (P=0.043); allergy group
with eosinophil count <300 x 10°/L vs. inflammation group with eosinophil count
<300x10°/L.

Abbreviation: ECP, eosinophil cationic protein.

Table 4. hs-CRP concentrations on the basis of upper and lower 10 percentile of ECP levels in allergy and non-allergic inflammation group

Allergy group (N=30)

Non-allergic inflammation group (N=16)

Upper 10 percentile of ECP

Lower 10 percentile of ECP

Upper 10 percentile of ECP Lower 10 percentile of ECP

ECP (ug/L) 284.14 1304 17438
(267.0:67.0-658.0) (119:48-185)
hs-CRP (mg/dL) 050 +0.94* 022 046
(0.10:0.03-3.66) (0.05:0.03-1381)

1799+979 52121
(149.0:86.4-367.0) (6.1:1.6-7.6)
197 £1.14* 1.25+0.80
(1.94:0.53-3.81) (0.92:0.31-2.54)

*P>0.05, upper 10 percentile of ECP vs. lower 10 percentile of ECP.
Data are expressed as mean £ SD (median: range).

Abbreviations: ECP, eosinophil cationic protein; hs-CRP, high-sensitivity C-reactive protein.
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Table 6. ECP, WBC, hs-CRP, and total IgE levels between food allergy
and inhalant allergy in allergy patients

Food allergy group Inhalant allergy group Palue
(Egg or White milk, N=44)  (D.P.or D.F, N=76)

ECP (ug/L) 81418656 8134989 0972
(47.9:7.21-388.0) (51.3:7.49-658.0)
WBCs (x10*/uL) 108+ 3.5 93130 0.0Mm
(10.3:5.5-24.0) (8.4:40-17.5)
WBC differential counts (x10°/ul)
Neutrophils 32+15 53+32 <0.001
(3.0:1.1-69) (40:1.3-16.1)
Lymphocytes 58+26 28+10 <0.001
(53:2.1-159) (29:03-5.6)
Monocytes 05%02 04£0.1 0.007
(0.4:02-1.2) (0.4:0.1-09)
Eosinophils 07+08 05+03 0.896
(0.4:0.1-4.0) (0.5:0.01-1.5)
Basophils 0.09+0.09 0.05+0.03 0.001
(0.07:0.0-0.5) (0.05:0.0-0.2)
hs-CRP (mg/dL) 02=+06 05%+10 0.012
(0.06:0.02-3.65) (0.09:0.02-6.48)
Total IgE (IU/mL) 195.7 £ 2158 561.4 +289.4 <0.001
(121.0:21.5-1,000) (532.2:135.1-1,000)

Abbreviations: D.P, Dermatophagoides pteronyssinus; D.F, D. farinae; ECP, eosino-
phil cationic protein; WBC, white blood cell; hs-CRP, high-sensitivity C-reactive
protein.
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