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Etiologies and differential markers of eosinophilia-associated diseases in
the Allergy Department of a single university hospital

Ji Eun Yu, Da Woon Sim, Young-Il Koh

Division of Allergy, Asthma, and Clinical Immunology, Department of Internal Medicine, Chonnam National University Medical School, Gwangju, Korea

Purpose: We aimed to analyze the frequency of eosinophilia-associated diseases and to search for possible markers that may be
useful for their differential diagnosis.

Methods: We retrospectively reviewed the medical records of 148 patients with peripheral blood eosinophil count of more than
500/uL who visited the Allergy Department of Chonnam National University Hospital for the first time from January to December
2016. Blood eosinophilia was categorized as mild (< 1,500/pL), moderate (1,500-5,000/pL), and severe (> 5,000/pL).

Results: Blood eosinophilia was mostly caused by allergic diseases (41.9%), parasitic infestation (23.6%), and drug allergy (19.6%).
Eosinophil count was higher in patients with parasitic infestation (P< 0.01), drug allergy (P < 0.01), hypereosinophilic syndrome (HES,
P<0.001), or eosinophilic granulomatosis with polyangiitis (EGPA, P<0.001) than in those with allergic diseases. The eosinophilic
cationic protein level was higher in patients with HES than in those with allergic diseases (P < 0.05) and parasitic infestation (P < 0.05).
The total IgE level was lower in patients with HES than in those with parasitic infestation (P< 0.05) and EGPA (P< 0.05). The vitamin
B12 level was higher in patients with HES than in those with parasitic infestation (P < 0.05). There was no statistically significant differ-
ence in tryptase levels between the groups. The most common cause of mild eosinophilia was allergic diseases (59.8%), followed by
parasitic infestation (22.7%) and drug allergy (13.4%). The common causes of moderate eosinophilia were drug allergy (37.8%), par-
asitic infestation (29.7%), and allergic diseases (10.8%). The common causes of severe eosinophilia were EGPA (28.6%), HES (21.4%),
parasitic infestation (14.3%), and drug allergy (14.3%).

Conclusion: Common causes of blood eosinophilia in patients who visit the allergy department are allergic diseases, parasitic infes-
tation, and drug allergy. Several markers, including eosinophil count, total IgE, and vitamin Bi2, may be useful for the differential di-
agnosis of eosinophilia-associated diseases. (Allergy Asthma Respir Dis 2019;7:142-149)
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Fig. 1. Frequency of eosinophilia-associated diseases in all patients (n=148).
ABPA, allergic bronchopulmonary aspergillosis; CEP. chronic eosinophilic pneu-
monia; EGID, eosinophilic gastrointestinal disorder; EGPA, eosinophilic granulo-
matosis with polyangiitis; HES, hypereosinophilic syndrome.
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Table 1. Comparison of characteristics among the diverse eosinophilia-associated diseases

Variable Allergic diseases Parasitic infestation ~ Drug allergy HES EGPA CEP ABPA EGID Palue
(n=62) (n=35) (n=29) (n=7) (n=6) (n=4) (n=3) (n=2)
Age (yr) 52 (16-79) 59(18-78) 55 (18-86) 48(21-76) 78(73-86)*"  50(46-67) 53 (42-58) 80(76-84) 0.001
Female sex 35(56.5) 6(17.1) 7(24.1) 4(57.1) 4(66.7)" 4(100)* 2(66.7) 2(100)*  <0.001
Blood 10.1 17.4% 15.7* 45.2% 47 7% 235 16.6 271 <0.001
eosinophil (%) (5.2-46.4) (7.2-86.7) (5.5-48.7) (14.4-655) (9.8-71.4) (13.7-32.1) (13.8-43.0) (10.4-43.7)
Blood 700 1,100% 1,600* 5,000* 8,385* 2,200% 1,600 3,095 <0.001
eosinophil (/ul)  (500-3,400) (500-39,400) (500-12,250)  (1,400-12,200) (1,300-41,450)  (1,600-5,430)  (1,300-5,010)  (640-5550)
ECP 366 280 499 1915% 154.5 17.0 1200 886 NA
(ug/L) (0-153) (3.9-200) (26.6-137) (53.3-200) (108-200) (12.4-200) (5.6-180) (n=1)
(n=44) (n=23) (n=7) (n=6) (n=4) (n=3) (n=3)
Total IgE 320 700 93 71" 7970 570 1,050 590 0.003
(IU/mL) (0-11,700) (0-11,800) (0-41,600) (0-697) (181-23500)  (118-2,050) (746-1,630) (186-994)
(n=58) (n=34) (n=18) (n=7) (n=6) (n=4) (n=3) (n=2)
Vitamin Bi 690 442 579 765* 790 714 ND 1,217 NA
(pmol/L) (253-1,306) (183-803) (395-1,476) (413-1,476) (402—1,035) (n=1) (n=1)
(n=7) (n=32) (n=8) (n=7) (n=5)
Tryptase 421 3.24 381 439 335 3.09 ND 479 NA
(ug/L) (1.35-5.99) (1.58-7.31) (0-10.4) (0-19.4) (0-148) (1.83-4.35) (n=1)
(n=9) (n=32) (n=9) (n=7) (n=5) (n=2)

Values are presented as median (range) or number (%).

ABPA, allergic bronchopulmonary aspergillosis; CEP. chronic eosinophilic pneumonia; ECP. eosinophilic cationic protein; EGID, eosinophilic gastrointestinal disorder; EGPA, eo-
sinophilic granulomatosis with polyangiitis; HES, hypereosinophilic syndrome; NA, not available; ND, no data.
*P<0.05 compared with allergic diseases. "P<0.05 compared with HES. *P<0.05 compared with parasitic infestation. *P< 0.05 compared with drug allergy. " P<0.05 compared

with EGPA.
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Table 2. Comparison of characteristics among the diverse allergic diseases

Variable Asthma only Rhinitis only Atopic dermatitis only  Asthma and rhinitis Rhinitis grjd atopic Ast‘hma, rhin_it‘is and
(n=7) (n=9) (n=2) (n=40) dermatitis(n=1) atopic dermatitis (n=1)

Age (yr) 67(16-79) 56 (23-64) 33(18-47) 52 (16-75) 21 21

Female sex 6(85.7) 5(55.6) 1(50.0) 19(47.5) 1(100) 1(100)

Blood eosinophil (%) 12.3(10.0-40.6) 10.1(6.4-46.4) 8.1(7.8-84) 96(5.2-24.1) 8.1 122

Blood eosinophil (/L) 1,000 (500-3,400) 800 (500-3,300) 600 (500—700) 700 (500-2,000) 800 800

ECP (pg/L) 77.2(36.5-135) 299(0-488) ND 29.5(7.3-153) ND 57.3(n=1)
(n=5) (n=4) (n=32)

Total IgE (U/mL) 180 (69-3,950) 250(0-2,630) 409 345 (0-4,300) 2410 11,700
(n=7) (n=8) (n=1) (n=38) (n=1) (n=1)

Values are presented as median (range) or number (%).

ECP eosinophilic cationic protein; ND, no data.

Comparative statistics were performed among asthma only, rhinitis only, atopic dermatitis only, and/or asthma and rhinitis groups, but no statistical differences between the 2
groups were found.

Table 3. Comparison of characteristics among the diverse parasitic infestations

Variable Toxocariasis (n=26) Clonorchiasis (n=2) Paragonimiasis (n=2) P-value
Age (yr) 61(30-77) 61(50-71) 24(18-29) 0.066
Female sex 2(7.7) 0(0) 1(50) 0.140
Blood eosinophil (%) 14.9(10.7-37.0) 125(7.4-175) 55.9(25.0-86.7)* 0.081
Blood eosinophil (/pL) 1,050 (700-7,180) 800 (500-1,100) 20,730 (2,060-39,400) 0.119
ECP (ug/L) 25.7 (9.4-200) 35.9(26.4-45.3) 132.1 (64.2-200) 0.248
(n=16) (n=2) (n=2)
Total IgE (IU/mL) 887 (0-11,800) 251(120-382) 1,113(715-1,510) 0.302
(n=26) (n=2) (n=2)

Values are presented as median (range) or number (%).
ECP. eosinophilic cationic protein.
*P<0.05 compared with toxocariasis.

Table 4. Comparison of characteristics among the diverse drug allergies

Variable Drug rash (n=9) Drug fever (n=6) DRESS syndrome (n=9)  Exfoliative dermatitis (n=3) Pvalue
Age (yr) 51(18-83) 72(29-82) 47 (24-65) 83 (77-86)* 0.029
Female sex 2(22.2) 1(16.7) 3(33.3) 1(33.3) 0.879
Blood eosinophil (%) 11.2(5.5-22.6) 12.8(6.9-17.9) 24.9(8.8-487) 17.6(16.2-37.0) 0.033
Blood eosinophil (/uL) 800 (500-2,650) 940 (500-2,000) 2,700 (700-12,250) 1,600 (900-4,500) 0.029
ECP (ug/L) 73.0(37.9-108) ND 46.1(26.6-79.0) ND NA
(n=2) (n=4)
Total IgE (U/mL) 114(39-2,990) 58(17-91) 82(0-3,140) 108 NA
(n=3) (n=4) (n=8) (n=1)

Values are presented as median (range) or number (%).
DRESS, drug reaction with eosinophilia and systemic symptoms; ECP. eosinophilic cationic protein; NA, not available; ND, no data.
*P<0.05 compared with DRESS syndrome.
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Fig. 2. Frequency of eosinophilia-associated diseases in patients with mild (A), moderate (B), and severe (C) eosinophilia. ABPA, allergic bronchopulmonary aspergillo-
sis; CEP. chronic eosinophilic pneumonia; EGID, eosinophilic gastrointestinal disorder; EGPA, eosinophilic granulomatosis with polyangiitis; HES, hypereosinophilic
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