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Longitudinal Changes of Sensitization Rates to Inhalant Allergens in Patients with Allergic Diseases from
Gwangju and Chonnam Areas: Their Association with Annual Changes in Temperature

Byung-Jo Yoon, Sang-Hun Kim, Dong-Hyun Kim and Young-Il Koh

Department of Allergy, Asthma and Clinical Immunology, Research Institute of Medical Sciences, Chonnam National University Medical School,
Gwangju, Korea

Background: Recent investigations have reported that cli- Chonnam areas gradually increased with the passage of time.
mate changes may influence the development of allergic In subjects aged <40 years, sensitization rates to tree pol-
diseases. lens such as beech (P<0.05) and alder (P<0.05) and grass
Objective: We aimed to investigate how sensitization rates  pollens such as rye grass (P<0.05) and orchard grass (P
to common inhalant allergens would change in association ~ <0.05) significantly increased. There were positive cor-
with the alteration in ambient temperature with the passage relations between sensitization rates to alder (Rs=0.90, P<
of time. 0.05), beech (Rs=0.90, P<0.05) or rye grass (Rs=0.90, P
Method: We included 1,575 subjects who were residing in ~ <0.05) and the corresponding mean monthly temperature.
Gwangju and Chonnam areas and visited our hospital due  However, the frequency of atopy and the sensitization rates
to allergic symptoms between 2003 and 2008. The data on  to dust mites, fungi, cockroach and weed pollens did not
ambient temperature were obtained from a regional meteo-  increase.

rological station. Skin prick tests were performed. Subjects  Conclusion: Sensitization rates to tree and grass pollens
were classified into 5 groups according to the study year: have recently increased in Gwangju and Chonnam areas,
the 2003, 2004, 2006, 2007 and 2008 groups. which might be associated with global climate changes.
Result: The regional mean temperatures in Gwangju and  (Korean J Asthma Allergy Clin Immunol 2011;31:93-104)
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Fig. 1. Changes in the annual ambient temperatures (A) and the mean monthly ambient temperatures (B) between 2003 and 2008 in
Gwangju and Chonnam area, such as Mokpo and Suncheon. In (A), mean denotes arithmetical average from the annual temperatures

of Gwangju, Mokpo and Suncheon areas.
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Table 1. Characteristics of all the subjects

Year
2003 2004 2006 2007 2008

Number (n) 371 248 284 336 336
Age (yr) 43.2+16.2 43.8+17.0 45.6+15.9 45.6+16.0 49.6+16.0*
Female (n, %) 201 (54.2) 130 (52.4) 145 (51.1) 204 (60.7) 193 (57.4)
Dwelling in apartment (n, %) 182 (49.3) 108 (43.9) 145 (51.1) 186 (55.4) 183 (54.5)
Resident in urban area (n, %) 243 (65.5) 171 (69.0) 166 (58.5) 212 (63.1) 230 (68.5)
Clinical symptoms (n, %)

Asthma like 176 (47.4) 114 (46.0) 157 (55.3) 160 (47.6) 135 (40.2)

Rhinitis 77 (20.8) 65 (26.2) 60 (21.1) 86 (25.6) 87 (25.9)

Skin* 95 (25.6) 52 (21.0) 67 (23.6) 87 (25.9) 96 (28.6)

Others™ 3 (6.2) 17 (6.9) 0 (0 3 (0.9) 18 (5.4)

*P<0.01 compared to year 2003 or year 2004; 'Denotes urticaria, angioedema and/or pruritus; TDenotes drug allergy, food allergy
and/or eosinophilia. Statistical analysis was performed with ANOVA with Turkey’s post-hoc analysis.
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Fig. 2. Changes in the frequency of atopy and the sensitization
rates to house dust mites (A), other perennial allergens (B), and
pollens (C) between 2003 and 2008 in all the subjects. In (B), *P
<0.05 and TP<0.01 compared to year 2003. Statistical analysis
was performed with Chi-Square tests.
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ol Mste #EEHA BUTHP=0.71) (Fig. 20).

A 7322 H3}S linear-by-linear association JA] -4
3]'3\’2 < W, D. preronyssinus (P=0.36), D. farinae (P=0.73), L]

=0.24), NG P=0.71), Alternaria tenuis (P=0.87)°l] o3+ 7}
Jrgf frolgk Wb glloy, i P=0.03)9F Tr-
chophyton spp (P=0.008)°]] T & 7H2HES frolabA FAasioitt
Q2 HHP=0.25), Y E=RNHHP=0.36), AH2HHHP=0.32), 7}
M} (P=0.45), S A F(P=0.29), =X 8] (P=0.32), L. AP
=0.35), %(P=0.46)° & 725 W= odTh

2) 40M| O| &} ERE: 404 o] 2e] &A= F 1,0194 %S
o, 72} A= St gkl vol, A, FAGH, AFAY,
G 27154 5 Hl&d JdAA Fdt zel= YT
(Table 2).

A= olE FPES 209%, 20.3%, 264%, 29.1%, 25.2%
2 2ol 7k glieh 2 3o tigk A2rE
el A& 20033 5.5%0 4 20081 d 15.0%Z(P=0.001), D. farinae
o da A& 2003 5.9% 4 2008 13.4%% F2dtA =
7FeFA THP=0.001) (Fig. 3A). 7HE o] thelA &= 2003 0.5%°
A1 2008 0.8%Z(P=0.65), vFFEH A= 2003
3.2%9° 4] 20083 1.2% O 2(P=0.13), Trichaphyton sppel] thaf A
= 20034 3.6%° 4 2008\ 2.8% E(P=0.59), 1%Fo|l| tf
A& 200313 2.7%< A 200813 1.6% (P=0.38)= W3}t ¢l
2 ThFig. 3B).

271 g3 gL U= 2003 5.5%°114] 2008
W 5.9% (P=0.83)2, YEWUF= 20031 d 3.2%°1 4] 20081d
3.5% (P=0.83)&, AZ & 20039 5.9%04 2008 6.7%
2(P=0.73), NP IE-= 2003 4.5%00 A 2008 7.5%E(P=

& D. preronyssinus©

=] Ho =

0.18), L IAUYFE= 20033 3.6%°0A 2008 5.9% = (P=0.25)
frolg Wale gldth SREE 2003d 2.7%904 20081
2.0% (P=0.58)%, L&A+ 2003 2.7%°| A 2008 2.8%=
(P=0.99) W37} gldeh ol dg Z=EE 2003 3.6%l
A 20089 3.9%% W37 ¢l THP=0.86) (Fig. 3C).

A 750 WBlE A A 31902 Wl D. preronyssinus
(P=0.001)9} D. farinae (P=0.001)] T3+ ZAEL Fols}A
Z7Fetd o, aekeld(P=0.28)7} 7E(P=0.62), v}FH (P
=0.30), Trichophyton spp (P=0.40), Alternaria tenuis (P=0.91)]
o 7HahE-& Wt fllth Qe HHP=0.88), Y ERIVP
=0.74), AZ}EP=0.98), /N }EP=0.53), S A}ZP=
0.61), SR 2|(P=0.72), LA (P=0.76)%} £(P=0.35)] ]2t
AAEE 93 Hste gl
3) 40| D2 =Xt 404 PRS2k F 5sed] o, 7t
AL Skt hol| vol, AW, FAYH, AFAY, 4E 2
% T HlEd oA Fold Atol= oii’i‘jr(Table 3).
Axd olEn FHELS 61.6%, 543%, 57.8%, 66.4%,
59.8%% zkol7b glglom, 7t o gk HAES D
prevonyssinus©l] A = 200313 46.4%< 4 20084 50.0% Z(P
=0.62), D. farinae®| WA= 20033 47.7%N A 20083
46.3%= Wsl7F glATHP=0.82) (Fig. 4A). /N tsiA=
2003 4.0%°1 4] 2008d 7.3%Z(P=0.16), v} H | T3] A]
2003 7.3%°l A 20083 1.2% 2.2 (P=0.15), Alternaria tenuis
o] A& 200343 4.6%01 A 200813 8.5% = (P=0.25) 2] 3k
Zpo)l S Koz kTt 1Y Trichophyton sppol] el A =
2003 9.3%0°l| 4 2008\ 0% Z(P=0.004) 7+A 8 12, 90|
ol i 20033 6.0%04 20081 15.9%= Fr231HA|
=713t thP=0.01) (Fig. 4B).

L2715l gk 2AEL LB UF= 2003 4.6%01 4 2007

Table 2. Characteristics of subjects equal to or older than 40 years old

Year
2003 2004 2006 2007 2008
Number (n) 220 182 220 254
Age (yr) 54.319.6 55.9+10.6 55.6+9.9 55.449.8 56.9+10.2
Female (n, %) 128 (58.2) 89 (62.2) 104 (57.1) 154 (70.0) 155 (61.0)
Dwelling in apartment (n, %) 88 (40.0) 56 (39.7) 86 (47.3) 117 (63.2) 129 (50.8)
Resident in urban area (n, %) 135 (61.4) 94 (65.7) 100 (54.9) 133 (60.5) 169 (66.5)
Clinical symptoms (n, %)
Asthma like 118 (53.6) 73 (51 92 (50.5) 105 (47.7) 112 (44.1)
Rhinitis 38 (17.3) 29 (20.3) 46 (25.3) 60 (27.3) 4 (25.2)
Skin* 51 (23.2) 36 (25.2) 44 (24.2) 54 (24.5) 4 (25.2)
Others™ 13 (56.9) 5 (3.5) 0 (0) 1 (0.5) 4 (5.5)

*Denotes urticaria, angioedema and/or pruritus; "Denotes drug allergy, food allergy and/or eosinophilia. Statistical analysis was performed

with ANOVA with Turkey’s post-hoc analysis.
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Table 3. Characteristics of subjects younger than 40 years old
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Fig. 3. Changes in the frequency of atopy and sensitization rates
to house dust mites (A), other perennial allergens (B), and pollens
(C) between 2003 and 2008 in the subjects equal to or older than
40 years old. In (A), *P<0.01 and TP<0.01 compared to year
2003. Statistical analysis was performed with Chi-Square tests.

Year
2003 2004 2006 2007 2008
Number (n) 151 105 102 116 82
Age (yr) 26.9+8.1 27.317.6 27.916.7 27.116.2 27.0£7.5
Female (n, %) 73 (48.3) 41 (39.0) 41 (40.2) 50 (43.1) 38 (46.3)
Dwelling in apartment (n, %) 96 (63.5) 52 (49.5) 59 (57.8) 69 (59.5) 54 (65.9)
Resident in urban area (n, %) 108 (71.5) 77 (73.3) 66 (64.7) 79 (68.1) 61 (74.4)
Clinical symptoms (n, %)
Asthma like 58 (38.3) 41 (39.4) 65 (63.7) 55 (47.4) 23 (28.0)
Rhinitis 39 (26.0) 36 (33.9) 14 (13.7) 26 (22.4) 23 (28.0)
Skin* 44 (29.1) 16 (15.2) 23 (22.5) 33 (28.4) 32 (39.0)
Others™ 10 (6.6) 12 (11.0) 0 (0) 2 (1.7) 4 (4.9

*Denotes urticaria, angioedema and/or pruritus; "Denotes drug allergy, food allergy and/or eosinophilia. Statistical analysis was performed

with ANOVA with Turkey’s post-hoc analysis.

W 12.1% (P=0.03)2, YEUF= 2003 3.3%° 4 2008d
9.8% (P=0.0)% frol gt S7He BAth AT 2003
4.6%°1 4 20081 9.8%Z(P=0.14), 7} }HF= 2003 5.3%0
A 20083 7.3%2(P=0.56), L.IUTFE 200313 4.6%° A4 2008

W 6.1%2(P=0.65 fr<lg Wsle gllth SR ele 20034
2.0%0 4 2008'd 8.5% (P=0.02)Z, A= 2003 1.3%09]
Al 2008 7.3%2(P=0.02) FF2EC] o3l ST
Zeoll i3k 7H2HES 2003 7.3%<14] 2008 7.3%= W87}
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A chP=0.84) (Fig. 40).

7y el gk AES FAEA S W D prerony-
ssinus (P=0.27), D. farinae (P=0.88), 7| & (P=0.44), v}F]H & (P=
0.13), Alternaria tenuis (P=0.34)°] )3+ 7FZAEL {93 M3}

& Ho A koL, Trichophyton sppol] T3+ A2 &L 74438}

gom@=001), DD et FAEL FrleAThe=
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beech (C) or rye grass (D) and the corresponding monthly

Table 4. Correlations between the sensitization rates to pollens and ambient temperatures in the subjects younger than 40 years old

The same year (°C)*

1-year before (°C)*

2-year before (°C)*

Jan Mar Jul Aug Jan Mar Jul Aug Jan Mar Jul Aug

Alder (%)7 Rs 090 0.90 - - —-0.10 —-0.20 - - —0.30 —0.40 - -
P value 0.03 004 - - 087 075 - - 062 050 - -

Beech (%)' Rs 020 0.90 - — 020  0.00 - - 0.10 —0.10 — —
P value 075 004 - — 0.75 1.00 - - 087 087 — —

Birch (%) " Rs 070  0.80 - — 0.00 —0.10 - - 0.00 —0.20 — —
P value 019  0.10 - - 1.00 087 - - 1.00 075 - -

Rye grass (%)" Rs 020 090 059 012 —-030 000 —-0.18 0.73 060 —-010 —061 035
P value 075 004 030 0.85 0.62 1.00 078 0.16 028 087 027 057

Orchard grass (%) Rs 050 070 068 -—-002 -010 —-0.10 —-052 041 020 030 —-077 0.11
P value 039 019 021 0.97 087 087 037 050 075 062 013 086

Sensitization rates to tree or grass pollens were analyzed against the mean temperatures during January and March or during January,
March, July and August, respectively, which were performed with Spearman’s rank correlations. In each correlation, sensitization rates
to pollens were obtained in patients visited since the corresponding month. *Denotes the mean temperature during each month; TDenotes

the sensitization rates to each pollen.
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