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Climate change and air pollution effect on respiratory and allergic disease in Korea
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Table 1. Summary statistics of mortality, meteorological and air pollution variables in Seoul, 1999-2009

8.9%(95%C1:6.6, 11.2),

Mean SD Min Max IQR
Mortalit Total 929 1.7 55.0 148.0 15.0
y Respiratory 55 25 10 21.0 30
Temperature (C) 12.9 10.1 -15.7 304 17.7
Weather Humidity (%) 62.0 14.4 194 9.0 210
, , PMio (1g/ m°) 63.5 446 9.0 1016.4 38.6
Air pollution 0, (ppb) 27.8 162 19 106.3 215
Table 2. Lag effects of air pollution on mortality with an IQR increase in air pollutant concentrations
Percentage change in risk (%) (95% Cl)
Total Respiratory

Lag0 0.3 0.0,0.7 0.2 11,14

PM,, Lag1 0.3 0.0,0.6 0.2 -1.0,15

Lag2 0.2 -0.1,0.5 0.6 -0.6,1.9

Lag3 0.2 -0.1,0.5 0.5 -0.7,1.8

Lag0 0.6 02,14 -1.2 -4.3,2.0

0, Lag1 0.3 -04,1.0 1.6 -1.2,45

Lag2 0.6 -0.1,1.3 0.6 -2.0,3.3

Lag3 0.3 -04,0.9 -0.5 -3.1,241

% Note: IQR for PM,,, 38.6ug/m®; O,, 21.5ppb
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Table 3. Summary statistics of hospital admission, meteorological and air pollution variables in Seoul, 2003-2008

Mean SD Min Max IQR

Allergic disease 36.4 16.8 2 18 220

Hospital admission Asthma 36.5 16.7 2 14 22.0
Respiratory 2275 100.6 48 628 146.0

Weather Temperature (‘C) 12.9 10.0 -14.0 30.4 17.5
Humidity (%) 61.6 14.9 19.4 96.0 21.8

. ! PM.o (1g/m®) 60.7 38.9 10.3 871.3 38.5
Alr pollution 0, (ppb) 278 16.0 19 106.3 211

Table 4. Lag effects of air pollution on hospital admissions associated with an IQR increase in air pollutant concentrations

Percentage change in risk (%) (95% Cl)

Allergic disease Asthma Respiratory
Lag0 04 -1.0,1.8 0.4 -1.0,1.8 1.0 02,18
PM Lag1 08 05,22 1.0 04,23 1.1 03,20
° Lag2 21 1.0,3.2 24 12,35 1.2 05,19
Lag3 1.8 06,3.0 2.0 08,32 0.9 02,1.6
Lag0 1.2 -1.7,42 0.6 -2.3,3.6 0.1 -1.7,1.9
0 Lag1 36 1.0,6.3 34 0.8,6.1 24 0.8,4.1
: Lag2 3.0 05,56 3.6 1.1,6.2 1.7 02,33
Lag3 -0.4 -2.8,2.1 0.2 22,26 0.0 -14,15
% Note: IQR for PM,,, 38.54 g/ m*; O, 21.11ppb
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Figure 1. Risk of total mortality for (A) heat (comparison of 99th vs. 90th percentile of mean temperature) and (B)
cold (comparison of 1st vs. 10th percentile of mean temperature) for different lag structures
% Note : Lag 0 represents exposure on the same day. Other lags represent exposure averaged across the same day and previous days.
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Figure 2. Relationship between temperature and total mortality, comparing various temperature levels with a
reference temperature of 15°C for (A) Total, (B) Male, (C) Female
% Note : Lag 0 day for heat effect; Lag 0-28 days for cold effect. The shaded portions of the curve represent 95% confidence intervals.

Table 5. Percentage change in total mortality risk for heat and cold effects, with and without pollution adjustment in Seoul Korea,

1999-2009
Heat effect Cold effect
Absolute temperature Relative temperature change Absolute temperature Relative temperature change
) ' change (99th percentile to 90th change (1st percentile to 10th
Pollution adjustment (25C t0 15°C) percentile) (-1C 0 157C) percentile)
Estimate (%) 95% CI Estimate (%) 95% CI Estimate (%) 95% Cl Estimate (%) 95% CI
No pollution adjustment 8.9 6.6,11.2 34 01,71 14.4 6.2,23.1 4.3 -6.1,15.8
Adjusted by PM;, 8.7 6.4,11.0 34 02,71 14.0 5.9,22.7 4.3 -6.1,15.7
Adjusted by O, 8.3 5.9,10.7 3.1 -0.6,7.0 14.5 6.3,23.2 4.3 -6.0,15.8
Adjusted by PM,; and O, 8.1 5.8,10.5 3.1 -0.6,7.0 14.1 6.0,22.8 4.3 6.0, 15.7

Table 6. Percentage change in respiratory mortality risk for heat and cold effects, with and without pollution adjustment in Seoul

Korea, 1999-2009

Heat effect Cold effect
Absolute temperature Relative temperature change Absolute temperature Relative temperature change
. ’ change (99th percentile to 90th change (1st percentile to 10th
Pollution adjustment (25°C t0 15°C) percentile) (-1C to 15°C) percentile)
Estimate (%) 95% ClI Estimate (%) 95% ClI Estimate (%) 95% ClI Estimate (%) 95% Cl
No pollution adjustment 9.0 0.3,18.4 39 -9.5,19.2 20.1 -9.7,59.6 8.9 -27.2,62.8
Adjusted by PM,, 8.6 -0.1,18.0 37 -9.7,19.2 20.8 -9.2,60.5 9 -27.1,63.0
Adjusted by O, 75 -1.3,17.0 32 -10.5,18.9 20 -9.7,59.5 8.8 -27.3,62.6
Adjusted by PM,, and O, 7.2 -1.5,16.8 3.1 -10.6, 18.9 20.6 -9.3,60.4 8.9 -27.2,62.8
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Table 7. Percentage change in hospital admissionlallergic disease] risk for heat and cold effects, with and without pollution
adjustment in Seoul, South Korea, 2003-2008

Heat effect Cold effect
Absolute temperature Relative temperature change Absolute temperature Relative temperature change
. ) change (99th percentile to 90th change (1st percentile to 10th
Pollution adjustment (25°C t0 15°C) percentile) (-1°C t0 15°C) percentie)
Estimate (%) 95% Cl Estimate (%) 95% ClI Estimate (%) 95% ClI Estimate (%) 95% Cl
No pollution adjustment 26 -5.1,10.8 2.1 -10.1,15.9 53 18.3,97.8 11.6 -22.4,60.6
Adjusted by PM;, 1.3 -6.3,9.5 1.7 -10.5, 15.5 53.5 18.8,98.4 11.6 -22.4,60.5
Adjusted by O, -0.4 -8.0,7.8 0.5 -11.8,14.5 515 17.2,95.9 1.4 -22.6,60.2
Adjusted by PM,; and O, -1.1 -8.7,71 0.4 -11.9,14.4 52.2 17.8, 96.6 1.4 -22.5, 60.1

Table 8. Percentage change in hospital admission(asthma) risk for heat and cold effects, with and without pollution adjustment in

Seoul, South Korea, 2003-2008

Heat effect Cold effect
Absolute temperature Relative temperature change Absolute temperature Relative temperature change
) . change (99th percentile to 90th change (1st percentile to 10th
Pollution adjustment (25C t0 15°C) percentile) (-1C 0 15C) percentile)
Estimate (%) 95% Cl Estimate (%) 95% ClI Estimate (%) 95% ClI Estimate (%) 95% Cl
No pollution adjustment 1.3 -6.3,9.5 1.1 -10.9, 14.8 56.7 21.0,102.8 11.4 -22.7,60.6
Adjusted by PM;, -0.1 -7.6,8.0 0.7 -11.3,14.4 57.2 21.6,103.4 1.4 -22.6,60.4
Adjusted by O, -0.8 82,73 0.1 -12.0,13.8 53.8 18.8,99.1 10.9 -23.0,59.8
Adjusted by PM,; and O, -1.9 -9.3,6.1 0.2 -12.3,13.5 54.7 19.6, 100.2 1" -22.9,59.8

Table 9. Percentage change in hospital admission(respiratory disease] risk for heat and cold effects, with and without pollution
adjustment in Seoul, South Korea, 2003-2008

Heat effect Cold effect
Absolute temperature Relative temperature change Absolute temperature Relative temperature change
. ’ change (99th percentile to 90th change (1st percentile to 10th
Pollution adjustment (25°C t0 15°C) percentile) (-1°C to 15°C) percentile)
Estimate (%) 95% Cl Estimate (%) 95% CI Estimate (%) 95% Cl Estimate (%) 95% Cl
No pollution adjustment 6.3 14,115 2.7 -5.1, 111 25.9 76,473 104 -11.7,37.9
Adjusted by PM,, 5.6 0.6,10.8 25 -5.3,10.9 26.2 79,476 10.1 -11.9, 37.6
Adjusted by O, 4.2 -0.7,94 1.6 -6.3,10.2 25.1 6.9,46.3 10.2 -11.8,37.6
Adjusted by PM,, and O, 3.8 -1.2,9.0 1.5 -6.4,10.1 254 7.3,46.6 10.2 -11.7,37.6
—1CofA 25.9% Z7fsk= Ao= Jehith 18y HA = 2. Mudway and Kelly, 2000: Gryparis et al., 2004; Bell et al.,
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Table 1. Methods described which may be employed on serum/plasma specimens in serological testing algorithm for recent HIV
seroconversion (STARHS) applications to distinguish recent from long-standing HIV-1 infection

STARHS method Type Principle
Abbott HAVAB (3A11) M(_)diﬁed commercial ‘Detuned’- standard assay, sensitivity reduced to extend seroconversion window
(withdrawn 2003)
Abbott AXSYM HIV 1/2 g0 Modified commercial Avidity of anti-HIV antibodies
Calypte BED EIA Commercial Proportion of total antibodies that are HIV-specific
bigMerieux flcies kg M(.)diﬂed CAMTNCE] ‘Detuned’- standard assay, sensitivity reduced to extend seroconversion window
microELISA (withdrawn 2008) ’
IgG3 anti-HIV In-house Transient presence of IgG3 isotype antibodies against HIV p24Ag
IDE-V3 EIA In-house Reactivity with two selected HIV antigens is used to predict likelihood of recent infection
Inno-LIAHIV Modified commercial Relationship of reactivity with various HIV antigens

Ortho Vitros ECi anti-HIV 1+2
Particle agglutination (SeroDIA-HIV)

Modified commercial
Modified commerical

Avidity of anti-HIV antibodies
‘Detuned’- standard assay, sensitivity reduced to extend seroconversion window




Rapid responder

STARHS Assay threshold

95% confidence interval
around mean RH| window

Increasing antibody concentration
proportion / avidity

Sensitive

Assay threshold ‘o‘" _______ i

H H »
Recent > Long-standing /-
incident infection Mean RHI window’ prevalent infection

Time since infection

Figure 1. Principles understanding the serological
testing algorithm for recent HIV infection
(STARHS)
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Figure 2. Typical evolution of key viral and serological markers
during the first weeks following infection with HIV-
1. Viral markers; RNA, Ribonucleic acid; DNA,
Desoxyribonuclic acid; Ag, Antigen, Immunological
markers: IgM/IgG, Immunoglobulin M/G antibodies.
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Result from the surveillance system of
heat-related illness based on emergency
admissions during summer in 2011, Korea
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B AL A mhobE F 4437 9] 2dn]s|Ald|oll Al FRTE
32571(73.4%) 2. & oIA} 11871(26,6%)H T} =4 Lepyto
A rfjollAi= 40t 8671(19.4%), 500 7671(17.3%), 70T o)Ak
7171(16.0%)) =02 Ui}, WA= 12-18A] Alol7t
30071(67.8%) 05 7V = Yertom, et 11953t
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ettt A A QoA 34971(78.8%)°] Lk o,
AR E A9 F AYA 13571(38.7%), AUl & 294
317(33.0%)°] 71 =7 ERFTHTable 1).

71} wo| dhagal Al - 9] ZliAke] L asia} EAJS Al HT
27} 15671(94.00) 08 oJZH107, 6,006) 5T} Wttt o] Z14)
2A8(32571) F Artell 77i5iet, Aol A= 40t (28,9%)2}
50t0(22.3%)7F =4 Yetwtth, WA s A7ke
5871(34.9%), 7€} 4971(29.5%) & 119732t o]8(27.1%) =t
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Figure 1. Heat wave and case of heat-related by date in Korea
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Table 1. Characteristics of the cases of heat-related in 2011 in Korea ,
unit : case(%)

Case of heat-related

Variable Total Workplace (In-Out door) Except for the workplace
case (%) case (%) case (%)
Total 443 166 217
Sex
Male 325 (73.4) 156 (94.0) 169 (61.0)
Female 18 (26.6) 10 (6.0) 108 (39.0)
Age
Less than 20 41 (9.3) 2 (12 39 (14.1)
20~29 61 (13.8) 32 (19.3) 29 (10.5)
30~39 44 (9.9 23 (13.9) 21 (7.6)
40~49 86 (194) 48 (28.9) 38 (13.7)
50~59 76 (17.2) 37 (223) 39 (14.1)
60~69 64 (14.4) 17 (10.2) 47 (17.0)
More than 70 71 (16.0) 7 (42 64 (23.1)
Transport
ambulance of 119 181 (40.9) 45 (27.1) 136 (49.1)
ambulance of etc. 271 (6.1) 7 (42 20 (7.2)
Public transportation 9 (2.0) 7 4.2 2 (07
Private car 137 (30.9) 58 (34.9) 79 (28.5)
Etc. 89 (20.1) 49  (29.5) 40 (144)
Time
00:00 to 05:59 10 (23) 4 (24) 6 (22
06:00 to 11:59 69 (15.6) 18  (10.8) 51 (184)
12:00 to 17:59 300 (67.7) 120 (72.3) 180 (65.0)
18:00 to 23:59 64 (14.4) 24 (14.5) 40 (144)
Type
Heatstroke 61 (13.8) 23 (13.9) 38 (13.7)
Sunstroke 30 (6.9) 18 (10.8) 12 (4.3)
Heat cramp 83 (18.7) 45 (27.1) 38 (13.7)
Heat syncope 65 (14.7) 1 (6.6) 54 (19.5)
Heat exhaustion 204 (46.0) 69 (41.6) 135 (48.7)
Place
In door 9 (212 31 (18.7) 63 (22.7)
Out door 349 (78.8) 135 (81.3) 214 (77.3)
Detail place
Indoor  Rice paddy/field 72 (20.6) - - 72 (33.6)
Road 54 (15.5) - - 54 (25.2)
Sports ground 23 (6.6) - - 23 (10.7)
workplace 135 (38.7) -
Etc. 65 (18.6) - - 65 (304)
Out door  Building 12 (12.7) - - 12 (19.0)
house 29 (30.9) 29 (46.0)
vinyl house 13 (13.8) 13 (20.6)
workplace 31 (33.0) -
Etc. 9 (9.6) 9 (14.3)
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| Current status of selected infectious diseases

1. Influenza, Republic of Korea, weeks ending February 11, 2012 (6th week)
* 201290 % Al65 Q1S FANAFANE AL g8 Qefighxl 1,000 23, 1 o2 A Ht 2718k Gaoetr]2(3,8/1,0007) Et =& 5%
« 9011-201247] S0] % 1,5927(A/H3N2E 1,446%, B 146%)0] ol ZEolxpulo]] A7} Shols)
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Figure 1. The weekly proportion of influenza-like illness visits per ~ Figure 2. The number of influenza virus isolates, 2011-2012 season
1,000 patients, 2007-2008 season - 2011-2012 season

2. Respiratory viruses, Republic of Korea, weeks ending February 11, 2012 (6th week)

- 0124 A67 % 460719] ZF71 AN chat S AT & 330A(TL 19%)2) BE/elelel 2t HEHLS
HAEHEAL WPEAC B WERs

No. of detected cases(detection rate, %)
(\f/gjazk) . c(gst:ss & Weekly total
ADV PIV RSV IFV hCoV hRV hBoV hMPV

3 511 383 23 7 7 308 1" 21 6 0
(75.0) (4.5) (1.4) (1.4) (60.3) (2.2) 4.1) (1.2) (0.0)

4 334 215 1" 1 5 178 8 1 1 0
(64.4) (3.3 (0.3) (1.5) (53.3) (2.4) (3.3) (0.3) (0.0)

5 425 300 15 4 10 238 " 21 1 0
(70.6) (3.5) 0.9) (2.4) (56.0) (2.6) 4.9 0.2) (0.0)

6 460 330 18 3 8 254 17 24 5 1
(71.7) (3.9 (0.7) (1.7) (55.2) (3.7) (5.2) (1.1) 0.2)

" 1,754 17 20 49 1,327 91 132 17 1
G 2l (69.9) @7) (08) (2.0) (52.9) (3.6) (53) (0.7) (0.0)

- ADV : adenovirus, PIV : parainfluenzavirus, RSV : Respiratory syncytial virus, IFV : influenza virus(except for pandemic influenza virus), hCoV : coronavirus, hRV : rhinovirus,
hBoV : human bocavirus, hEV : human metapneumovirus
*Cum. : the total No. of tested cases between Jan. 1. 2012 - Feb. 11. 2012

| Current status of hospital based Pneumonia and Influenza (P&I) mortality

1. Pneumonia and Influenza (P&I) mortality, Republic of Korea, weeks ending February 4, 2012 (5th week)
201245 2|55 WL LA Folele] A Auat % a7 L ABFARH IR 712) ArHE-S 6,3%9)
unit: reported case

Age group (years)
5th week
All Ages 0~9 10~19 20~49 50~69 70<
All Causes 633 9 4 72 221 327
P&I" 40 1 0 0 11 28

* Mortality data in this table are reported from 96 hospitals.
A causes of death are defined from death certificates. Fetal deaths are not included.
" Pneumonia and influenza (KCD code J09-J18).
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Table 1. Provisional cases of reported notifiable diseases-Republic of Korea, week ending
February 4, 2012 (5th Week)*

unit: reported case’

Disease’ Cvtdgrgﬁt %’Tg V%g’:ﬁ;ﬁ Total cases reported for previous years Lrpgsrr::gtﬁzgi
average' 2011 2010 2009 2008 2007 : Country (reported case)
Cholera 1 1 - 3 8 - 5 7 Cambodia(1)
Typhoid fever 5 15 3 150 133 168 188 223 India(1)
Paratyphoid fever - 2 1 56 55 36 44 45
Shigellosis 3 12 3 171 228 180 209 131 India(1), Philippines(1)
EHEC - 1 - 71 56 62 58 41
Viral hepatitis AS 27 122 67 5,521 - - - -
Pertussis 4 12 - 97 27 66 9 14
Tetanus - - - 19 14 17 16 8
Measles 6 1 1 42 114 17 2 194
Mumps 75 395 51 6,226 6,094 6,399 4,542 4,557
Rubella 1 2 - 54 43 36 30 35
Viral hepatitis B§** 42 172 30 1,723 - - - -
Japanese encephalitis - - - 4 26 6 6 7
Varicella 488 3,500 415 36,260 24,400 25,197 22,849 20,284
Malaria - 3 2 847 1,772 1,345 1,052 2,227
Scarlet fever 6 69 3 407 106 127 151 146
Meningococcal meningitis - - - 7 12 3 1 4
Legionellosis - 1 - 28 30 24 21 19
Vibrio vulnificus sepsis - - - 51 73 24 49 59
Murine typhus - 2 - 24 54 29 87 61
Scrub typhus 13 61 5 5164 5,671 4,995 6,057 6,022
Leptospirosis 1 2 - 49 66 62 100 208
Brucellosis - 1 1 19 31 24 58 101
Rabies - - - - - - - -
HFRS 6 31 3 370 473 334 375 450
Syphilis® 8 48 1 964 - - - - China(1)
CJDNCJD® - - 1 29 - - - -
Dengue fever 3 5 1 72 125 59 51 97 Philippines(2), Thailand(1)
Botulism - - - 1 - 1 - -
Q fever - - - 8 13 14 19 12
Lyme Borreliosis - - - 2 - - - -
Melioidosis - - - 1 - - - -
Tuberculosis 730 3,506 731 40,878 36,305 35,845 34,157 34,710
HIV/AIDS 17 45 12 879 773 768 797 740

-: No reported cases. Cum: Cumulative counts of the year from 1st week to current week.

EHEC: Enterohemorrhagic Escherichia coli. HFRS: Hemorrhagic fever with renal syndrome.

CID/vCJD: Creutzfeldt-Jacob Disease/variant Creutzfeldt-Jacob Disease.

* Incidence data for reporting year 2011, 2012 is provisional, whereas data for 2006, 2007, 2008, 2009 and 2010 are finalized.

T Reported cases contain all case classifications(Confirmed, Suspected, Asymptomatic carrier) of the disease respectively.

1 Excluding Hansen's disease, diseases reported through the Sentinel Surveillance System(Data for Sentinel Surveillance System are available in Table I1I),

and diseases no case reported(Diphtheria, Poliomyelitis, Epidemic typhus, Anthrax, Plague, Yellow fever, Viral hemorrhagic fever, Smallpox, Severe Acute

Respiratory Syndrome, Avian influenza infection and humans, Novel Influenza, Tularemia, West Nile fever, Newly emerging infectious disease syndrome,

Tick-borne Encephalitis, Chikungunya fever)

§ Surveillance system for Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCID was altered from Sentinel Surveillance System to National Infectious Disease

Surveillance System as of December 30,2010.

9] Calculated by summing the incidence counts for the current week, the 2 weeks preceding the current week, and the 2 weeks following the current week, for a

total of 5 preceding years(For Viral hepatitis A, Viral hepatitis B, Syphilis, CJD/vCJD, Lyme Borreliosis, Melioidosis, this calculation used 1 year data(2011)

only, because of being designated as of December 30,2010).

** Viral hepatitis B comprises acute Viral hepatitis B, HBsAg positive maternity, Perinatal hepatitis B virus infection.
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Table 3. Provisional cases of reported sentinel surveillance disease, Republic of Korea, weeks ending
February 4, 2012(5th Week)

unit; case'/sentinel

Viral hepatitis Sexually Transmitted Diseases

Hepatitis C Gonorrhea Chlamydia Genital herpes Condyloma acuminata
Current  Cum. 50;1;} Current  Cum. SC;;]e{r Current  Cum. E?;g;r Current  Cum. 5C;:el.r Current  Cum. SC;;}
week 2012 average’ week 2012 average® week 2012 average’ week 2012 average’ week 2012 average®

Total 3.3 7 8.6 1.7 2.9 3.1 2.1 4.1 4.9 2 4.1 4.3 1.4 2.7 2.8

unit: case per 1,000 outpatients

Hand, Foot and Mouth Disease(HFMD)
Current week Cum. 2012 Cum. 2011
0.5 0.4 0.6

- No reported cases.  Cum: Cumulative counts of the year from 1st week to current week.

* Above data for reporting years 2011 and 2012 are provisional.

T Reported cases contain all case classifications (Confirmed, Suspected, Asymptomatic carrier) of the disease, respectively.
§ Calculated by averaging the cumulative counts from 1st week to current week, for a total of 5 preceding
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