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Corresponding Apartment houses is typical residential type of South Korea and was presumed
Jung—Hee Lee, Research officer for health the route of infection of legionellosis. But data on the management status and
Team of Immunodiagnosis, the risk of infection about apartment houses is lack. Therefore, we tried to
Gyeonggi—province Institute of Health investigate of prevalence and risk factors of Legionella in apartment houses. This
and Environment, Suwon 16205, study examined 111 samples collected from 37 apartment houses (37 hot water,
Republic of Korea 37 cold water, 37 sediments inside of faucets) and 142 hot water samples
Phone : +82-31-250-5005 collected from 142 public-use facilities. As a result, nine of 37 apartment houses
Fax @ +82-31-250-5008 were contaminated with Legionel/a in only hot water and two were contaminated
E-mail : tenbora@gg.go.kr with Legionella in hot water and faucets. The prevalence of Legionella in hot

water of apartment houses and public-use facilities was 29.7% and 20.4%,
respectively. However, the percentages of bacteria exceeding 1,000 CFU/L was
13.5% and 16.2% in respectively. The analysis of the prevalence of Legionella by

Received : March 8, 2021 age of apartment houses showed 6.7% for 1 to 10 years, 33.3% for 10 to 20
Revised : June 16, 2021 years and 53.8% exceed 20 years. Analysis of the serotype of isolated Legionella
Accepted : June 21, 2021 was that two were L. pneumophila sg1, seven were L. pneumophila sg2-14, and

four were Legionella spp.
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Table 1. Oligonucleotide primers used in this study (11)

Species Gene Sequence (5-3) Size (bp) Annealing Temp. (C)
) AGGGTTGATAGGTTAAGAGC
Legionella spp. 16S rRNA 386 60
CCAACAGCTAGTTGACATCG
. . GGTGACTGCGGCTGTGG
L. pneumophila mip 630 60
GGCCAATAGGTCCGCCAACG
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Fig. 1. Amplification of and mip (630 bp) and 16S rRNA (386 bp) DNA from Legionella pneumophila and Legionella spp. with
duplex PCR primers. Lane M: marker DNA (100 bp mixed DNA ladder), 1: S5-1, 2: S7-1, 3: S10-1, 4: S11-1, 5: S16-1, 6:
S19-1, 7: S20-1, 8: 523, 9: S26-1, 10: S26-2, 11: S29-1, 12: S32-1, 13: S32-2, NC: negative control, PC: positive control (L.
pneumophila).
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Table 2. Analysis of Legionella prevalence and water temperature in apartment houses by sample type

Sample type Hot water Cold water faucets
No. of positive samples / total no. 11/37 0/37 2/37
- Positivity (%) 29.7 0 54
Temp. (C) of total samples 37.6~59.4 8.0~25.5 -
- Temp. () of positive samples 37.6~48.8 - -

Table 3. Characteristics of Legionella contamination in the examined samples collected from apartment houses

Building Building Sample Collection Temp. Legionella

name Age (Year) Sample name type time (c) (CFU/L) Serogroup
S5 30 S5-1 Hot water April 37.6 200 Spp.
S7 11 S7-1 Hot water June 433 13,000 sg2-14
S10 23 S10-1 Hot water April 47.6 600 sg1
S11 21 S11-1 Hot water April 453 800 sg
S16 21 S16-1 Hot water April 48.2 11,200 sg2-14
S19 22 S19-1 Hot water August 451 8,000 sg2-14
S20 21 S20-1 Hot water August 42.7 13,400 sg2-14
S23 21 S23-1 Hot water July 42.8 200 sg2-14
S26 12 S26-1 Hot water June 41.6 5,600 sg2-14
S26 12 S26-2 faucets November - Detection spp.
S29 11 S29-1 Hot water September 432 1,000 sg2-14
S32 8 S32-1 Hot water November 48.8 400 Spp.
S32 8 $32-2 faucets November - Detection spp.
CFU = Colony Forming Units
U YPS (0I5 ==F2) oM AZ=IAUCH oMz Rt 0| BEE|A| ER/UACt (Table 2, Table 3).
2| 2E2tAE pH 7.2~8.3, % 25.0~45.0C2| CHst S Z A0 BE0| 7HsotE2 22| 2d2kde| SAIS oflEst?| 2o ¢
£= 20.0C O[5t RAISIE 24+= 50.0CT 0|42 RAIY AS ALSHL U (12, 13). 2 HFO|M ALZSE SSFEQ| W HA 2
25 Hel= 8.00~25.5C0|A2, 20T O]l A7t 20702 M2 LL} Cf =2 2HF0[R(0 2|2 et 2 2= dAoM d&

Z|2| QAUCH 02| 1 24 A M9 2=l 37.6C~59.4C0| 2, 0| A E2F0| HEE 24:9| 2 & 37.6~48.8CO)
QUCt (Table 2, Table 3).

YNEHO| oI5t R Eetd 2 EHF0A 22| 48 YEfoM= 50.0C0 80~1247 = =2&H 90%7t AFEotH

4,15), 20.0CHf M HEE SA0| HR= A2 BNE[1 JYR|T (16), BETAMME 66.0C2| 24 STAILH0|LE 2OES
Y20M FEE7I= S (14, 17). T2tM A=29| Rtz S o|gst/| /loiA 242 255 50.0C 0|d22 449 2E5
20.0C O[5t2 RA|Sts A2 iR 25N, 71222 0|0] WY E RS AFZAIZ|7] fIaiA 3714l A50 F4A71 He
SOt WCHEIC £, OHE =22 ZAIS & 22201M A E2tZ0| 20 ZYQ| 2”0 U222 7|4l Yk WA|7t
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ChS0l8AI21 OHES| A2t AEE H|u
CHEOIBAIE T} OIIHES] 24014 2212 WatFol ZEES B3I, OMIEE 29.7%0|2 CHE0I8AIHE 20.4% OISICH CHE0)
SAIM & S8 42.9%, SHAINE 30.8%, B 17%, RYY 3.3%, IHAS(EE: S, 4, AL ) 16.7%0I9(Ck, OLE 2

2 3
o JEE2 SHAE0e IR SEZE0s Y0, YR s /AT (Table 4). 22{U #4-E H|w5HH OFHEE 200-13,400
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CFU/L, CZ0|8A| 42 200-56,000 CFU/LO|ZI2D, 1,000 CFU/LS 2al5t= AAQ| B2 OHILET} 13.5% (3771 £ 57), CI=
OlEAIEE 16.2% (14271 & 237H)2 CHS0|EA[H0] 2*1"*5H|9| S2HH0l A PR 7L Lot AR7HH ER/ACt (Table 4). TS
O|A|M2| 1,000 CFU/LE 2It5t= AA|Q| |82 S22 35.7%, =2A|M 3.6%, 2% 3.3%, B 15.1%, CHHEAZ 16.7%

O|*iCt (Table 4).

FE|UEtE 2R QERS SR} Yl HHE SR E2UES SH2 o A2 SSFHC gAY Y2400 100 CFU/L 0|4
B A MBAL = 45 A SO| S ZFst=S Aot UCH(3). 2Lt SF2| &2t6t0] of2tsh= 8249| Z<2 22|t
0| 1,000 CFU/LE 21}5t2| Zot=F o= Aot Tt (18). =2l Al E 215 254U (Piped water system)oi| CH
ot A= HAUZAH oS 2Ist =H= 100 CFU/L O|2H0|Z|2H SZA|Hel =H= 1,000 CFU/L D|2te2 FH35tn 4, =U=
1,000 CFU/LE B&7|&22 Aot ULt (Table 5). HE2A=L} Y25 1,000 CFU/LZt 2IIE|H A & 220l A|FR2E St
2 2|22 35t ULt (Table 5) (19)

Table 4. Legionella prevalence of hot water by sampling source

Public-use facilities
Sampling source Apartments . Nursing ) Large
house Sub total Public bath Hotel hospi Hospital i~
ospital building

Legionella (CFU/L) 200-13,400 200-56,000 200-54,400 400-8,400 56,000 600-14,200 2,400-46,000
No. of positive

samples/total no. 11/37 29/142 12/28 4/13 1/30 9/53 3/18
- Positivity (%) 29.7 20.4 429 30.8 3.3 17.0 16.7
No. of positive
samples)>1,000 5/37 23/142 10/28 1/28 1/30 8/53 3/18
CFU/L/total no.
- Positivity (%) 13.5 16.2 357 3.6 3.3 15.1 16.7

CFU = Colony Forming Units

Table 5. Examples of health-based targets and values used as levels for corrective action levels for Legionella in piped water
systems (19)

Country Value (CFU/L) Comment Reference
<50 » Target where at-risk patients are hospitalized del
. - . Ministere de la Sante et
France <100 Target for prevention of nosoc9m|a| infection des Solidarités (2005)
< 1,000 « Target for general public facilities
Germany 1,000 DVGW (2004)
100 » Guideline target
The Netherlands 51,000 . Immediate action is needed to prevent closure of (part of) VROM (2004)
! system involved
<100 » Guideline target
« Action depends on whether just one or two or majority of
United Kingdom 100-1,000 samples are posfuve,. review of gqntrol measures and risk HSE (2004)
assessment required; possible disinfection
+ Immediate review of control measures and risk assessment
> 1,000 o ) - .
requires; possible disinfection
> 10,000 » Prompt cleaning and/or biocide treatment of the system
United States 5 100000 - Immediate cleaning and/or biocide treatment; take prompt ~ OSAHD (2005)

steps to prevent employee exposure

CFU = Colony Forming Units
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Table 6. Comparison of Legionella prevalence of the domestic hot water by age of apartment houses

Age (Year) Total 1-10 11-20 >20
No. of positive samples / total no. 11/37 1/15 3/9 7/13
- Positivity (%) 29.7 6.7 333 53.8

M

OIIIE L2k ME HR2Eetd 425 &4

OMHItE =2 =0f e 22| Eetd dEE2 109 O[5t= 6.7%, 10 23t 20 0|5h= 33.3%, 20H0| 23H= 53.8% = OMIIET}
L23lE 5 4EE0| 0= L4ete 20(Table 6) 7|22| A+ 21kt YR|SIUCE (20).

2=
gl —‘?——F-'_-E |'<:>|_ au71| 3%“ HFOI HHEJ AlE0i| 220]
_§_

Stof| e B2 2f3l0|Lt DI Y= HAIS A o T27t ATt

= Z 13709 #F7t 22|=|Y= | L. pneumophila sg1 274, sg2-14 77, L. spp.
4710| AL} (Table 3). EﬂZIEL 2}Z0| 2k 80~90% = L. pneumophila sg10| YQIA0|C} OHIIEO|AM £2|F & 12712 @3 = 27H9|
ZHEE S YO0| EASHITH= 212 AAFSHRICH (24).

CONCLUSION

& H+l= 20209% 1228 1227HA] 3771 OILIES| W24t 2222 WE AMZ 2028 1704 & 11171 ZAl|2t 14274 CHE0l18
AlE 25 2410 & 14270 IS 350 R detd 2FEE ZASHAC

—_

OHIIES| efR|detd LUEE HAER 24 20t 242t 377 A & 24 1171, =54 2d A=A d+0Me 4
S| GRACH T2tA O EE 2+g42H|9| R et 2|7t 7H Algtt A== '-f FRLCS.

LS AN

=2 [
2. OIEQ} LISO0IEAIE 249 2 Eehd LY =S Hlust 22t OHIIEE 29.7%, HHSO0IEAIE2 20.4%0[U2L, @of £7t
1,000 CFU/LE 2245t A2E H|E2 OHIHE(13.5%)7t LHS0IEAIE(16.7%) 0l BI3H STt

3. OMEL =5 E7H 242 22 24Wat? AEE0| £O0LH 101 O|5H= 6.7%, 101 23} 201 O[5H= 33.3%, 20 Z2He 53.8%
o 2282 BoUCt
4. EHHS AT LI 2| 2WatE YOIFO| O 80~90% S AR[BHE L. preumaphila sal0] 137 23 E 27H0IM SHEIUCH

feltetel MR 2dets dndre 22 2 F22 SISt UL (8). U R Eet IjE Y2 thRE HLH2 2 LYsh= AR
=01, Uit 2 72 Ot 72| 2tQlEl bf gloLt o|=o| 32 Ut 7Y Tt = QIst At AlR{|S0| &S| 211 U} (20)
|&0] U= SHFS0| thall 2|&2Q

o 2
TH2hM 22| 2det Mo th2 RS OfYsty| 2l A 2E2tS 2 ¢
E& ettt tHEAHQ FAHYENZ XAt YA Ch20| A5t 22|
Bi2te] WA, ;=R R|2 AFRIGIES| F7[2 Wil £ GBS0 TE 2 S0| ATt (25).
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