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āäÈßãóÛóæÃîÈØ¬óÚincidence ÃîÈ active TB ĂÚ 
Health Care Workers (HCWs)ÿÜĆÚÿØ¬óĂÕ?

1. 100 per 100,000 

2. 150 per 100,000 

3. 200 per100,000 

4. 300 per 100,000 

5.ăâ¬ØäóÛ 

Incidence of TB in general 

population in Thailand about 

140 per 100,000



ÛùÅæóÂäØóÈÂóäĀßØã°āäÈßãóÛóæÃîÈØ¬óÚÿÜĆÚ 
active TB ÜöæñÂöćÅÚ?

1.< 10 ÅÚ 
2.10-20 ÅÚ 
3.20-30 ÅÚ 
4.> 50 ÅÚ 
5.ăâ¬ØäóÛ 



āäÈßãóÛóæÃîÈØ¬óÚâöÂóäx-ray ÜîÕÜäñÉČóÜöĂì­ÂòÛÛùÅæóÂä
ØóÈÂóäĀßØã°ìäøîăâ¬? 

1.âö 
2.ăâ¬âö
3.ăâ¬ØäóÛ



Pichanon Mingchay, Gompol Suwanpimolkul. PLOS ONE 2022



Incident of TB in HCWs at KCMH between 2003-2020 

Year 2021 active TB decrease to 4 cases

2022 active TB Ą 5 cases 



îÚùÂääâÂóäÕ­óÚÂóäÜ­îÈÂòÚÂóäÖõÕÿËøĈîĂÚÛùÅæóÂä

ÛùÅæóÂäÜ¬èãÿÜĆÚèòÔāäÅÜîÕ
ÿÜ­óìâóã : îùÛòÖõÂóäÔ° Ò100 äóã/ÜäñËóÂäĀëÚ

äóã 



Incidence of TB at KCMH (N = 195 cases) 

Age N (%) BMI (kg/m2) N (%)
Work 

duration
N (%)

less than 20 

years
4 (2.05) less than 18.5 14 (16.47)

Less than 5 

years
50 (58.82)

20-29 years 84 (43.08) 18.5-22.9 44 (51.76) 6-10   years 4 (4.71)

30-39 years 59 (30.26) 23-24.9 13 (15.29) 11-15 years 10 (11.76)

40-49 years 33 (16.92) 25-29.9 13 (15.29) 16-20 years 4 (4.71)

50-59 years 10 (5.13) more than 30 1 (1.18) 21-25 years 8 (9.41)

more than 60 

years
5 (2.56) 26-30 years 3 (3.53)

more than 30 

years
6 (7.06)

Total 195 (100.00) Total 85 (100.00) Total 85 (100.00)

Pichanon Mingchay, Gompol Suwanpimolkul. PLOS ONE 2022



Result

ÅMost of the HCWs were from a young age group (43.08% were 
20ï29 years old)

ÅThe duration of work was short (58.82% had worked at KCMH 
for less than 5 years)

Å37 out of 85 HCWs (43.53%) were asymptomatic and 
detected to have TB disease when they had their annual chest 
x-rays
Å3 of 37 HCWs (8.10%) had positive acid-fast bacilli,
Å22 of 37 HCWs (59.45%) had positive PCR and 
Å21 of 37 HCWs (56.76%) had positive sputum culture for TB.



Incidence of TB at KCMH

Department
Case

Occupation
Case Incidence* per 

100,000 HCWsN (%) N (%)

Medicine 46 (23.59) Radiological tech. 8 (4.10) 429

Support 38 (19.49) Support 36 (18.46) 241

Surgery 29 (14.87) Scientist 6 (3.07) 205

Medical student 16 (8.21) Physician 62 (31.79) 193

Radiology 12 (6.15) Assistant nurse 25 (12.82) 176

Emergency 11 (5.64) Nurse 53 (27.18) 157

Pedriatric 11 (5.64) Pharmacist 2 (1.03) 95

LabolatoryLaboratory 6 (3.08) Physical therapist 2 (1.03) 0

OPD 6 (3.08) Missing data 1 (0.51) N/A

OBS-GYN 6 (3.08)

Anesthesia 4 (2.05)

Forensic 2 (1.03)

Rehabilitation 2 (1.03)

Pharmacist 2 (1.03)

Orthopedic 1 (0.51)

Nursing collage 1 (0.51)

Missing data 2 (1.03)

Total 195 (100.00) Total 195 (100.00)



Incidence of active TB in HCWs at KCMH 

between 2003-2020 

Occupation

Work duration (years)

Total

Incidence

* per 

100,000 

HCWs

less 

than 2
3-5 6-10

11-

15

16-

20

21-

25

26-

30

31-

35

physicians Residents 10 2 0 0 0 0 0 0 12 688

Fellows 6 2 0 0 0 0 0 0 8 665

Medical 

students
2 2 0 0 0 0 0 0 4 54

Total 18 6 0 0 0 0 0 0 24 193

Nurses 6 7 1 4 1 4 2 1 26 157

Pichanon Mingchay, Gompol Suwanpimolkul. PLOS ONE 2022

ÅSeventy five percent of TB disease was found in physicians who worked at KCMH within 2 years



1Global tuberculosis report 2019. Geneva: World Health Organization; 2019.2Int J Tuberc Lung Dis. 2005 Nov;9(11):1253-8. 
3Ann Glob Health. 2018 Aug 31;84(3):342-347. 4Jpn J Infect Dis. 2018 May 24;71(3):214-219. 

KCMH

1988-20022

RA (N=109)

2010-20153

CMU (N=76)

2003 ï20164

KCMH (N= 195 )

2003 - 2020 (our 

study)

Total TB Incidence

(per 100K)
188 (vs 55.4) 214.8 (vs 172) 240 (vs 79) 164 (vs 1531)

MDR-TB incidence

(per 100K)
- 1/109 20 15 (vs 5.7)

Profession 

[Proportion]

RN (62/78) > other > 

nutritionist = 

custodial worker > 

administer

?MD

[Proportion]

RN(25.7%) > 

support(23.9%) > 

MD (16.5%) [ 72% 

MD = resident ]

[Proportion]

RN(71.1%) > 

MD(15.8%) > 

paramedic (13.2%)

[Incidence/100K]

Rad (429) > Support 

(241) >Scientist 

(205)  > MD (193) > 

RN (157)

Department
Med (17) 

> Sx (9) > Ped = OB
-

Med(36.8%) > 

OPD/ER(15.8%) 

>Sx(11.8%)

Med (23.59%) > 

support (19.49%) > 

Sx (14.87%)

Work duration

<5yr (50.5%)

6-10yr (16.5%)

Age 30-39 (40.4%)

<5yr (30.3%)

6-10yr (17.1%)

Age < 30 (36.8%)

< 5yr (58.82%)

6-10 yr (4.71%) 

Age 30-29 (43.08%)

Asymptomatic 66.6% (20) 22.9% 43.53%

Remarked
Self report 33%

AFB,C/S based
* phar. Outbreak

AFB 29.73%, PCR 

82.43%, C/S 85.14%



Prevalence of latent TB infection among HCWs by IGRA testing in large 
hospital (ÛùÎÿËõÕ ÂæòÕß¬èÈ, ËČóÚóÎ ãùÈăÙëÈ, ÝæõÚ ÂâæèòØÚ°) 

ÅÖäèÉ QFT-plus ÛùÅæóÂäØòĈÈìâÕ 24 āäÈßãóÛóæ ØòćèÜäñÿØé ( N = 911 ÅÚ) 

Åë¬èÚĂìÎ¬ÿÜĆÚ ßãóÛóæĀæñÝú­Ë¬èãßãóÛóæ 785/911 (86.1%); îóãùîãú¬ĂÚË¬èÈ 20-25 Üö (79%)

Åë¬èÚĂìÎ¬ß÷ćÈÿäõćâÿÃ­óâóØČóÈóÚáóãĂÚ 2 Üö ÅõÕÿÜĆÚä­îãæñ 78.2
ÅQFT-plus positive 26.13% [Ëóã(35.24%)> ìÎõÈ(24.7%); p-value < 0.01)]
Åë×óÚØöćÜÏõÛòÖõÈóÚ
ÅÿáëòËÂääâ/äòÈëö  QFT positive Ą41.5%
ÅîùÛòÖõÿìÖùÊùÂÿÊõÚ QFT positive Ą32.9%
ÅOPD; QFT positive Ą28%
ÅIPD; QFT positive Ą23%
ÅICU; QFT positive Ą18%

P-value < 0.005 

Thai AIDS Journal 2021 



Source case

Å řŭťŪĹŪśŸťţśůťŸřż 

Å Smear +/smear ï

Å Cavity lung lesion

Å ŴśŬƓřŏƁŪĹŪśśũĹšŪŵŝŽş???

Aerosolization

Å ļşŪřŎŭƓĺťĿĹŪśŸť 

Å ļşŪřŵśĿĺťĿĹŪśŸť 

Å Cough hygiene 

(ŢŰĺťőŪřũŚĺťĿŔűŽŸť) Airborne survival 

Å ĺőŪŌĺťĿ droplet < 5 µm ŀŨŝĿŢűż

œťŌŸŌŽŢŨŌşĹ ŵŝŨŵŖśżŸœŸŌŽŸĹŝ 

Å ŢŘŪŖťŪĹŪŠ ŵśĿŝř ĹŪśţřŰőŴşŭŚő

ĺťĿťŪĹŪŠ

Å ŵŢĿŵŌŌ

Exposure and 

environment 

Å śŨŚŨŴşŝŪŷőĹŪśŢũřŔũŢŔűŽœżşŚ 

Å ĹŪśŎżŪŚŴŏ ţśůťĹŪś

ţřŰőŴşŭŚőĺťĿťŪĹŪŠ

Susceptibility to infection

Å HIV 

Å Prednisolone > 15 mg, 

> 4 wks

Å ŔűŽœżşŚŗťĹŸōŴśůƔťśũĿ

Å ŴŒŪţşŪő

Å ŴŌŻĹťŪŚŰ < 5 œŭ 

The Journal of Infectious Diseases 2017;216(S6):S636ï43

ÜòÉÉòãØöćâöÝæÖ¬îÂóä
ÖõÕÿËøĈîèòÔāäÅ 



ÜòÉÉòãÿëöćãÈÖ¬îÂóäÿÜĆÚèòÔāäÅ 

àîÂăÖÿäøĈîäòÈ

ÃóÕëóäîóìóä

ßõêëùäóÿäøĈîäòÈ

ÿÛóìèóÚÅèÛÅùâ
ăâ¬Õö



ÅèóâÿëöćãÈĂÚÂóäÿÂõÕèòÔāäÅÉóÂÂóäÖõÕÿËøĈîèòÔāäÅ 
(ÖõÕÿËøĈîÂæóãÿÜĆÚāäÅ)

îóãùØöćäòÛÿËøĈî 1-2 ÜöĀäÂìæòÈäòÛÿËøĈîÖæîÕËòćèËöèõÖ

Ýú­ĂìÎ¬                                                      5%                                                5%
ÿÕĆÂ (âóÂÂè¬ó 1 Üö)                                 10-15%                                           10%
ÿÕĆÂ < 1 Üö                                               40-50%                                           10%

Ýú­ÖõÕÿËøĈî HIV ~ 5% Ö¬îÜö ×­óăâ¬ăÕ­äòÛãóÖ­óÚăèäòë

Nelson LJ. Int J Tuberc Lung Dis 2004;8:636-47



ìæòÂëČóÅòÎĂÚÂóäÜ­îÈÂòÚÂóäĀßä¬ÂäñÉóãÃîÈÿËøĈîèòÔāäÅĂÚāäÈßãóÛóæ

ÅÂóäÛäõìóäÉòÕÂóäØöćÕöØČóĂì­Ýú­Ü¬èãèòÔāäÅăâ¬Āßä¬ÿËøĈî
ÅëöćÿäĆè ëÈëòãÿäĆè ĀãÂÝú­Ü¬èãÿäĆè èõÚõÉÊòãÿäĆè äòÂêóÿäĆè

ÅØČóĂì­ëõćÈĀèÕæ­îâÜæîÕÿËøĈîèòÔāäÅĂì­ÿäĆèØöćëùÕ
ÅĂË­ÂóääñÛóãîóÂóé:ÂČóìÚÕØõéØóÈÂóäìâùÚÿèöãÚÃîÈîóÂóé Ăì­èÚĂÚØõéØóÈÿÕöãèÂòÚ 
îóÂóéÖ­îÈ ăìæÉóÂÛùÅæóÂäëú¬Ýú­Ü¬èã
ÅÿÜĆÚßøĈÚØöćāæ¬ÈäñÛÛÿÜõÕ îóÂóéÙääâËóÖõ 
Å×­óÿÜĆÚßøĈÚØöćäñÛÛÜõÕ âöÂóäÖõÕĀîä°Ö­îÈâöÂóääñÛóãîóÂóéîîÂ ÿË¬Ú ßòÕæâÕúÕîóÂóé Āæñ
Üæ¬îãØõĈÈĂÚØöćÜæîÕáòã (îóÉĂË­ HEPAËÚõÕÿÅæøćîÚØöćăÕ­ìäøî UVC Ë¬èãĂì­îóÂóéĂÚì­îÈ
ëñîóÕÿäĆèÃ÷ĈÚ) 

ÅÂóäĂË­îùÜÂäÔ°Ü­îÈÂòÚîã¬óÈ×úÂÖ­îÈĀæñÿìâóñëâ 
ÅÝú­ëòâÝòëÝú­Ü¬èã ÅèäĂë¬ìÚ­óÂóÂ N95 
ÅĂì­Ýú­Ü¬èãĂë¬ìÚ­óÂóÂîÚóâòã 

Ã­îăìÚëČóÅòÎØöćëùÕ???

ÃîÛÅùÔ slide ÉóÂ îóÉóäã° ÿÉäõÎ 



ÉùÕÿëöćãÈØöćëČóÅòÎĂÚāäÈßãóÛóæĂÚÂóäĀßä¬ÂäñÉóãÿËøĈîèòÔāäÅ (hot spots)

ÅÉùÕ screening

ÅOPD îóãùÂääâ 
Åì­îÈÊùÂÿÊõÚ 
Åì­îÈ x-ray 

Åì­îÈ lab TB

ÅţŽťĿŢżťĿĹŝŽťĿŏŪĿŴŌŬőţŪŚŷŀ

ÅÛäõÿèÔÿÂĆÛÿëâìñ 



Ýú­Ü¬èãëÈëòãèòÔāäÅ äß.ÃîÈØ¬óÚ ÿÂĆÛÿëâìñØöćăìÚ?









Åèóâæ¬óË­óĂÚĀÖ¬æñÉùÕ
ÉñÿßõćâāîÂóëÂóäĀßä¬ÿËøĈîĂÚËùâËÚĀæñĂÚāäÈßãóÛóæ

äòÛÿËøĈîÖõÕÿËøĈîäñãñĀÞÈ ÿÜĆÚèòÔāäÅ
âöîóÂóäÿËøĈî
Āßä¬ÂäñÉóã

ÿÃ­ó×÷Èë×óÚ
ÛäõÂóä

ĀßØã°ÖäèÉßÛ
îóÂóä

ăÕ­äòÛÂóäèõÚõÉÊòã
Ăì­ÂóääòÂêóĀæñ
äóãÈóÚ

Ýú­Ü¬èãßÛĀßØã°Ë­ó

Åèóâæ¬óË­óĂÚ
ÂóäÿÃ­ó×÷È 
ÂóäÛäõÂóä

ĀßØã°ăâ¬ăÕ­
ëÈëòã TB 

ÂóäèõÚõÉÊòã
ăÕ­Ë­ó

ÂóääòÂêó
æ¬óË­ó



Ú÷ÂëáóßîóÂóéáóãĂÚì­îÈÿÜäöãÛĂì­ÿìâøîÚÜæóØöćîãú¬ĂÚÚČĈó  

ÚČĈó = îóÂóé ÅèóâÃù¬ÚÃîÈÚČĈó = ĂÚÂäÔöØöć 
TB îãú¬ĂÚëáóèñ 
airborne 



âöÝú­Ü¬èãèòÔāäÅîãú¬ĂÚì­îÈÉñÖ­îÈäîÚóÚ
ÿØ¬óĂÕ×÷ÈÉñÜæîÕáòã
ØöćÉñäòÛÝú­Ü¬èãÅÚÖ¬îăÜ???



ŀƁŪőşőőŪŏŭŏŭƓōŽťĿŷłŽŷőĹŪśĹƁŪŀũŌŴłůƔťťťĹŀŪĹ

ŒśŬŴşŋőũƔő

ACH 99% 99.9% 

2 138                                  207

4                                                      69                                   104

6                                                      46                                    69

12                                                     23                                    35

15                                                     18                                    28

20                                                       7                                    14

50                                                       3                                     6
400                                                   < 1                                     1

ťũōśŪĹŪśţřŰőŴşŭŚőťŪĹŪŠōżťłũƓşŶřĿ ŏŭƓŀŨŢŪřŪśŎĹƁŪŀũŌŴłůƔťťťĹŀŪĹ
ŒśŬŴşŋőũƔőź ŴœŻő őŪŏŭ

MMWR 2005



Air changes per hour (ACH)

ÅThe number of times in one hour that the air 
volume of a space is supplied with either outdoor 
air or air that has been pushed through a filter



The study was carried out in eight hospitals in Lima, 

Peru; 

Å5 śŖ.ŏŭƓŴœŻő óóold fashionedôôdesign built pre-1950, 

and 

Å3 śŖ.ŏŭƓŴœŻő ñmodernôô design, built 1970ï1990
ÅMechanical ventilation

A. Roderick Escombe PLoS Med 2007





A. Roderick Escombe PLoS Med 2007



Mechanical ventilation ÂČóìÚÕ air change ăÕ­ 
12 ACH ØóãÌõÅäòÛè¬ó natural ventilation ăÕ­Âöć ACH 

1. 10

2. 20

3. 30

4. 40

5. 50



Type of ventilation         ACH         Absolute ventilation (m3/h)            Calculated risk of 
TB transmission (%)

All-natural vent             28         18-46          2,477        1,162-4,345                  16                10-30

Natural ventilation        40         26-52          3,769        2,477-5,104                  11                 7.9-16

build pre-1950

Natural ventilation        17         12-23          1,174         812-1,627                    33                 24-47

build 1970-1990

Mechanical vent           12             - 402           330-1,209                    39                 37-44

Median       IQR          Median            IQR                     Median              IQR

A. Roderick Escombe PLoS Med 2007

Summary statistics for measures of ventilation and calculated 
TB transmission risk 

ACH; air change per hour



Āîä°ÙääâÕóăâ¬ëóâóä×ÂäîÈÿËøĈîèòÔāäÅăÕ­ ĀÚñÚČóĂì­ÜõÕĀîä°ÿÜõÕìÚ­óÖ¬óÈ 
×­óăâ¬ăÕ­âöÂóäîîÂĀÛÛì­îÈÖäèÉÝú­Ü¬èãèòÔāäÅ



ÂóäÜäòÛĂì­ì­îÈÿÜĆÚ 12 ACH Āæñ ÜäòÛ
Ăì­ÿÜĆÚ negative Ã÷ĈÚîãú¬ÂòÛîñăäÿÜĆÚìæòÂ



ìæòÂÂóäÜ­îÈÂòÚÂóäÂäñÉóãÿËøĈîèòÔāäÅ
ĂÚāäÈßãóÛóæ

2. ÂóäÉòÕÂóäëõćÈĀèÕæ­îâĂì­ÜæîÕÿËøĈîèòÔāäÅîã¬óÈÿäĆèØöćëùÕ

V×­óÿÜĆÚßøĈÚØöćäñÛÛÜõÕ âöÂóäÖõÕĀîä° Ö­îÈâöÂóääñÛóãîóÂóéîîÂ ÿË¬Ú ßòÕæâÕúÕîóÂóé 
ĀæñÜæ¬îãØõĈÈĂÚØöćÜæîÕáòã (îóÉĂË­ HEPA ìäøî UVC Ë¬èãĂì­îóÂóéĂÚì­îÈëñîóÕÿäĆèÃ÷ĈÚ) 

ßòÕæâĀÛÛÖõÕìæòÈÅó 
(Roof Ventilator) 

ßòÕæâäñÛóãîóÂóéĀÛÛÖòĈÈßøĈÚ 
(Floor Mounted Ventilation Fan) 

ßòÕæâĀÛÛĂÛßòÕ 
(Propeller Fan) 

ßòÕæâĀÛÛìâùÚÿìèöćãÈ
(Centrifugal Fan) 

ßòÕæâäñÛóãîóÂóéĀÛÛĀÃèÚ 
(Ceiling Hung Ventilation Fan) 



Öú­ BiosafetyCabinet

36ÃîÛÅùÔ áóßÉóÂ  Ýé.Õä.èäáòØä° îõÈÅāäÉÚ°åØÙõċ



îòÖäóÂóäìâùÚèöãÚîóÂóéÖ¬î
ËòćèāâÈ(ACH)

îòÖäÂóääñÛóãîóÂóéÖ¬îËòćèāâÈ 
(æÛ.ÿâÖä/ËòćèāâÈ) 

ÜäõâóÖäì­îÈ 
(æÛ.ÿâÖä)

=

12

4 x 5 x 3 ÿâÖä = 60 

îòÖäóÂóääñÛóãîóÂóéÖ¬î
ËòćèāâÈ60 x12 = 720

720/ 360 = 2 Öòè (ßòÕæâÕúÕ
îóÂóé ÃÚóÕĂÛßòÕ 8 ÚõĈè) 



Positive pressure room 

Negative pressure room 

Supply air > exhaust air

Exhaust air > Supply 

air



Negative pressure room Í 
Airborne infection isolation room (AIIR)

ÅNegative pressure (-2.5 dPa) in relation of the air pressure in 
the corridor (monitor by manometer) 

ÅEnsure that the rooms are well sealed (0.5 square ft leakage)

ÅClean to dirty airflow 

ÅAdequate ventilation to ensure Ó 12 ACH 

ÅDirect exhaust air outside, away from populated area. If not 
practical, air may be recirculated after passing through HEPA 
filter 

Centers of Disease Control and Prevention (CDC)

American Society for Health Care Engineering (ASHE) 2020



Examples of Mechanical  Ventilation

ÅSingle pass

ïFirst choice

ωRecirculating (saving energy)

ïHEPA filtration



High-efficiency particulate air (HEPA)

ÅAn air filter must remove 
(from the air that passes 
through) 99.97% of particles 
that have a size of 0.3 µm.

American Society of Mechanical Engineers, ASME AG-1aï

2004, "Addenda to ASME AG-1ï2003 Code on Nuclear Air 

and Gas Treatment", 2004

https://en.wikipedia.org/wiki/Micrometre


ĀÛÛĀäÈÕúÕÕöÃ÷ĈÚâóîöÂ 

Centifugal fan

*ìóÂîóÂóéäñÛóãØõĈÈîîÂÉóÂì­îÈ îãú¬ì¬óÈÉóÂßøĈÚØöćëóÙóäÔñ
ØöćâöÝú­ĂË­ÈóÚ ìäøîË¬îÈÿÜõÕëČóìäòÛäòÛîóÂóé ÿÃ­óëú¬áóãĂÚîóÅóä
âóÂÂè¬ó 25 àùÖ (8 ÿâÖä) ëóâóä×äñÛóãØõĈÈëú¬ÛääãóÂóé
ăÕ­āÕãÖäÈāÕãăâ¬Ý¬óÚĀÝÈÂäîÈîóÂóé ÜäñëõØÙõáóßëúÈ 
(HEPA Filter) 













ÅæõÚõÂÅèÛÅùâÂóäÖõÕÿËøĈîØóÈÿÕõÚìóãĂÉ āäÈßãóÛóæÉùíóæÈÂäÔ° 
(Airborne infection isolation clinic: AI clinic)



Novel AI clinic developed (Apr 2019 )

- Renovated Jonkolnee building for airborne 

infection preparedness, including TB 

- 6 Negative pressure rooms 

with facility for sputum induction

- Separate from other main OPD

- ONE-STOP service

Clinic service : every Mon and Fri ( 1-4 PM)



What is the usefulness of this equipment??





×­óăâ¬âö smoke test ØČóăÈ??





There are a number of commercially available 

technologies that claim to disinfect air using 

ozone, bipolar ionization, oxidation, plasma, 

or foggers, but they have not been shown to 

be safe for children and unproven in the 

peer-reviewed literature

School Ventilation: A Vital Tool to Reduce COVID-19 

Spread: Johns Hopkins 2021 

R

R



Around 254 nm can maximize the effectiveness of disrupt cell 
replication by damaging the microbial DNA or RNA

Lu Song Journal of Hazardous Materials 2022



Germicidal ultraviolet (GUV) îóÉ
ÿÜĆÚÂóäË¬èãÿëäõâĂÚÂäÔöØöćì­îÈÿÜĆÚäñÛÛÜõÕØöćăâ¬
ëóâóä×ÜäòÛÜäùÈÂóääñÛóãîóÂóéăÕ­

Germicidal ultraviolet (GUV): 
ëóâóä×Ăì­ air change per hour ÜäñâóÔ 10-20 

ACH ĂÚì­îÈ ×­óâöÂóäèòÕĀæñÖõÕÖòĈÈîã¬óÈ×úÂìæòÂ 

Clinical Microbiology and Infection 2016

P J Mesquita. Indoor Air 2022



https://static1.squarespace.com/static/5797394c579fb38c6e1ecdb4/t/5b2bf562f950b
7b9a3bd6570/1529607522697/GUV+Guide_18.4.18_Final.pdf



https://static1.squarespace.com/static/5797394c579fb38c6e1ecdb4/t/5b2bf562f950b7b9a
3bd6570/1529607522697/GUV+Guide_18.4.18_Final.pdf

Wall fixtures

Ceiling mouthed fixtures Ą 2.9 m



âöÂóäé÷ÂêóĂÚ ìÚú
ØÕæîÈØöćÜäñÿØé
Ā×Û African



PLoS Medicine 2009A. Roderick Escombe1,

ìÚúâöÿËøĈî TB ĂÚä¬óÈÂóã (TST 

positive)
ìÚúÿÜĆÚ active TB 



Upper room germicidal ultraviolet (GUV)

ÅRadiometer: ÖäèÉèòÕÜäõâóÔÅèóâÿÃ­âÃ­Ú
ÃîÈäòÈëö (âóÂăÜ ìäøî Ú­îãăÜ)

ÅÞù¬ÚØöćÿÂóñØöćìæîÕ UV: at least every 3
mo (Ý­óËùÛÚČĈóìäøî alcohol) 

ÅContact time (ÿËøĈîÖ­îÈ×úÂ UV ĂÚÿèæóØöć
ÿìâóñëâ): ×­óì­îÈØöć air change Õöîãú¬Āæ­è 
ăâ¬ÿìâóñ ÿßäóñ contact time ÉñëòĈÚÅÂóääñÅóãÿÅøîÈÖ¬îÖó Āæñ ÝõèìÚòÈ

Healthcare facilities ØöćÿÜĆÚì­îÈÜõÕăâ¬ëóâóä×ÜäòÛìäøîÿÉóñ ÂóääñÛóã
îóÂóé, Homeless shelters, nursing home, prisons 

Edward A. Nardell. Photochemistry and 

Photobiology, 2021
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Ultraviolet Germicidal Irradiation (UVGI)

ÅUsed as supplement  or back-up to dilution ventilation

ÅDoes NOT provide negative pressure

ÅRequires maintenance, esp. cleaning bulbs

ÅDecrease effective at high humidity (>70%)

ÅOccupational exposure limits: eye & skin

Clinical Microbiology and Infection 2016




