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Tuberculosis at a university hospital, Thailand:
A surprising incidence of TB among a new
generation of highly exposed health care
workers who may be asymptomatic N
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Incident of TB in HCWs at KCMH between 2003-2020
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Incidence of TB at KCMH (N = 195 cases)

Work
0) 2 o) 0)
Age N (%) BMI (kg/m<) |N (%) duration N (%)
lessthan 201, 5 os) less than 18.5 |14 (16.47) Lessthan 5 155 58 82)
years years
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) 11-15years |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 \g » 5¢) 26-30 years |3 (3.53)
years
more than 30 6 (7.06)
years
Total 195 (100.00) Total 85 (100.00) Total 85 (100.00)

Pichanon Mingchay, Gompol Suwanpimolkul. PLOS ONE 2022



Result

AMost of the HCWs were from a young age group (43.08% were
201 29 years old)

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

A37 out of 85 HCWs (43.53%) were asymptomatic and
detected to have TB disease when they had their annual chest

X=-Fays
A3 of 37 I
A22 of 37
A21 of 37

CWs (8.10%) had positive acid-fast bacilli,
HCWs (59.45%) had positive PCR and

HCWs (56.76%) had positive sputum culture for TB.



Incidence of TB at KCMH

Department Case Occupation Case Incidence* per
N (%) N (%) 100,000 HCWs

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
physicians Residents
Fellows
Medical
students
Total
Nurses

Work duration (years) Incidence
Total | . Pe'
6.10| 11| 16- | 21- | 26- | 3L- ol | 100000
15 | 20 | 25 | 30 | 35 HCWs
0 0 0 0 0 0 12 688
0 0 0 0 0 0 8 665
0 0 0 0 0 0 4 54
0 0 0 0 0 0 24 193
1 4 1 4 2 1 26 157

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

Pichanon Mingchay, Gompol Suwanpimolkul. PLOS ONE 2022



KCMH (N= 195 )

KCMH RA (N=109) CMU (N=76) _
1988-20022 2010-20153 2003 20164 2003 - 2020 (our
study)
Total TB Incidence q
(per 100K) 188 (vs 55.4) 214.8 (vs 172) 240 (vs 79) 164 (vs 153%)
MDR-TB incidence
(per 100K) ] 1/109 20 15 (vs 5.7)
[Proportion] . :
[Proportion] - [Incidence/100K]
RN .(52/.78)_> other > RN(25.7%) > [Proportion] Rad (429) > Support
. nutritionist = RN(71.1%) > .
Profession custodial worker > support(23.9%) > MD(15.8%) > (241) >Scientist
administer MD (16.5%) [ 72% aramédig (13.2%) (205) > MD (193) >
MD = resident | P 7% RN (157)
?MD
Med (17) Med(36.8%) > Med (23.59%) >
Department - OPD/ER(15.8%) support (19.49%) >

> Sx (9) > Ped = OB

>Sx(11.8%)

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

1Glon

* phar. Outbreak

al tuberculosis report 2019. Geneva

World Health Organization; 2019.2Int J

AFB 29.73%, PCR
82.43%, C/S 85.14% ;4

SAnn Glob Health. 2018 Aug 31;84(3):342-347. “Jpn J Infect Dis. 2018 May 24;71(3):214-219.



Prevalence of latent TB Infection among HCWs by IGF

N N A N\

hospital (1 1T ¥ E OEGC 6AUseONCORE-LEEEA @ éecle

AO & @FilusBedils 402 AAHRAG KecBl BRI ( IN- 91 B
Ae =& UAIT 1T =¥ UC Irsel Ba )i eessicee S IGIA —
Re - ¢ UAT B.6.6.E.0 k600 SBYUA-- 6 de
AQFEPlus-posBiePAE G38.24)1 | (T4 Bh)pvaluelsOf
AéxdJzal 6o

Ay 4 é /& BE B bstvél %

Al 0 U0 @FyposyvBRES Ay E 6 U

AOPD; QFT pésififé P-value < 0.005

AIPD; QFT pdsitdBs

AICU; QFT pasithas

Thai AIDS Journal 2021



Source case
AFuatULOSYL? ¢
A Smear +/smear i
A Cavity lung lesion

Exposure and
environment
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Ailr changes per hour (ACH)

AThe 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



OPEN a ACCESS Freely available online PLOS MEDICINE

Natural Ventilation for the Prevention of
Airborne Contagion

- 1,2,3% - 3 . 3.4 . 5 . 5 _— 1
A. Roderick Escombe , Clarissa C. Oeser”, Robert H. Gilman™ , Marcos Navincopa™, Eduardo Ticona, William Pan,

Carlos Martinez’, Jesus Chacaltana®, Richard Rodriguez?, David A. J. Moore'*3, Jon S. Friedland'?,
1,2,3,4

Carlton A. Evans

1 Department of Infectious Diseases & Immunity, Imperial College London, London, United Kingdom, 2 Wellcome Trust Centre for Clinical Tropical Medicine, Imperial College
London, London, United Kingdom, 3 Asociacidn Benéfica PRISMA, Lima, Pend, 4 Department of International Health, Johns Hopkins Bloomberg School of Public Health,
Baltimore, Maryland, United States of America, 5 Hospital Nacional Dos de Mayo, Lima, Perd, 6 Hospital Nacional Daniel Carrion, Lima, Perd, 7 Hospital de Apoyo Maria
Auxiliadora, Lima, Perd

The study was carried out in eight hospitals in Lima,
Peru; |
A5 § E5$8E dolil fashionedd diesign built pre-1950,
and
A3 ¢ R fmodernd diesign, built 19707 1990
AMechanical ventilation

A. Roderick Escombe PL0S Med 2007
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Summary statistics for measures of ventilation and calculated
TB transmission risk

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

ACH; air change per hour

A. Roderick Escombe PL0S Med 2007
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Positive pressure room

bibi b

Supply air > exhaust air

Negative pressure room

Exhaust air > Supply
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Negative pressure room |
Airborne infection isolation room (AlIR)

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

AEnsure that the rooms are well sealed (0.5 square ft leakage)
AClean to dirty airflow
AAdequate ventilation to ensure 012 ACH

ADirect 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

Single pass Recirculating (saving energy)
i First choice I HEPA filtration




High-efficiency particulate air (HEPA)

Filter sheet of randomly arranged fibres

47 AN »\,"\:{%\7-: W
Continuous X ' /
sheet of filter lFilter frHme
medium <

1 3 A,(Af\n air 1;: lter mlrJ]st remove
NS rom the air that passes
o) 9973 f s
4 \ -

American Society of Mechanical Engineers, ASME AG-1ai
2004, "Addenda to ASME AG-17 2003 Code on Nuclear Air
and Gas Treatment", 2004


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

CENTIFUGAL FAN

C: O\ O/ —

(HEPA Filter)
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(Airborne infection isolation clinic: Al clinic)
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Novel Al 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




What Is the usefulness of this equipment??
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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 childvren and unproven in the
peer-reviewed literature

School Ventilation: A Vital Tool to Reduce COVID-19
Spread: Johns Hopkins 2021



Around 254 nm can maximize the effectiveness of disrupt cell

replication by damaging the microbial DNA or RNA

WavelLength (nm)
Radlo Waves

1200

Infrared

Visible

Before

Electro-Magnetic Spectrum

Microbe DNA

UVC Alters DNA
Gamma Rays Molecular Structure
Cosmic Rays Causing the Microbe to Die

Lu Song Journal of Hazardous Materials 2022



Germicidal uItravaet (GUV) 1 __c’) E
i KRG Gt

Germicidal ultraviolet (GUV):

& 6 & didchae-per hour U & fi B0&QC 3
ACHAUI -TE x-0a6AdaeoO

P J Mesquita. Indoor Air 2022
Clinical Microbiology and Infection 2016



4 Common UV Fixture Types \

) 1 = 1 Rectangular louvered
2 ceiling-mounted fixture

2 Round louvered ceiling-
mounted fixture

3 Kira© wall-mounted
fixture with parabolic
reflector

4 Upwards-facing wall-
mounted fixture

Ensure the GUV fixture model procured has been tested by an
dependent laboratory, as not all fixtures produce the same output. /

https://staticl.squarespace.com/static/5797394c579fb38c6elecdb4/t/5b2bf562f950b
7b9a3bd6570/1529607522697/GUV+Guide _18.4.18 Final.pdf
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2.3 meters

2.13 meters

Side view View from above

UV fixture Ceiling mouthed fixtures A 2.9m

r

~ R

IXtures

UV fixture

https://staticl.squarespace.com/static/5797394c579fb38c6elecdb4/t/5b2bf562f950b7b9a
3bd6570/1529607522697/GUV+Guide_18.4.18 Final.pdf
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UV-off day

Control animal
enclosure

lonizer animal
enclosure

Air injection vent

Upward facing
UV fixture

Simple mixing fan

Air extraction vent
1 m above floor

UV-on day

enclosure

TB-HIV negative pressure isolation
rooms with upper-room UV light
fixtures and mixing fans. Air extract
vents were located at bed height.



TB infection (% of animals)

i UBEBTBA U 4 {TSE A 6 &

positive)

p<0.0001

9.5%

Control

Uv

i WiOactive TB

p=0.01

10 —

TB disease (% of animals)
(=)

(3]

36%

Control uv

A. Roderick Escombel, PL0S Medicine 2009



Upper room germicidal ultraviolet (GUV)

ARadiometer: O a
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Ultraviolet Germicidal Irradiation (UVGI)

AUsed as supplement or back-up to dilution ventilation

ADoes NOT provide negative pressure

ARequires maintenance, esp. cleaning bulbs

ADecrease effective at high humidity (>70%)

AOccupational exposure limits: eye & skin

Clinical Microbiology and Infection 2016






