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CAC THE LAM SANG CUA NHIEM MYCOBACTERIUM TUBERCULOSIS

/ w w Active TB
.
w LTBI
Index
case
Resister
Exposure
Degree of resistance
Low High
® Low infectivity of index case * High infectivity of index case Macrophage or Lymphocyte
® Infrequent exposure * Frequent exposure DC response response
e Limited duration of exposure ¢ Lengthy duration of exposure

Jason et al, Nature Reviews Immunology volume 18, pages 575-589 (2018)
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Infection gllmlnmd Latent TB Subclinical Active

" With innate or  Withacquired
immune response* immune response

Madhukar Pai et. al. , Nat Rev Dis Primers, 2016, DOI: 10.1038/nrdp.2016.76 !
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Primer ™ Check for updates

Multidrug-resistant tuberculosis

Keertan Dheda®'® , Fuad Mirzayev®”, Danlela Marla Cirillo®, Zarlr Udwadla®, Kelly £. Dooley®, Kwok-Chiu Chang®’,
Shaheed Vally Omar*®, Anja Rauter'®, Tahlla Perumal'?, C. Robert Horsburgh Jr@™, Megan Murray™” & Christoph Lange™4»®
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DIEN TIEN SAU KHI NHIEM LAO

Early phase —> Late phase
_ Rapid Cyclic Slow :
Primary TB : | reactivaton disease reactivaton Active TB
_________ N
+  Onset
%  of clinical Subclinical TB
% symptoms '
3 ] I
el : :
2 ; ; Incipient TB
(48] ' '
4 " :
5 s s
LatentTB Latent TB Eatentie
Infection Infection b
T eliminated eliminated TB eliminated
Time
Infection

*Rising TB burden implies an increase in abundance of TB and pathogen biomarkers, compartment-specific changes
in immunological responses, and a decrease in the probability of disease resolution in the absence of treatment.

Paul Drain et al. (2018) ASM Journal
Clinical Microbiology Reviews. DOI:10.1128/CMR.00021-18




Table 1 Definitions of asymptomatic TB following a WHO consultation 2024 (compared with the current TB

definitions according to the latest WHO guidance (73))

Current WHO definitions of TB

Definitions of asymptomatic TB

TB disease:
A person with disease caused by the M. tuberculosis complex.

Asymptomatic TB:
A person with TB disease who did not report symptoms
suggestive of TB during screening.

Bacteriologically confirmed TB:
A person from whom a biological specimen is positive by a WHO-
recommended rapid diagnostic test, culture or smear microscopy.

Asymptomatic TB, bacteriologically confirmed:
A person with bacteriologically confirmed TB who did not report
symptoms suggestive of TB during screening.

Clinically diagnosed TB:

A person who does not fulfil the criteria for bacteriological
confirmation but has been diagnosed with TB disease by a
medical practitioner who has decided to give the person a full
course of TB treatment. This definition includes pulmonary cases
diagnosed based on radiographic abnormalities and
extrapulmonary cases diagnosed based on suggestive clinical
presentation or histology. Clinically diagnosed cases subsequently
found to be bacteriologically positive (before or after starting
treatment) should be reclassified as bacteriologically confirmed.

Asymptomatic TB, bacteriologically unconfirmed:
A person with bacteriologically unconfirmed TB who did not
report symptoms suggestive of TB during screening.

Of note: given the use of the term “bacteriologically unconfirmed”
in the definition of asymptomatic TB, the term “clinically
diagnosed” will be replaced with “bacteriologically unconfirmed” in
future editions of WHO products and publications.




Lao tiém an la gi?

« Latent TB infection (LTBI) is defined as
a state of persistent immune response
to stimulation by Mycobacterium
tuberculosis antigens with NO evidence
of clinically manifest active TB.

WHO 2018




Lao tiém an la gi?

Nguwdi khde manh c6 lao & thé “ngl” hodc thé tiém an — ma
trong twong lai ho co thé tién trién thanh bénh lao.

Hoan toan khong triéu chirng. Khdng 1ay nhiém

Dau hiéu duy nhat: phan trng mién dich v&i khang thé M.tb
10-20% c6 bat thworng trén Xquang ngwe (granuloma, xo dinh

phoi)



Chan doén lao tiém an: cac xét nghiém hién nay

Mitogen - Positive Control

Low response may indicate inability fo generate IFN-y

Nil - Negative Control
Adjusts forbackground Ny

Tuberculin Skip Test Ruler

~ 1. Inspect

TB1 - Primarily detects CD4 Tcell
response

TB2 - Optimized for defection of
CD4 and CD8 T cell responses

Phan (rng lao to - TST Xét nghiém IGRAs:
Quantiferon/T.Spot TB

WHO - LTBI: updated and consolidated guidelines for programmatic management 2018



TST (Tuberculin Skin Test)

IGRA (Quantiferon/T-SPOT.TB)

kham

Khuyén cao &
tré em dwdi 5

Gia thanh

Tiém tuberculi,n dEJ’C')’i da. Sau do do
dwdng kinh n6t san sau 48-72 gio.

Can tiém dung ky thuat. ,
Boc két qua: chi do dwong kinh not
san, khéng phai mang do (chu

Binh Iwgng nong do IFN-y sau khi 4
té bao mau v&i khang nguyén dac
hiéu cua M.tb: ESAT-6 va CFP-10

Can lay mau dung ky thuat.
Lab xt ly mau phtrc tap (T-
SPOT.TB)



Quantiferon TB Gold Plus

Nguyén ly: Do ndng dd IFN-gamma do T-cell tiét ra khi tiép xuc khang
nguyén dac hiéu cua Mycobacterium tuberculosis ESAT-6 va CFP-10

Mitogen — Positive Control

Low response may indicate inability to generate IFN-y

: : H EE e
Nil - Negative Control H Ktk fz8
Adjusts for background IFN+y g § ! g
z B |G
TB1 — Primarily detects CD4 T cell ‘ §
response L i
Ll | [« (7 |
- ; we b m gﬁ wa B we N
TB2 — Optimized for detection of - o o ™ o o

CD4 and CD8 T cell responses




No i ’
s TB1 —Nil and/or TB2 —Nil
Interpretation >0.35 IU/ml
‘ Yes
No : 3
TB1 —Nil and/or TB2 -Nil
> 25% of Nil IU/ml valve*
l Yes
| Nil <0.50 W/ml | " o0
Validation Milogen - e /ol | e Indeterminate e Nil <8.0 IU/ml
and/or Nil >8.0 |U/ml

o I

Negative Positive

* For TBT minus Nil or TB2 minus Nil to be valid, amount >25% of Nil IU/ml value must be from the same tube as the
original >0.35 IU/ml result.



Nil TB1 minus TB2 minus Mitogen QFT-Plus Report/Interpretation
(IU/ml) Nil (IU/ml) Nil (IU/ml) minus Nil Result
(IU/ml)*
>0.35 and Any
> 25% of Nil
value
M. tuberculosis
ey
Any Positive infection likely
Any >0.35 and
> 25% of Nil
<8.0 value
<0.350r>0.35 <0.350r>0.35 >0.5 Negative M. tuberculosis
and <25% of Nil  and <25% of Nil infection NOT likely
value valve
<0.35 or >0.35 <0.35 or >0.35 <0.5 Indeterminatet Likelihood of M.
and <25% of Nil  and <25% of Nil tuberculosis infection
value valve cannot be determined
>8.08 Any Indeterminate*  Likelihood of M.

tuberculosis infection
cannot be determined




Tinh hudng thuc té

Tén xét nghiém Két qua xét nghiém

Quantiferon-TB Gold Plus

Nil (TU/mlL) 0.08
TB1 - Nil (TU/mL) 0.08
TB2 - Nil (IU/mL) 0.04

Mit - N1l (IU/mL) >10




Tinh hudng thuc té

Tén xét nghiem Két qua xét nghiém
Quantiferon-TB Gold Plus
Nil (IU/mL) >10
TB1 - Nil (IU/mL) 0.13
TB2 - Nil (IU/mL) -0.12
Mit - Nil (IU/mL) 0.04

3 1an xét nghiém tiép theo (mbi lan cach nhau 3 thang) déu co két qua “indeterminate”




Tinh hudng thuc té

Tén xét nghiem Két qua xét nghiém
Quantiferon-TB Gold Plus
Nil (IU/mL) 0.25
TB1 - Nil (IU/mL) 0.63
TB2 - Nil (IU/mL) 0.48
Mit - Nil (IU/mL) 9.04

C6 phai la lao tiém an khéng? Co6 can diéu tri lao tiém an khong?




DIEN TIEN SAU KHI NHIEM LAO
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PHAI LOAI TR BENH LAO KHI CHAN POAN LAO TIEM AN

Paul Drain et al. (2018) ASM Journal
Clinical Microbiology Reviews. DOI:10.1128/CMR.00021-18




Bio-phenotype Non-TB? TBinfection (MET-A-NAD)” Asymp ic TB (incipient) Asymp icTB ymp ic TB (active TBdisease)  Post-TB lung disease
(subclinical)
Image = . 5
> ¢ Y24 .
>, M€
?
4 a |
\ ez ) | Iz ’ { (
| | | \ | | | I\ | | 1)
Description of Unexposed  Probability of TB infection Incipient TB (microbiologically ~ Subclinical TB Minimal disease Moderate Lung damage
biotype orinfection may be ascertained through negative using conventional (microbiologically extent to extensive (obstructive airways
eliminated  several determinants (such sampling®) positive using disease extent disease, bronchiectasis,
by innate as exposure history, smear conventional fibrocavitary disease)
oradaptive  positivity of transmitting patient, sampling®)
immunity, or comorbidities in the host)
cured
Exposure and risk  Low to Low to variable Moderate to high Moderate to high Moderate to high Moderate to Not applicable
score? variable high
Symptoms Absent Absent Absent Absent Present Present Absent or present
Signs Absent Absent Absent Possibly present (e.g. Present Present Absent or present
lung crackles)
Microbial burden® None + ++ +++ - - Absent/++
Imaging — chest ~ Normal Normal Usually normal Often abnormal (may ~ Abnormal Abnormal Abnormal
radiograph be normal)
Imaging—CTor  Normal Normal May be abnormal Abnormal Abnormal Abnormal Abnormal
PET-CT
TBDNA insputum Negative Negative Likely negative Positive Positive Positive May be positive
or saliva’
TB culture Negative Negative Likely negative Positive Positive® Positive® Negative
TB antigen (urine)  Negative Negative Negative Likely negative Likely negative Positive May be positive
IGRA/TST® Likely Likely positive but may be Likely positive but may be Likely positive but may  Likely positive but  Likely positive Likely positive but may be
negative negative negative be negative may be negative but may be negative
but may be negative
positive
Endotype Noreliable  Experimental™ Yes (transcriptomic signature) Yes (transcriptomic Yes (transcriptomic ~ Yes Unclarified
(biomarker)™ biomarker signature) signature) (transcriptomic
signature)
Histopathology' Normal May develop granulomas' May develop granulomas' Granulomas and Granulomas and Granulomas and  Fibrosis, cavitation, airway
necrosis necrosis necrosis damage, etc.

Dheda, K. et al. Multidrug-resistant tuberculosis. Nat Rev Dis Primers 10, 22 (2024).



LAO TIEM AN NAM 2019

Prevalence Rate of Latent Tuberculosis Infection
(2019)

* Thé gioi: 23.67%
* Viét Nam: 43.75%

Prevalence Rate (%)
[ 10-10 0 1 10-20 [ 20-30 I 30-40 I 40-
Ding, C., Hu, M., Guo, W., Hu, W., Li, X., Wang, S., Shangguan, Y., Zhang, Y., Yang, S., & Xu, K. (2022). Prevalence trends of

latent tuberculosis infection at the global, regional, and country levels from 1990-2019. International Journal of Infectious
Diseases, 122, 46—62. https://doi.org/https://doi.org/10.1016/j.ijid.2022.05.029



Mot s nghién ctru lao tiém an tai Viét Nam

Nam xuat ban 2016 2018 2022

Dan s6 nghién ctpu 109 NVYT cdng tac tai bénh 1319 nguwoi dan = 15 tudi tai inh 794 NVYT céng tac tai BV
vién phdi va cac td chénglao  Ca Mau Bach Mai
TP Ha Noi

Phwong phap QuantiFERON-TB Gold In-Tube QuantiFERON-TB Gold In-Tube TST

chan doan lao tiém

an

Tilglaotlsman 37 G0/ 36.8% 44.1%

Tai liéu tham khao Thuong, P.H., Tam, D.B., Sakurada, S. et Marks GB, Nhung NV, Nguyen TA, et al. Int J Tran Thu Trang, Vii Van Giap, Chu Thi

- al. BMC Infect Dis 16, 580 (2016). Tuberc Lung Dis. 2018;22(3):246-251. Hanh (2021), Tap chi Y hoc Viét Nam, sb

https://doi.org/10.1186/s12879-016-1911-6 doi:10.5588/ijtld.17.0550 510(2), tr. 96-97



PE KHANG VOI NHIEM MYCOBACTERIUM TUBERCULOSIS?

/ /"w 'Il\ - 'Il
o 2 o o B . 2 h ®<_©
Resister @_ O

Pé khang nhiém lao: nhirng ngu i tiép xdc lao nhiéu va kéo dai, nhwng van
am tinh kéo dai cho xét nghiém TST/IGRA.

Index
case

Exposure

Degree of resistance

Jason et al, Nature Reviews Immunology volume 18, pages 575-589 (2018)
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Quan diém “co dién”

One person with untreated
smear-positive pulmonary

Phé clia nhiém lao )
Da dang phan (rng cua co thé doi véi nhiém lao

Active tuberculosis

9.2 million new cases
and 1.4 million deaths
per year

tuberculosis

Results in “infection” of
10-14 people per year
(TST*)

W
'
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i) i

Latent tuberculosis

Reactivation

Of the 10-14"infected”
people, 0.6-1.2 individuals
go on to develop active
tuberculosis

2 billion estimated
prevalence

Clinical active disease

Infection cleared?
Without detectable
T cell-mediated
adaptive response?

[ Infection contained
Uninfected? Cleared? Contained with localized immune
TST-and IGRA- TST-and IGRA- TST-and IGRA- response, not system-

isufficient infecting dose
Mucosal barriers
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Innate response/resistance
No adaptive immunity?
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Localized immune response,
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Latent tuberculosis
TST* and IGRA*

ically detectable

Subclinical active
disease

Bacterial persistence
and active immune
control (i.e., “true”
latent infection, likely
TST* or IGRA*

Infection cleared?
With development of
detectable T cell-
mediated adaptive
response (i.e., TST* or
IGRA*, but uninfected).

Uninfected

Anne O’Garra et al, Annu. Rev. Immunol. 2013. 31:475-527 (DOI: 10.1146/annurev-immunol-032712-095939)




Box 1| Proposed criteria to define the resister phenotype

Resisters (individuals who show resistance to Mycobacterium tuberculosis infection
despite long-term, intense exposure to the bacillus) are exemplified by the following

-D E characteristics:
K H A N G Extent of exposure to Mycobacterium tuberculosis
vl * Intensity: high bacillary burden of index case (for example, sputum-positive), closed
N H I E M environment (household, mine shafts and so on) and use of validated epidemiological
risk scoring'***

LAO * Duration: cumulative exposures (that is, health-care workers, miners, household
contacts or adults with community exposure in hyperendemic areas)

Result of diagnostic tests
RESIS TANCE * Negative result in both the purified protein derivative (PPD) skin reactivity test and

TO MTB the IFNy release assay (IGRA)
INFEC TION Durability of responses

* Multiple negative results for the PPD skin reactivity test and the IGRA in the first year
following exposure

» Additional longitudinal testing, when available and if exposures persist, to minimize
false negative test results and enrich for conversions after cumulative exposure

Jason et al, Nature Reviews Immunology volume 18, pages 575-589 (2018)



https://www.nature.com/nri

Table 1| Prevalence of the resister phenotype

Exposed population Length of follow-up  Cumulative
resister prevalence
(percentage)®
= Historical purified protein derivative studies .
| S TB resister phenotype:
Sailors sharing berthing >6 months 9/65 (13.8) s ; .
e compartment with an bé khang nhiém lao:
Q individual with active TB . X
A - o
KH N G Sailors with frequent 6-12 months 76/226 (33.7) chiem ‘O 34 /,? X ,
o contact with two individuals o CLPO’ng do t|ep XucC
with incident TB aboard ship A §
y _ * Thong khi
oung nursing students 3 years 0/1,453 L. X , .
working in heavy-burden TB o ThO’l g|an tlep XUC, tan
LAO hospitalin Norway ,(t ti X ,
Nursing students at 3 years 0/637 Su,a I,ep )E,UC
Philadelphia General e Yéu td mién dich gene
Hospital (USA) in 1935-1939 . L]
Nurses training at Boston 3 years 6/126 (4.8) Ccua nng’O’l tle? Xuc
City Hospital (USA) in . ¥ i -
RESISTANCE Gt Chiing vi khudn

TO MTB University of Minnesota 3 years 16/184 (8.7)

nursing classes graduating

INFECTION in 1932-1935 (before
removal of TB ward and
installation of infection
control)

Professional students of RNs: 3 years RNs:30/112(26.8)

Wisconsin General Hospital ) )
and Wisconsin State MDs: 4 years MDs: 50/283 (17.7)

Sanatoriumin 1934-1944 .
(RNs) an d1934-1943 (MDs) Jason et al, Nature Reviews Immunology volume 18, pages 575-589 (2018)
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Pé khang nhiém lao: lién quan dén gene va mién d

Type of study Gene/Locus Chromosomal region(s) Phenotype Population
Candidate gene ULK1 12q24 TST positivity Seattle
SLC6A3 5p15 Persistent TST- Uganda
IL10 1q32 TST positivity Ghana
Genome-wide linkage GTDC1,ZEB2 2q21-q24* Persistent TST- Uganda
5p13-q22*
TST1*€ 11p14* TST positivity (cross-sectional) South Africa
TST2* € 5p15* Reactivity (quantitative) South Africa
Genome-wide association IL9* 5q31* TST positivity and reactivity ~ Tanzania and Uganda
10q26.2 TST and IGRA positivity South Africa, France, Vietnam
ABHD6 3pl4 RSTR Uganda
THRB 3p24-p22

LINC01861 ZHX3, LPIN3, KIF6 5q33

FAF2 20q12
Catherine M. Stein, Genes Immun. . 2023 Apr 22;24(3):117-123

6p21

5q35

HLA-DRB1, DQB1, and DPB1% 6q21 RSTR Uganda




Tom tat

e Lao tiém an Khong triéu chirng — khong lay nhiém, nhwng c6
nguy co tién trién thanh bénh lao.

« Xét nghiém QuantiFERON: xét nghiém mau do phan trng mién
dich qua dinh lwgng ndng dé Interferon-y, khdng bi anh hwdng
bdi tiém BCG.

- Dé khang nhiém lao: ca nhan tiép xdc véi nguon 13y lao,
nhwng khdng bi nhiém (TST/IGRA am tinh kéo dai)

« Qua trinh nhiém lao — dé khang nhiém lao sau phoi nhiém Ia
moét phd phan &ng cua co thé - lién quan mlen dich va gene:.
quan trong cho tim hiéu co ché giup phat trién vaccine va chién
lwoc phong ngwa bénh.



