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CODC FACT SHEET

TB in the
United States, 2021°

Tuberculosis (TB) is preventable and curable but remains onc of the worlds keading infectious discase Killers. The United States has
one of the lowest TB discase case rates in the world, thanks to investments in domestic TB programs. Health departments and CDC
TB control efforts prevented as many as 300,000 people from developing TB discase and averted up to $14.5 billion in costs over a

20-year perwxd. However, preliminary CDC data suggests that the COVID- 19 pandemic has had & substantial effect on T8 disease.

CDC data show that reported TB disease diagnoses fell 20% in 2020 and remained 13% lower in 2021 than pre-pandemic levels.
These declines may be related to factors associated with the COVID-19 pandemic, including a true reduction in TB
incidence as well as missed or delayed TB disease diagnoses. For cxample, efforts to prevent COVID- 19 may also reduce TR,
Other factors include widespread disruptions to health care and simifarities tn symptoms between COVID- 19 and TB discase.

Health care and public health systems must be restored and strengthened to address TH disease in the wake of COVID- 19, We
must continue to ensure correct and timely diagnoses, focus on essential TB prevention and control activities. and expand services
equitably to address persistent disparities in TB. With better diagnostic tests, shorter treatments, and updated gusdelines 1o assist
healthcare providers, the nation has a greater opportunity than ever before to eliminate TB,

COVID-19 HAS LIKELY HAD A
SUBSTANTIAL EFFECT ON U.S. TB TRENDS

REFORTED TR CASES AMD TB RATES IN THE U.5., 1993-2021"

Th CASES TE RATES
000 COVID-17 PANDEMIC
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KECDC HPK -in-the-US-508.pdf
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Marais BJ et al. :The natural history of disease of childhood intra-thoracic tuberculosis: a critical review of the pre-chemotherapy literature.
Int J Tuberc Lung Dis 8;392-402:2004
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During TB infection, CD4" T cells are activated with antigen

presentation through MHC class [ and CDE™ T cells are also jjj%#%&ﬁ@f&ﬁ@*%*%b%ﬁb <

activated with antigen presentation through MHC class L

IFN-% in acquired immune responses is mainly produced by
Thl and Tel. Other T cell subsets, such as Thl7 or Treg
modulate immune responses against TB infection.

RHREZ. QFTHh\SHTTHABRFEZDENRE. . 2011 86 : 743-749KD5IH



IGRAL(F? €DIRE

*+

IFN-yE 4 B E SRS EUE ©)
; ESAT-6, CFP-10

/ W8 UTZIFN-y %
ELISAZ CTESRIE
A"“Eie"ng -+QuantiFERON (QFT)
Cell
s | IFN-yZiisat o 2 Efdke
ELISPOTARIC KD AT b~
-+ T-SPOT
APcpmmses APC presents Antigen to

antigen-specific T cell

Individuals exposed to disease/infection have specific T-cell ymphocytes in their blood that maintain an immunological
memory for the antigens (immunologically reactive molecules) of the priming disease/infection .

The addition of antigen to blood, collected from a primed individual ,results in the rapid re-stimulation of antigen-
specific effector T cells, resulting in the release of cytokines (e.g., IFNy).

Effector T cells are able to respond quickly when exposed to the priming antigen.

Thus , the production of IFNy in response to antigen exposure is a specific marker for cellular immune response
against that antigen (recall response). This IFNy response may be used to quantify the recall response.

QIAGEN#t7R—LR—T KUY https://www.qgiagen.com/us/resources/technologies/qft_technology-spotlightpages/#basis
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Mycobacterium tuberculosis-specific CD8* T cells are
functionally and phenotypically different between
latent infection and active disease

Virginie Rogor’, Selema Vigane', Jeska Massa-Stalder”, Fllta Jdnigd',

Cheryl L. Day”, Marthien Perreaw’, Catherine Losor Blancher”, Elisa

Petraccioli”, Willem Hanekom ', Defin Goletri', MerreAlesandre Bart
Laurest Nicod®, Ghoseppe Paaraivo' * aad Alexundre Harary’

Eur.J.lImmunol.2013.43:1568-1577
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CD8 T Cells Provide an Immunologic Signature
of Tuberculosis in Young Children

CIating Landionn™ ' Aelans Wpandeh ™, Sarab gelt® St Zabwange ', Tamd Mo

Marriet Mapangs g ra” Wephwen Badyepena’. Mogan N Joy Basebe’ ' Dea Mudwbes' ¢

Lawrs B, Commrdofpn Searbrah”, Chritine Scott”, Dender £ jobroon’. LaShaunds Malone.

PMlpe Muddo Mowhe®, W Meowy Boon Duvid M. Cowimote ", wnd Oubocah A Lssimchn' * for the
Fubwrindonhs Reaanih U
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Results

Compared with QFT-GIT, the sensitivity of QFT-Plus in patients with active TB
was 1.3% higher (95% confidence interval [CI], -0.3% to 2.9%); in 2 studies of
patients with very low probability of LTBI, the specificity was 0.9% lower (95%
CI, -2.4% to 0.6%). These differences were not statistically significant. The
agreement between QFT-Plus and QFT-GIT was high, with a pooled Cohen’s
kappa statistic of 0.83 (95% CI, 0.79 to 0.88). The reproducibility of OFT-GIT
and QFT-Plus was similarly poor. All participants in the studies to estimate
sensitivity were aged =15 years, and only 6 were people living with human
immunodeficiency virus. We found no studies to assess predictive ability.

EENERERERELIZQFT-PlusDREE (L.
SN BELGERIIRonghof-

QFT-PlusD A AN B SN S R Z HHIR

Conclusions

QFT-Plus has diagnostic performance that is very similar to that of QFT-GIT.
Further studies are needed to assess the sensitivity of QFT-Plus in
immunocompromised patients and younger children before concluding if this
new version offers advantages.

QFT-GITIZEEL T1.3% (95%Cl -0.3~2.9%)

BICHHEE. /NRICEITDREAFIFZLL
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QuantiFERON TB Gold Plus for the diagnosis of tuberculosis: a
systematic review and meta-analysis

=

Giovanni Sotgiu™"~, Laura Saderi*®, Elisa Petruccioli®, Stefano Aliberti®, Andrea Piana’,
Linda Petrone”, Delia Goletti®
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[ B

Results: We selected 15 EI‘IIIL']ES Studies were malnly observational and cross-sectional, performed in 8
countries. Sample size differed in the TB group (27 to 164) compared to LTBl group (29 to 1031). Pooled
sensitivity of QFT-Plus for active-TB was 094 (091 and 095 for TB1 and TB2, respectively), whereas
pooled specificity for healthy status was 0.96. Pooled sensitivity and specificity for LTBl was 0.91 and
0.95, respectively.

Conclusions: We show that QFT-Plus is more sensitive compared to QFT-GIT for detecting M. tuberculosis
infection, mainly due to TB2 responses.

FIZ.TB2MEMEN = &I2KY . QFT-PluslZQFT-GITIZEEL TRY S B B L2



E S
MRE U
QFT-PlusDZE

Pooled sensitivity 0.94
(95%CI 0.90-0.98)

QFT-Plus TB1DRE
0.91 (0.79-0.98)

Sensitivity of FT-Flus in paticnes withAcrive TH

-
oo 1 N8 T

shematla | 390%

Ledbmgmn 11 Sy

_. .99 . Loy

L i

_.U.'H L
i e

L LY L T

Sensitivity of QFT-Plus-TE] in patienis withAciive TB

Flowsy 3], 3018

Tkl | 307

Forsassd F_ 3H#&

—

4

am e i

i, oy

AL L

CR LT T

ANE . Tl
l";l (ELt]

Sensitivity of QFT-Plus-TH2 in patienis with Active TH

[

QFT-Plus TB2DEE
0.91 (0.88-0.99)

_- ampmy

-




QFT-Plus vs. T-SPOT, TST

MYCOBACTERIOLOGY AND

1 waca  Joumal of AEROBIC ACTINOMYCETES
&Y e, Ciinical Microbiology” x

R0

Comparing QuantiFERON-TB Gold Plus with Other Tests To
Diagnose Mycobacterium tuberculosis Infection

Thara K. Venkatappa,® Rose Punnoose,” Dolly J. Katz* Michael P. Higgins,© Niaz Banaei," Edward A. Graviss,”
Robert W. Belknap,© Christine S. Ho,* for the Tuberculosis Epidemiologic Studies Consortium

Movember 2019 Volume 57 lssue 11  200985-19 Jowrnal of Clinical Microbiclogy

negative/QFT-Plus positive. QFT-Plus had similar concordance as QFT-GIT with TST
(77% and 77%, respectively) and T-SPOT (92% and 91%, respectively). The study

TABLE 4 Comparing both QFT-GIT and QFT-Plus with TST and T-5POT
Test agreement (n/total [%])*

Category QFT test” TST T-SPOT

All QFT-GIT 393/508 (77) 445/482¢< (92)
QFT-Plus 391/506 (77) 437/480~7 (91)

Non-US. born QFT-GIT 328/436 (75) 378/410° (92)
QFT-Plus 328/434 (76) 372/408=4 (91)

US. born QFT-GIT 64/71 (90) 66/71 (93)
QFT-Plus 62/71 (87) 64,71 (90)
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Risk Assessment of Tuberculosis in Contacts by IFN-y Release Assays
A Tuberculosis Metwork European Trials Group Study

Joan-Piams Zolweger ", Gavanni SNP"'- Michas Block™, Simona Dore”, Neus Altet™>, Retsoca Blunschi®,
Batitias Bogyi’, Graham Boshambey”, Chistina Bothe®. Luigi Codecasa™. Patiza Costa' . Josa mm-'rmuez
Aaguol Cuarte"* ™. Ancireas Floa'™ , Isabelle Fresard"™®, jose-Mara Garcia-Garga'’, Delia Golet™®, Petm Hialrn "
Doris Helhaig™, Eveling Harﬂlrlgrt"'. Hilga Hivkes-Uiden™ | Linna Hom™, Karﬂym Kruczak™, bane |._.-|r.:.rm'-"
Ganevidus Pack™, Maidun Ragh™, Fele C. Ringahumses™’ . Asuncidn Seminario Aoz, van Solovie™,

Marin-Luga o Souzn-Galvico®, Ursuln 'Widmee™, Pater Witte™, and Cheistoph Lange™ ', inr the TENET®

Am J Respr Crit Care Med Val 191, i85 10, pp 1176=1184, May 15, 2015 What This Study Adds to the Field: Progression toward
tuberculosis is generally low in contacts of patients with

Conclusions: Tuberculosis rardy developed among contacts, and tuberculosis in Western Europe and poorly predicted by either
i . ffectively : . I i risk IGRA. The number needed to treat to prevent one case of
among IGRA-positive contacts. Although the negative predictive mcident tuberculosis with chemotherapy among IGRA-
value of IGRAs is high, the risk for the development of tuberculosis is | positive close contacts was 37 with the T-5POT.TB test and 38
poorly predicted by these assays. with the QuantiFERON-TE Gold In-Tube test, respectively.

Table 3. Development of Tuberculosis during Follow-up Depending on IGRA Test Result and Preventive Chemotherapy

Progression Person Incidence/100  Number Needed

Test Result n Prophylaxis TB Cases Rate (%) Time {yrl Patient-Years to Treat
OFT MNegative 2419 Mo 3 0.12 6.349.8 0.047 Bavy
Megativa 104 Yas o L1 326.4 a
Pasitiva 421 o 14 333 1.169.1 1.158 38
Fositive 481 Yes 3 0.62 1.296.5 0.231
TSPOT Megative Taz Mo 2 0.28 1.790.1 Q.12 361
Megative 58 Yas 0 0 316.1 0
Paositive 73 Mo 2 273 247.8 0.8or a7
Pasitiva 208 Yas o L1 B29.r a

Dafiniion of abbreviations: IGRA = IFM-y release assays; OFT = QuantiFERCHN-TE Gold In-Tubs; TB = tuberculosis: TSPOT = T-SPOT.TE.
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Interferon-gamma release assay levels and I_@
risk of progression to active tuberculosis: a

systematic review and dose-response meta-
I'EQI'ESEiﬂn analyﬁis Ledesma et al. BMC Infectious Diseases  (2021) 21:467

. https://doi.org/10.1186/512879-021-06141-4
Jorge R. Ledasma®, Jianing Ma', Peng Theng ', sennirer s, HOss™, 1NE0 VOS5 300 MIMWE M. RAyU™ @

Abstract

Background: Identifying and treating individuals with high risk of progression from latent tuberculosis infection to
active wuberculosis (TB) disease is critical for eliminating the disease, We aimed to conduct a systematic review and
meta-regression analysis to quaniify the dese-response relationship between interferon-gamma release assay (IGRA)
levels and the risk of progression to active TB.

Methods: We searched PubMed and Embase from 1 January 2001 to 10 May 2020 for longitudinal stedies that
reported the risk of progression from latent to active TB as a function of baseline IGRA values. We used a novel
Bayesian meta-regression method 1o pool effect sizes from included studies and generate a continuous dose-
response risk curve, Our modeling framework enabled us to incorporate random effects across studies, and include
data with different IGRA ranges across studies. The quality of included studies were assessed using the Newcastle-
Ortawa scale (NOS).

Results: We included 34 studies representing 581,956 person-years of follow-up with a total of 788 incident cases
of TB in the meta-regression analysis. Higher levels of interferon-gamma were associated with increased risk af
progression 1o active tuberculosis. In the dose-response curve, the risk increased sharply between interferon-gamma
levels 0 and 5 IU/m, after which the risk continued to increase moderately but at a slower pace until reaching
about 15 IW/ml where the risk levels off, Compared to 0 IU/mI, the relative risk of progression to active TB among
those with interferon-gamma levels of 035, 1, 5, 10, 15, and 20 IU/mi were: 1.64 (1.28-208), 290 (2.02-3.88), 1138
(6.64-1638), 19.00 (13.08-26.90), 21.82 (1465-3257), and 22.31 (15.43-33.00), respectively. The dose-response
relationship remains consistent when limiting the analysis to studies that scored highest in the NOS,

Conclusion: The current practice of dichotomizing IGRA test results simplifies the TB infection disease continuum.
Evaluating IGRA test results over a continuous scale could enable the identification of individuals at greatest risk of
progression to active TB.




INBZ R E UTZIGRA

HARF!!

—DHETIE, FLIZHAITOIEMmE 72

BCGOOUF AN BNREESNTEH D,

BCGEHEREHIT(IY RFEFERICED<
R FIHRHVEE L L)

IGRAZERT LT
BCGOUFARBDREZRITT (C
RG22 17D T &MY ElRE(C

BRS7?

SIS 2

o

~ [fHRRIEREEE D WSS IRAL R Z 5k & LT
EARIE®

[ B ATESI (CEE U CRERDEEDN R E
Bbh3/MBREfIZ=xi5kE LT

B AED] & BHRIC RIFRBREDRIFGFTE D 0H?

Ao ROEKRFEFRERHZERCIBWNHT I EN
TE3DN?




INBZ TR E UTZIGRA
 FEIRB R E UTERE

BT Infectous Diseases

IFERFRZIANRE(CHD (=HIVEHHIZRI)
/NEREBG IS FERA (CEA SIZIGRAD
Performance of interferon-y release assays W T — > REMRE U 1SR E LT

in the diagnosis of confirmed active Systematic Review
tUhechIDSLS " I‘mmulr'!m:{:-r"npetent f.hlldf'EﬁI"I: Auguste et al. BMC Infectious Diseases 2017;17:200
a new systematic review and meta-analysis

Sensitivity  (95% Cl) Specificity (95% ClI)
TST 0.88 (0.79-0.94) 0.86 (0.84-0.89)
......... QFT090(080096)095(094097)
T-SPOT 0.89 (0.80-0.94) 0.97 (0.94-0.98)
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TST QFT-GIT T-SPOT

E (FmEREA) 50% 75% 50%

BHERE (FBRERM) 73.4% (95%cCI 71.9-74.8) 90.1% (95%cI 89.1-91.1) 92.9% (95%cI 92.0-93.7)

BiEsh R 0.2 (95%Cl 0.1-0.8) 0.9 (95%Cl 0.3-2.5) 0.8 (95%Cl 0.2-2.9)
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SERIES “UPDATE ON TUBERCULOSIS"
Edited by C. Lange, M. Raviglione, W.W. Yew and G.B. Migliori
Number 2 in this Series

The risk of tuberculosis related to tumour
necrosis factor antagonist therapies: a
TBNET consensus statement

I. Salovic, M. Sester, J.J. Gomez-Reino, H.L. Rieder, 5. Ehblers, H.J. Milburn,

B. Kampmann, B. Hallmich, R, Groves, 5. Schreiber, R.S. Wallls, G. Sotglhs,

E.H. Schilvinck, D, Golettl, J.P. Zellweger, A. Diel, L. Carmona, F. Bartalesi, P. Ravn,
A. Bossink, A. Duarte, C. Erkens, J. Clark, G.B. Migliori and C. Lange

STEITRN sk of active tuberculosis in difeent stuclies in patients suffeing from rheumaic diseases treated with TNF antagonists
First author [ref.]  Country Type of study Adalimumab Etanercept Infliximab Comments
E1=25® IT>JLIL® L=ZU—R® .
Warus [12] LISA Cases voluntanly repored R — e e Efaniaroapt versius inllomalk
o US FDA : p=<0.0001
Beussano [105]  Canaca Seacnotaigepramacy | IR 29.3 for adalimumab
prescriplion database
Gouez-ReEmo [14] Spain Data from regisky p=ns, wite confidence inferval
TusacH [106] France Data from registry SIH 1 E fDr Etal"IE!'DEF}t SIR 29.3 for adalimumab
a 4 = SR 1.8 o Elanercepl
SIR 18.6 for infliximab. il
p-0.0001
Fomseca [107] Portugal Daa from registny 4 cazes/171 patents 1 case/333 palients B cases/456 patienis Exposure 15 not. provided

US FDi: US Food and Drsg Adminstration; IR incidence rale; AR adjusted rale: ralio; ns: nonsgnificant; SIR; standardised incidenca ratio.
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Guidelines for the Treatment of Latent Tuberculosis
Infection: Recommendations from the
Mational Tuberculosis Controllers Association

and CDC, 2020

2020

Pty 14, MO0

Summary

Comprebensive guidelines for trearment of latent tuberculpsis infection (LTBI) ameng persons living in the United States were
Last published in 2000 (American Thoracic Sociery. CDC rargeted ruberculin testing and trearment of latent tuberculosis
infection. Am | Respir Crit Care Med 2000;161:5221—47). Since then, several new regimens have been evaluated in clinical
trials. To update previous guidelines, the National Tuberculosis Controllers Association (NTUA) and CDC convened a committee to
conduct a systematic literature review and make new recormendations for the most effective and least toxic regimens for treatment
of LTRI among persons who live in the United States.

The systematic literature review included clinical trials of regimens to treat LTBI. Quality of evidence (high, maderate, low, or
very low) from clinical trial comparisons was appraised using the Grading of Recommendations Assessment, Development, and
Fvaluation (GRADE) critevia. In addition, a network meta-analysis evaluated regimens that had not been compared directly
in clinical mrials. The effectiveness outcome was tubercsdosis disease; the toxicity owtcome was bepatotoxicity Strong GRADE
recontmendations n:?m'mﬂr at least moderate evidence .ulf .ﬁﬂ‘r veness and that the desirable OO HERCES Mm'ﬂgi‘ma' the undesirable
consequences in the majority of patients. Conditional GRADE recommendations were made when determination of whether
desirable consequences outweighed undesirable consequences was uncertain (e.g., with low-quality evidence).

These updated 2020 LTBI treatment guidelines include the NTCA- and CDC-recommended treatment regimens that comprise
thwee preferved rifamycin-based regimens and two alternative monotherapy regimens with daily sowiazid Al recommended treatrment
reginens are intended for persons infected with Mycobacterium wberculosis shat is presumed to be susceprible to isoniazid or
rifampin. These updated guidelines do nor apply when evidence is available thar the infecting M. uberculosis stmain is resistant
to both oniazid and rifampin; recommendations for treating contacts exposed to multidrug-resistant tuberculosis were published
in 2019 (Nahid I, Mase SR. Migliori GB, et al. Treatment of drug-resistant muberculosis. An official ATS/CDC/ERS/IDSA
clinical pracrice guideline. Am ] Respir Crir Care Med 2009;200:¢93—<142). The three rifamycin-based preferred regimens
are 3 months of once-weekly isoniazid plus rifapentine, 4 months of daily rifampin, or 3 months of daily isoniazid plus rifampin.
Prescribing providers or pharmacisis whe are unfamiliar with rifampin and rifapentine might confuse the mwo drugs. They are
not interchangeable, and caution should be taken to ensure that patients receive the correct medication for the intended regimen.
Preference for these rifamycin-based regimens was made on the basis of effectiveness, safecy, and high treatment completion rates.
The twe alternative treatment regimens are daily isoniazid for 6 or 9 months; isoniazid monatherapy is efficacious but has ligher
taxicity risk and lower treatment com Pklfm rates than shorter rifam Ju'm-ba.mf FEGITRENRS.

T sumarrary, sbort-course (3- to 4-month) rifanycin-based treatment regimens ave preferred over longer-course (69 month) isoniazid
mamotherapy for treatment of LTBL These updated guidelines can be wsed by clinicians, public health officials, policymakers, health
care arganizations, and other state and local stakeholders whe might need w adapr them to fir individual dinical croemstances.
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D. Treatment options for LTBI

Isoniazid monotherapy for 6 months is recommended for treatment of LTBI in both adults and children
in countries with high and low TB incidence. (Strong recommendation, high-quality evidence. Existing
recormmendation)

Rifampicin plus isoniazid daily for 3 months should be offered as an alternative to 6 months of isoniazid
maonotherapy as preventive treatment for children and adolescents aged < 15 years in countries with a high
TB incidence. (Strong recommendation, low-guality evidence. New recommendation)

Rifapentine and isoniazid weekly for 3 months may be offered as an alternative to & months of isoniazid

monotherapy as preventive treatment for both adults and children in countries with a high TB incidence.
(Conditional recommendation, moderate-quality evidence. New recommendation)

The following options are recommended for treatment of LTBI in countries with a low TB incidence as
alternatives to & months of isoniazid monotherapy: 9 months of isoniazid, or a 3-month regimen of weekly
rifapentine plus isoniazid, or 3-4 months of isoniazid plus rifampicin, or 3-4 months of rifampicin alone.
{Strong recommendation, moderate-high-quality evidence. Existing recommendation)

In settings with high TB incidence and transmission, adults and adolescents living with HIV who have an
unknown or a positive TST and are unlikely to have active TB disease should receive at least 36 months of
IPT, regardless of whether they are receiving ART. IPT should also be given irrespective of the degree of

immunosuppression, history of previous TB treatment and pregnancy. (Conditional recommendation, low-
guality evidence. Existing recommendation).
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