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BIRIoles[=l how HIV impacts TB outcomes
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BIX{eige]=B how malnutrition impacts TB outcomes
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Global estimates of tuberculosis episodes In
2022 attributable to selected risk factors

Risk factor Risk ratio Number of Attributable TB episodes
(uncertainty interval) people with the (millions, uncertainty

risk factor interval)

(millions)
Alcohol use 3.3 (2.1t0 5.2) 297 0.73 (0.52 to 0.99)
disorders
Diabetes 1.5 (1.31t0 1.8) 509 0.37 (0.27 to 0.48)
HIV infection 14 (12 to 16) 39 0.89 (0.73t0 1.1)
Smoking 1.6 (1.2to0 2.1) 998 0.70 (0.50 to 0.95)

Undernourishment 3.2 (3.1 to 3.3) 711 2.2 (2.0 to 2.4)

Mayo Clinic Center for Tuberculosis



Impact of Comorbidities on TB Natural
History and Outcomes

Physical toll — Mental toll Physiological/mechanistic

Pharmacologic

* Pill burden

Diagnostic challenges and - Adverse drug reaction Treatment monitoring

uncertainty + Drug-drug interactions
» Absorption

challenges and uncertainty
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Impact of HIV on TB Outcomes
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Trend In tuberculosis treatment success rates by
HIV status

Completed Cured Died Failure Lostto P-
n(%) n(%) n(%) n(%) follow-up value
n(%)
HIV status
Negative 1058(479) 390(17.7) 528(23.9) 31(14) 201(9.1)
Positive 326(46.6) 49(70) 269(38.5) 5(0.7) 50(7.2) <0.001

HIV negative status was associated with 22.0% higher proportion of successful treatment outcome
compared with being HIV positive

Puplampu P, Kyeremateng |, Asafu-Adjaye O, et al. Evaluation of treatment outcomes among adult patients diagnosed with tuberculosis in Ghana: A 10-
year retrospective review. |JID Reg. 2023;10:9-14. Published 2023 Nov 10. doi:10.1016/j.ijregi.2023.11.004
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Cumulative
hazard of
deaths stratified
by type of TB
diagnosis with
HIV status

Mayo Clinic Center for Tuberculosis

(o)

e HIV +ve & clinical TB

T (.20 —HIV-ve & clinical TB
© — HIV +ve & bacteriological TB
N — —HIV -ve & Bacteriological TB
T 0.15-
[}
= 0.104
—
O
> 0.05-
g ________
O 0.00-
| I 1 1 1 1 |
0O 30 60 90 120 150 180
Number at risk
HIV -ve & Clinical4161 3909 3750 3613 3465 3334 2545
HIV +ve & clinical2228 2062 1953 1853 1758 1677 1273
HIV -ve & bacteriological 4764 4619 4467 4338 4182 4073 3220
HIV +ve & bacteriological 1563 1463 1382 1325 1272 1222 976

Abdullahi, O., Moses, N., Sanga, D. et al. The effect of empirical and laboratory-
confirmed tuberculosis on treatment outcomes. Sci Rep 11, 14854 (2021).
https://doi.org/10.1038/s41598-021-94153-0



Impact of Diabetes on TB Outcomes



Risk of
fallure/death for
TB patients with
DM compared
with TB patients
without DM

Mayo Clinic Center for Tuberculosis

Study

Country

Ambrosetti, 1995 Report [28] Italy

Ambrosetti, 1996 Report [29] Italy

Ambrosetti, 1997 Report [30] Italy

Centis, 1998 Report [35]
Centis, 1999 Report [36]
Mboussa, 2003 [47]
Ponce-de-Leon, 2004 [3]
Anunnatsiri, 2005 [31]
Singla, 2006 [50]
Alisjahbana, 2007 [11]
Chiang, 2009 [37]
Wang, 2009 [56)

Summary

Italy

Italy
Congo
Mexico
Thailand
Saudi
Arabia
Indonesia

Taiwan

Taiwan

Heterogeneity I-squared = 19% (0, 58)
Weights are from random effects analysis

Population
with DM
Failure and
Deaths/
Total

3/32 (9%)
5/50 (10%)
2/40 (5%)
5/41 (12%)
2/40 (5%)
13/32 (41%)
420172 (24%)
4/38 (11%)
11187 (<1%)
8/94 (9%)
60/241 (25%)

13/74 (18%)

Population
without DM
Failure and
Deaths/
Total

33/737 (4%)
20/773 (3%)
45/667 (7%)
61/1059 (6%)
28/852 (3%)
13/100 (13%)
67/409 (16%)

11/188 (6%)

<

L ]

*

i i sl el v il il

7/505 (1%)
32/540 (6%)
161/886 (18%)

111143 (8%)

QW“;}

RR (95% CI)

2.09 (0.68, 6.47)
3.87 (151,9.87)
0.74 (0.19, 2.95)
2.12 (0.90, 4.99)
1.52 (0.38, 6.16)
3.13 (162, 6.03)
1.49 (1.06, 2.10)
1.80 (0.60, 5.35)
0.39 (0.05, 3.11)
1.44 (0.68, 3.02)
1.37 (1.06, 1.78)
2.28 (1.08, 4.85)

1.69 (1.36, 2.12)

i (T

Baker, M.A., Harries, A.D., Jeon, C.Y. et al. The impact of diabetes on tuberculosis treatment outcomes: A systematic

review. BMC Med 9, 81 (2011). https://doi.org/10.1186/1741-7015-9-81




Risk of TB
relapse for TB
patients with DM
compared with
TB patients
without DM

Mayo Clinic Center for Tuberculosis

Study Country

Wada, 2000 [54] Japan

Mboussa, 2003 [47] Congo

Singla, 2006 [50] Saudi

Arabia

Maalej, 2009 [46]  Tunisia

Zhang, 2009 [57] China

Summary

Population
with DM

Relapse/
Total

7/61 (11%)

6/17 (35%)

2/130 (2%)

4/55 (7%)

33/165 (20%)

Heterogeneity I-squared = 0% (0, 79)

Weights are from random effects analysis

Population
without DM
Relapse/
Total

4/284 (1%)

977 (12%)

3/367 (1%)

1/82 (1%)

9/170 (5%)

RR (95% CI)

® 8.15 (2.46, 26.97)

1
—_— 3.02 (1.24, 7.35)

1.88 (0.32, 11.14)

. 5.96 (0.68, 51.95)

. 3.78 (1.87, 7.65)

<> 3.89 (2.43, 6.23)
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Baker, M.A., Harries, A.D., Jeon, C.Y. et al. The impact of diabetes on tuberculosis treatment outcomes: A systematic review. BMC

Med 9, 81 (2011). https://doi.org/10.1186/1741-7015-9-81




Adjusted odds of
death for TB
patients with DM
compared with
TB patients
without DM.

Mayo Clinic Center for Tuberculosis

Population ~ Population

with DM without DM
Study Country  Deaths/ Deaths/

Total Total
Fielder, 2002 [38] USA 13/22 (59%) 29/152 (19%)
Oursler, 2002 [48] USA 8/18 (44%) 14/108 (13%)
Dooley, 2009 [12] USA 6/42 (14%) 20/255 (8%)
Wang, 2009 [56] Taiwan13/74 (18%) 11/143 (8%)

Summary

Heterogeneity I-squared = 0% (0, 85)

Weights are from random effects analysis

OR (95% ClI)

3.80 (1.42,10.16)

1

:

— 6.70 (1.57, 28.52)
— 6.50 (1.11, 38.20)
1

5.20 (1.77, 15.25)

<> 4.95 (2.69, 9.10)
1
1
t

Baker, M.A., Harries, A.D., Jeon, C.Y. et al. The impact of diabetes on tuberculosis treatment outcomes: A systematic review. BMC

Med 9, 81 (2011). https://doi.org/10.1186/1741-7015-9-81
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Rehman AU, Khattak M, Mushtaq U, et al. The impact of diabetes mellitus on the emergence of multi-drug-resistant
tuberculosis and treatment failure in TB-diabetes comorbid patients: a systematic review and meta-analysis. Front Public
Health. 2023;11:1244450.
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Impact of Malnutrition on TB
Outcomes



Malnutrition: Definition

Broadly defined by WHO as deficiencies or excesses in nutrient intake,

an imbalance of essential nutrients or impaired nutrient utilization.

A spectrum of nutrition-related states from undernutrition to overweight and
obesity.

In practice, malnutrition is often used as a synonym for

undernutrition in both academic literature and clinical discourse.




Malnutrition and Tuberculosis
Key Facts

Malnutrition is the leading attributable risk factor for tuberculosis
(TB) infection.

The risk of acquiring TB increases by 13.8% for each unit
decrease in body mass index (BMI).

Malnutrition is also a risk factor for conversion from latent TB to
active disease.

Malnourished TB patients experience poorer treatment
outcomes.

Malnourished patients are twice as likely to die from TB
compared with non-malnourished patients.

Tuberculosis and malnutrition. World Health Organization 2024

Mayo Clinic Center for Tuberculosis



Relationship between malnutrition,
Infection and Immunity

Impaired cell-mediated immunity Increased risk of infection

Immunity | Infection |

N

Immune parameters affected by
malnutrition

P Thymus size ¥

Effector T cells

Bells v

Th2 cytokines ()

Th1 cytokines v
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A

Inadequate dietary Disease 1
intake
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Insufficient
health
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Relationship between malnutrition,
and Tuberculosis

Bi-Directional Relationshi

Bhootra, Y.M., Babu, S. (2018). Malnutrition in Tuberculosis.
In: Preedy, V., Patel, V. (eds) Handbook of Famine,
Starvation, and Nutrient Deprivation. Springer, Cham.
https://doi.org/10.1007/978-3-319-40007-5_97-1
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Tuberculosis Mortality in Amsterdam

70

50

Tuberculosis mortality (per 100,000)

40

1939 1940 1941 1942 1943 1944 1945 1946 1947

DANIELS M. Tuberculosis in Europe during and after the
second world war. Br Med J. 1949;2(4636):1065-1072.
doi:10.1136/bmj.2.4636.1065

Mayo Clinic Center for Tuberculosis
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TB incidence/100k/year
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Loénnroth, Knut, et al. "A consistent log-linear relationship between tuberculosis incidence and body mass
index." International journal of epidemiology 39.1 (2010): 149-155.
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Study with 95% CI Country ROB1 ROB2 ROB3 ROB4 ROB5 ROB6
A: <10 years L
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Chen 2022 L 1.26[0.52, 3.06] China ® © ¢ o
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Leung 2007 i 2.06[1.46, 2.91] China ® O ¢ )
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' Worodria 2011 = 5.85[1.24, 27.53] Uganda e
Gatechompol 2022 ———®@—— 8.21[2.48, 27.73] Thailand ® @ o
Heterogeneity: T2 = 0.06, 12 = 71.55%, H? = 3.52 —— 2.02[1.74, 2.34]
Test of 6, = 6 Q(21) = 70.50, p = 0.00
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Cegielski 2012 ——— 12.43[5.74, 26.91] USA o @ )
Heterogeneity: 12 = 0.00, I? = %, H* =. —ll— 12.43 [5.74, 26.91]
Testof 8, = 6: Q(0) =-0.00, p = .
Testof 8 =0:z =6.39, p=0.00
Overall —— 2.23[1.83, 2.72]
Franco JVA, et al. Undernutrition as a risk factor for Heterogeneity: T2 = 0.14, I = 86.16%, H? = 7.22
tuberculosis disease. Cochrane Database of Systematic Test of B, = 6: Q(22) = 90.92, p = 0.00 | _
Reviews 2024, Issue 6. Art. No.: CD015890. DOI: Testof 8= 0: 2 =7.91, p = 0.00 reduced risk | increased risk
10.1002/14651858.CD015890.pub2. )
Test of group differences: Q,(1) = 20.51, p = 0.00

Random-effects REML model
Sorted by: _meta_es
95% prediction intervals
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Subgroup analysis by HIV
status for the risk of
Incident TB disease due to
undernutrition.

Franco JVA, et al. Undernutrition as a risk factor for tuberculosis

disease. Cochrane Database of Systematic Reviews 2024, Issue 6.

Art. No.: CD015890. DOI: 10.1002/14651858.CD015890.pub?2.

Mayo Clinic Center for Tuberculosis

HR Weight

Study with 95% CI (%)
Living with HIV Jr
Hanrahan 2010 1.20[0.81, 1.78] 5.56
Li 2013 il 1.30[0.92, 1.84] 5.85
Choun 2013 - 160[1.13, 2.26] 585
Alemu 2020 ‘.‘ 1.91[1.44, 253] 6.22
Batista 2013 —— 2.25[1.38, 3.67] 497
Ganesan 2023 —— 2.28[1.27, 4.10] 4.39
Getu 2022 —i— 2.42[1.30, 4.51] 418
Ahmed 2018 —— 2.53[1.27, 5.04] 3.83
Moore 2007 —il— 2.80[1.59, 4.83] 4.52
Tiruneh 2019 —— 3.13[1.77, 5.53] 4.49
Maro 2010 — 3.72[1.16, 11.96] 2.05
Beshir 2019 —— 5.19[1.89, 14.23] 2.51
Worodria 2011 = 5.85[1.24, 27.53] 1.34
Gatechompol 2022 —@——— 8.21[243, 27.73] 194
Heterogeneity: 12 = 0.10, |2 = 59.16%, H? = 2.45 < 221[1.75, 2.78]
Test of 8, = B: Q(13) = 30.27, p = 0.00
Testof 8 =0:z =6.68, p=0.00
Not living with HIV
Chen 2022 —— 1.26[0.52, 3.068] 2.94
Kim 2018 . 1.36[1.15, 1.60] 6.78
Aibana 2016 — 142[0.74, 2.73] 4.01
Baker 2012 — 1.60[0.55, 4.68] 2.31
Leung 2007 - 206[146, 291 586
Park 2022 . 2.21[1.98, 2.46] 6.96
Yoo 2021 [ | 2.36[2.17, 2.57] 7.02
Gedfew 2020 —— 2.94[1.23, 7.03] 3.00
Cegielski 2012 —M——12.43[5.74, 26.91] 3.43
Heterogeneity: T2 = 0.29, |2 = 96.03%, H? = 25.19 < 2.21[1.48, 3.31]
Test of 8, = B;: Q(8) = 58.48, p = 0.00
Testof8=0:z=3.89, p=0.00
Overall & 223[1.83, 2.72]
Heterogeneity: 12=0.14, 12 = 86.16%, H? = 7.22
Test of 8, = B: Q(22) = 90.92, p = 0.00 L )

reduced risk | increased risk
Testof 8 =0:z=7.91, p=0.00
Test of group differences: Q,(1) = 0.00, p = 0.99 . . r ‘

Random-effects REML model
Sorted by: _meta_es




Nutritional Interventions and TB Outcomes

=4 Increased calorie and protein intake can improve recovery
from TB recovery

aa  Nutritional support for TB patients was shown to increase
treatment compliance.

Tuberculosis and malnutrition. World Health Organization 2024

Mayo Clinic Center for Tuberculosis



Nutritional Assessment

Taking a nutrition-oriented history and examination

Anthropometric assessment such as BMI

Dietary assessment

Laboratory assessment, e.g. alboumin, micronutrients
(e.g., vitamin D, zinc)

Tuberculosis and malnutrition. World Health Organization 2024

Mayo Clinic Center for Tuberculosis



Initial Assessment

mmw  COMprehensive Nutritional History

 Dietary intake,
* Weight history
» Potential barriers to adequate nutrition

Physical Examination: Identify signs of malnutrition

* Muscle wasting
« Edema

Mayo Clinic Center for Tuberculosis



Impact of Smoking on TB Outcomes



The impact of cigarette smoking on tuberculosis

* Increased risk of TB infection and active TB disease
« Delay in TB diagnosis

* Increased duration of culture positivity, higher bacillary loads, prolonged smear and
culture positivity

* Increased progression of primary tuberculosis

* Increased severity of TB, more extensive pulmonary disease, more lung cavitation,
greater need for hospitalization, and more prolonged hospitalization.

- TB treatment failure, recurrence of disease after successful treatment with anti-TB
drugs, Treatment interruption, a negative effect on treatment completion, treatment
default, treatment loss to follow-up

* Higher mortality
* Increased costs for the patient and the healthcare system.

Mayo Clinic Center for Tuberculosis



Innate immunity Adaptive immunity

Mucociliary cells p : T-cells
} rate of clearance } i} IFN*, TNF*, CD4*, CD8*
{ ciliary length + CD4*/CD8* ratio
| differentiation 4 Thl polarisation
4+ dysfunction + Th17 polarisation
v + apoptosis
[ mtb infiltration of lung airways | i prollfere.!tlon . .
+ Ag-mediated signalling
+ Treg activation

Lymph n_o:de

...................

: T Impaired Mtb control, increased bacterial burden
i and lung tissue injury

4 IL-10, IL-4
| antigen uptake

{ antigen presentation
4 MHCII, CD80, CD86 — |impaired initiation of T-cell response to Mtb|

Alveolar macrophages
+ phagocytosis influx
{ migration
{ CD11a,CD54,CD71, CD31, CD91, CD44

Airway epithelial cells
4 necrosis 4 IFNy, TNF, IL-18, IL-10, IL-6, IL-8, RANTES, CCL2, CXCL9, CXCL10
| apoptosis + M2 phenotype switching

{ autophagy
{ mitochondrial respiration
t oxidative stress

Impaired production of inflammatory cytokines, type 1 IFNs,”
antimicrobial peptides and NO for early control of Mtb

; t death
Pulmonary surfactant : v
4 mucus [ Mtb survival and spread, lung tissue injury |
| surfactant phospholipids .
} Sp-A, Sp-D Neutrophils

t influx

+ bacterial activity
t degradation

4 phagocytosis

4 INOS, TNF,NET —» | Mtb survival and spread, lung tissue injury |

[ Mtb retention and erosion of AM control |

The effects of cigarette smoke exposure on innate and adaptive immunity that may
influence the control of Mycobacterium tuberculosis infection.

Mayo Clinic Center for Tuberculosis



Mechanisms by which cigarette smoke and its nicotine constituent suppress
alveolar macrophage anti-mycobacterial activity.

Impaired Alveolar Macrophage

Function

Antimicrobial activity

Antimicrobial activity

Phagocytosis

Phagocytosis

Antimicrobial activity

Mayo Clinic Center for Tuberculosis

Type of Study Mechanism

Attenuation of
autophagolysosome formation
due to failure of recruitment
autophagy adaptors
Failure of glycolytic
reprogramming associated with
decreased expression of genes
encoding GLUT-1 as well as
glycolysis-mediated activation of
the
NLRP3 inflammasome-IL-13-
maturation and release pathway

Alveolar macrophages isolated
from the lungs of smokers
exposed to cigarette smoke
extract in vitro

Isolated lung macrophages from
smokers exposed to M.
tuberculosis in vitro

In vitro exposure of a
macrophage cell line to cigarette
smoke extract

In vitro study using blood
monocytes isolated from patients
with long-term cigarette
smoking-related active
tuberculosis

In vitro study involving smoke-
exposed murine macrophages
and macrophage cell lines
depleted of NAChR or exposed
to pure nicotine

Decreased expression of the
PAMPs, TLR2 and MARCO

Upregulated expression of the
regulatory miRNA, mi-R-196b-
5p, resulting in activation of
suppressive STAT3

Nicotine-mediated defective
autophagosome formation due to
inhibition of NFkB and activation

of Tregs

Feldman C, et al. Cigarette Smoking as
a Risk Factor for Tuberculosis in Adults:
Epidemiology and Aspects of Disease
Pathogenesis. Pathogens. 2024;
13(2):151.
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Effects of cigarette smoke exposure on MTB
bacterial burden and T cell response

Feng Y, et al. Exposure to cigarette smoke inhibits the pulmonary T-cell response to influenza virus and

Mayo Clinic Center for Tuberculosis

Mycobacterium tuberculosis. Infect Immun. 2011;79(1):229-237. doi:10.1128/1A1.00709-10



Pooled effect estimate of current smokers and unfavorable
treatment outcomes

Author, year OR (95% ClI) Measure
Gegia 2015 w—-— 1.67 (0.99, 2.83) Risk Ratio
Dolma 2011 —r-«— 1.45(1.01,2.08) Odds Ratio
Lucenko 2014 ":— 1.20 (0.90, 1.50) Risk Ratio
Mnisi 2013 e 1.56 (1.29, 2.05) Odds Ratio
Salami 2003 -s— 1.61 (1.31,1.98) Odds Ratio
Solliman 2012 —5—0— 1.59 (1.02, 2.48) Odds Ratio
Liew 2015 | 1.15(1.03, 1.28) Odds Ratio
Przybylski 2014 + 1.01(0.73, 1.41)  Odds Ratio
Overall (I-squared = 48.2%, p = 0.060) o 1.23 (1.14, 1.33)

I : | I

02 1 2 5

Wang EY, et al. The impact of smoking on tuberculosis treatment outcomes: a meta-analysis. Int J Tuberc Lung Dis.
Mayo Clinic Center for Tuberculosis 2020;24(2):170-175. doi:10.5588/ijtld.19.0002



Cumulative hazards for tuberculosis relapse by smoking status

0.06-

—— Current smokers
- --- Ex-smokers
0099 oennnnes Never-smokers

0.04+

0.03-

Cumulative hazard

0.02-

0.014

0.00+

0 1000 2000 3000 4000 5000
Follow-up time days

Mayo Clinic Center for Tuberculosis Leung CC, et al. European Respiratory Journal 2015 45(3): 738-745; DOI: https://doi.org/10.1183/09031936.00114214



Impact of Alcohol Use on TB
Outcomes



Estimated tuberculosis incidence rates per 100 000 people
attributable to alcohol consumption by countries in 2014

Cases per 100000 people

>56.0

>35.7 to 56.0
>24.9 to 35.7
>9.0 to 24.9
3.2t09.0
<3.2

- No data [not estimated)
Not applicable

Imtiaz S, et al. Alcohol consumption as a risk factor for tuberculosis: meta-analyses and burden of disease. European Respiratory
Journal 2017 50(1): 1700216; DOI: https://doi.org/10.1183/13993003.00216-2017



Estimated tuberculosis mortality rates per 100 000 people
attributable to alcohol consumption by countries in 2014

Deaths per 100000 people

>7.5
>4.0to 7.5
>2.4t0 4.0
>0.7to 2.4
0.2t0 0.7
<0.2

- No data [not estimated)
Not applicable

Imtiaz S, et al. Alcohol consumption as a risk factor for tuberculosis: meta-analyses and burden of disease. European Respiratory
Journal 2017 50(1): 1700216; DOI: https://doi.org/10.1183/13993003.00216-2017



Increased Worse treatment

transmission outcomes
* 1 Clustered TB spread * 1 Death
=\ %2- * 1 Sputum AFB positivity * 1 Treatment failure
‘@ « 1 Mtb bacterial load * 1 Time to culture
conversion

* 1 Disease relapse

AUD a»
+
B
Increased risk of Increased disease -\
: : i @)
Mitb infection severity
» 1 Active TB » 1 Cavitary disease
/ . $ Latent B » 1 Area of affected lung
= « 1 TB risk with 1 alcohol * 1 Mtb bacterial load
a III Ui ! - 1 MDR-TB
EtOH

Wigger GW, et al. The Impact of Alcohol Use Disorder on Tuberculosis: A Review of the Epidemiology and Potential Immunologic Mechanisms. Front Immunol. 2022;13:864817.
doi:10.3389/fimmu.2022.864817




Surfactant:

Alcohol

* Decreased synthesis

Mtb

* Decreased immune
recognition

seiess

o | o/]

Mucociliary Function:

Alcohol

* Desensitized cilia

* Immobile cilia

Mtb

» Facilitated transmission
to lower airways

Alveolar Space in AUD + Mtb

Alveolar epithelium:

Alcohol

» Compromised barrier
function

Mtb

» Facilitated migration
into lung interstitium

Mtb-infected
alveolar
macrophage

Oxidative Stress:

Alcohol

* Depleted antioxidant
defenses

* Increased ROS generation

Mtb

» Improved proliferation

* Impaired host response

Alveolar Macrophage:

Alcohol

Mtb

Impaired maturation
Impaired phagocytosis
Impaired cytokine release

Diminished host response

Wigger GW, et al. The Impact of Alcohol Use Disorder on Tuberculosis: A Review of the Epidemiology and Potential Immunologic Mechanisms. Front Immunol. 2022;13:864817.

doi:10.3389/fimmu.2022.864817




Wigger GW, et al. The Impact of Alcohol Use Disorder on Tuberculosis: A Review of the Epidemiology and Potential Immunologic Mechanisms. Front Immunol. 2022;13:864817.
doi:10.3389/fimmu.2022.864817
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A Alcohelgroup rean-alcahol growp

Buthor, year Event Tatal Event Tatal OR [85% CI]

D5-TB
Ambrosed, 15994 T 24 107 542 — 206 [0.83, 5.09)
Ambrosedl, 19998 T 33 108 05 —— 149 [0.63, 3.57]
Ambrosafti, 1988C 5 a8 9 750 —— 1.0 [0.42, 2.88]
Bhagat, 2010 17 42 T 55 | | 466 [1.71,12.73]
Burmburidi, 2006° - 762 - 18203 =~ 3.20 [2.80, 3.70]
Centia, 2000 10 35 130 B33 | 2.00 [0.494, 4.25]
Ceanitis, 2002 2 19 104 TH4 ; | 0.75 [0.47, 3.28]
Chiang, 2012 36 a5 74 214 F—— 1.3 [0.79, 2.18)
D AJbuguergue, 2007 - - - - f—a—y 179 [1.21, 2.66)
Diwl, 2003 61 127 41 3 —— 7.50 [4.91, 12.69]
Ismail, 2013 29 54 21 113 —_ 5,08 [2.49, 10.39)
Jain, 2016 10 52 21 189 [ E— 1.90 [0.83, 4.25]
Him, 2007 116 182 a0 166 — 148 [0.97, 2.28)
Kitlikraisak, 2009 45 386 16 168 —— 1.25 [0.60, 2.29)
Lillebaek, 1959 14 45 45 227 e 1.67 [0.82, 3.38]
Lin, 2015 29 122 G138 2200 P 08D [0.52, 1.22]
Magea, 2015 16 45 10 az ———y 3,60 [1.47, 8.79]
PFimchan, 2012 2 55 101 340 i 146 [0.81, 2.84]
Przybyylski, 2014* - 534 - 1491 [— 1.74 [1.20, 2.36]
Ramachandran, 2017 171 742 93 1170 [ AT [2.64, 4.55]
Santha, 2002 55 146 a7 435 ——i 242 [1.61, 3.64]
Siermnion-Szczesniak, 20124 ar 73 45 232 e | 427 [2.43, 7.50]
Siermion-Szczesniak, 20128 24 61 56 200 f—— 1.67 [0.92, 3.04]
Tabarsi, 2012 18 53 23 58 —_— 0.78 [0.36, 1.70]
Volkmann, 2014 2669 27145 12488 155807 [ ] 1.20 [1.15, 1.26]

Random-effects model (P < 0.001; £= 93%) - 1.89 [1.57, 2.51]

MDR-TB
Aibana, 2017 56 &7 227 281 ———y 1.21 [0.59, 2.47]
Cow, 2007 10 20 23 67 | e S | 1.81 [0.70, 5.26]
D= Albuguergues, 2001 42 151 19 135 P 235 [1.29, 4.29]
Gadallah, 2016 1M 21 59 207 | | 276 [1.11, 6.84]
Gegia, 2012 51 o 128 286 —— 1,46 [0.92, 2.34]
Gegia, 2015 20 104 29 175 —— 1.20 [0.64, 2.25]
Jdain, 2014 22 27 50 103 P 4,66 [1.64, 13.26]
Jdeang, 2015 8 33 59 ana | 0.92 [0.36, 2.34]
Kendall. 2013 74 131 29 78 [ 2.18[1.23, 3.80]
Kuksa, 2014 a8 =73 27 GB S 1.95 [0.98, 3.90]
Kurtxabova, 2012 207 489 121 478 —— 217 [1.85, 2.85]
Leimane, 2010 122 479 Az 402 — 1.67 [1.33, 263
Magee, 2014 57 8 451 967 ——y 2,25 [1.41, 3.58]
Miller, 2012 126 263 34 154 —_— 3.50 [2.22, 5.81]
Oliveira, 2013 22 &1 A3 196 f—ia——i 1.18 [0.85, 2.18]
Prajapati, 2017 19 0 G a6 ' =  B.7[1.12, 69.59]
Scuffell, 2007 8 B H M I | 0.97 [0.17, 5.58]
Velasguez, 2016 Ge 122 481 1424 2.31[1.59, 335

Random-effects model (P < 0.001; F = 32%) 200 [1.73, 2.32)

* Counts unavailable




Meta-analysis results for poor treatment outcomes

Studies Summary effect
Treatment outcome n estimate 95% Cl
Poor outcome A* 25 1.99 1.57-2.51
Poor outcome BT 12 2.55 1.77-3.66
Death 22 1.58 1.24-2.00
Treatment failure 13 3.12 1.83-5.33
LTFU 29 2.25 1.74-2.91

B) Meta-analysis results for poor treatment outcomes, studies on mu

Studies Summary effect
Treatment outcome n estimate 95% (|
Poor outcome A* 18 2.00 1.73-2.32
Poor outcome BT 10 1.47 1.06-2.05
Death 6 1.38 1.04-1.83
Treatment failure 4 1.54 1.09-2.17
LTFU 15 1.87 1.56-2.24

Ragan EJ, et al. The Impact of Alcohol Use on Tuberculosis Treatment Outcomes: A Systematic Review and Meta-Analysis. Int J Tuberc Lung Dis (2020) 24(1):73-82.
doi: 10.5588/ijtld.19.0080



Tuberculosis and Comorbidities

@ Several medical conditions are risk factors for TB and for poor TB treatment results.

o |dentifying these conditions in people diagnosed with TB and providing the appropriate
@&  interventions will improve the outcomes of both these conditions and TB

ﬂ Many of these conditions are highly prevalent in the general population.

Reducing the prevalence of these conditions can help prevent TB.

Mayo Clinic Center for Tuberculosis



Thank you

Mayo Clinic Center for Tuberculosis
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