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Nomenclature
Genomic Medicine : allow clinicians and biomedical 
researchers to better understand the genetic bases of
drug response and disease

Personalized Medicine : a medical procedure that separates patients into
different groups - with medical decisions, practices, interventions and/or
products being tailored to the individual patient based on their predicted 
response or risk of disease

Precision Medicine : a medical model that proposes the customization of 
healthcare, with medical decisions, practices, or products being tailored to 
the individual patient



Precision Medicine vs. Personalized Medicine

○ Tailoring of treatment to the characteristics of each patient

○ Classifying individuals into subpopulations that differ in
– susceptibility to a particular disease
– biology or prognosis of those diseases they may develop
– response to a specific treatment. 

○ Personalized Medicine is sometimes misinterpreted as 
implying that unique treatments can be designed for each 
individual.





Host-directed Therapy : act via a host-mediated responses to 
pathogens to make the environment less favorable for the pathogen

Front Immunol 2017;8:688.
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Lessons of History
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Anti-inflammatory effect
○ Activate AMPK  from glycolysis to oxidative phosphorylation

Bacterial killing
○ Promote phagocytosis, phago-lysosome fusion and autophagy
○ Differentiation of memory CD8 T cells
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Induce mROS



Singhal A. Sci Transl Med 2014;6:263ra159.

Enhance efficacy of anti-TB drugs
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Reduce inflammatory response

Improve clinical outcome

Reduce incidence of LTBI



DM
(n=699)

Without DM
(n=1,717)

Total
(n=2,416) P value

Age 68.6 ± 14.6 58.2 ± 21.1 61.2 ± 20.0 <0.001

>65 y/o 64.4% 46.1% 51.4% <0.001

Male 76.4% 64.9% 68.3% <0.001

BMI* 22.0 ± 3.8 20.8 ± 3.3 21.2 ± 3.5 <0.001

<18.5 17.6% 24.7% 22.7% 0.001

>25 18.6 10.1 12.5 <0.001

Comorbidity

CKD 24.2% 9.0% 13.4% <0.001

Cancer 20.3% 13.2% 15.3% <0.001

HBV 6.9% 6.1% 6.3% 0.470

HCV 4.3% 2.3% 2.9% 0.007

Cavitation 16.2% 13.7% 14.4% 0.116

Sm-positive 40.2% 42.4% 41.8% 0.314

Adherence 75.8% 76.5% 76.3% 0.711

Adjusted OR p value

DM 1.91 (1.51 – 2.40) <0.001

Age 1.04 (1.03 – 1.05) <0.001

Male 1.57 (1.18 – 2.10) 0.002

CKD 1.42 (1.07 – 1.90) 0.017

Cancer 3.14 (2.42 – 4.08) <0.001

Cavitation 1.59 (1.16 – 2.18) 0.004

Non-adherence 2.18 (1.70 – 2.78) <0.001

Mortality during anti-TB TxClinical characteristics

Adjusted OR p value

DM 1.72 (1.25 – 2.38) 0.001

Male 1.43 (0.98 – 2.08) 0.062

Cavitation 4.03 (2.84 – 5.71) <0.001

2-month culture conversion

Degner NR. Clin Infect Dis 2017; in press.



Met
(n=216)

Non-Met
(n=418)

Total
(n=634) P value

Age 66.1 ± 14.5 69.1 ± 15.0 68.1 ± 14.9 0.016

>65 y/o 56.9% 65.6% 62.6 0.034

Male 77.8% 77.0% 77.3% 0.882

BMI* 22.6 ± 3.9 21.6 ± 3.6 21.9 ± 3.8 0.008

Comorbidity

CKD 18.4% 12.5% 13.4% 0.056

Cancer 24.2% 14.8% 21.0% 0.006

HBV 8.3% 6.2% 6.3% 0.321

HCV 4.2% 3.3% 3.6% 0.602

Cavitation 24.1% 13.4% 18.8% 0.001

Sm-positive 51.9% 34.2% 40.2% <0.001

Blood Glucose

FBG 171 ± 81 155 ± 81 160 ± 81 0.064

HbA1c 8.9 ± 2.5 8.2 ± 2.4 8.5 ± 2.5 0.020

Adjusted OR p value

Met use 0.56 (0.39 – 0.82) 0.002

Age 1.03 (1.02 – 1.05) <0.001

Cancer 1.79 (1.29 – 2.48) <0.001

Cavitation 1.55 (1.04 – 2.32) 0.033

Survival (ITT for Met use)Clinical characteristics

Adjusted OR p value

Met use 0.41 (0.21 – 0.78) 0.007

Age 1.03 (1.02 – 1.04) <0.001

Cancer 1.83 (1.32 – 2.53) <0.001

Cavitation 1.49 (1.00 – 2.23) 0.050

Survival (Met use ≥80% of Tx)

Degner NR. Clin Infect Dis 2017; in press.
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Degner NR. Clin Infect Dis 2017; in press.

Improving survival in TB-DM patients

Excluding CKD IIIb or higher

Met (n=219)

No Met (n=358)

Met (n=216)

No Met (n=418)

DM (n=699)

No DM (n=1,717)

No DM (n=1,692)

Met (n=216)

Met use ≥80% of Tx

ITT



○ A 69 y/o man, 60 kg, smoking >60 pack-year, COPD
○ Psoriasis under immunosuppressants & biological agent
○ 2014 QFT-diagnosed LTBI, s/p INH preventive therapy (but poor adherence)
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RMP Resistance : Acquired or Initially false-negative



Dominguez J. Int J Tuberc Lung Dis 2016;20:24-42.

Mutation RMP RBT Phenotypic resistance

S531L & H526D/Y - - High-level resistance to rifamycin

H526L & H526N & H526S - + Low-level resistance to RMP

D516mut - + Predominantly affects RMP

L533mut + + Affects only slightly

I572F - - Outside the 81-bp core region

Molecular Drug Susceptibility Test

rpoB Dispute 
Mutation

DST on LJ Molecular DST
No. 

tested
No. RMP-
resistant

% resistant No. 
tested

No. RMP-
resistant

% resistant

Disputed resistance 112 81 78.7 (71.8-84.3) 19 16 84.2 (59.5-95.8)

Undisputed resistance 558 535 96.3 (94.2-97.7) 78 77 98.7 (91.9-99.9)

Double mutations 45 45 100.0 (90.2-100) 5 5

van Deun A. J Clin Microbiol 2013;51:2633-40.



Outcome Wild-type RRDR
(n=995)

Disputed mutation
(n=7)

Non-disputed 
mutation (n=4)

Cure/Completion/No relapse 877 (88.1%) 2 (28.6%) 2 (50.0%)

Died 29 (2.9%) 2 (28.6%) 1 (25.0%)

Defaulted 46 (4.6%)

Failure 29 (2.9%) 1 (14.3%) 1 (25.0%)

Relapse 14 (1.6%) 2 (28.6%)

Unfavorable outcome 118 (11.9%) 5 (71.4%) 2 (50.0%)

van Deun A. Int J Tuberc Lung Dis 2015;19:185-90.

RMP Disputed Mutation and Tx Outcome



Anti-TB drugs

Nutritional therapy

Target therapy

Host-directed 
therapy

Molecular DST 

Host genome

TB genome
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