
Drug Repurposing For 
Antimicrobial Discovery

• Joint Graduate Seminar 
• Supervisor: Dr. Xiao Yang
• Student: Lorena (LI, Haojun) 

1st year MPhil candidate
• Date: 2019 December 11
• Department: Microbiology





Global situation

10 million death/year

Neelam Taneja et al. (2019)

275 × Hong Kong GDP(2018)

Jim O’Neill et al. (2016)

100 trillion dollars/year

In 2050…



What is drug repurposing 

Drug repurposing

• Using a drug that was developed or approved to treat one disease as a treatment for 
another

• Formulation / Dosage / Combination/ Delivery

• Re-write the fate of drug



Thalidomide

Examples

In the past
• Developed for morning sickness 
• Birth defect:“seal limbs”

Now 
• 1998: leprosy 
• 2006: multiple myeloma

Teo, S. K. et al. (2002) 
Strasser, K. (2002) 



Aspirin

Examples

In the past
• Nonsteroidal anti-inflammatory Drugs

(NSAIDs) 
• Pain, fever, inflammation

Now 
• 2015: Prevent colorectal cancer

——325 mg/day



Advantages

Farha, M.A et al. (2019)

Faster
Cheaper
Safer

15% $800 million 

Conventional                VS                  Repurposing
10~17 years 3~12 years



Pathway/network-based

Target-based

Signature-based

Strategies 

Strategies

Serendipity

Hypothesis-driven

Experimental

Computational

Binding assays

Phenotypic

Drug-centric

Knowledge-based



SSRIs
Selective 
Serotonin 
Reuptake 
Inhibitors

Sertraline

www.ocduk.org/overcoming-ocd/medication/how-ssri-work/

Depression

Antifungal



2001 2012 2016

Clinical observation

In vitro/In vivo

Clinical trial

Timeline

Sertraline Antifungal

Lass-Florl, C. et al. (2001)

Zhai, B. et al. (2012)

Rhein, J. et al. (2016)



2001 Clinical observation

Lass-Florl, C. et al. (2001)

3 patients
Premenstrual Dysphoric Disorder (PMDD)

Recurrent Vulvovaginal Candidiasis (VVC)
+

Antifungal activity was observed.
100μL Fungal suspensions 

Sertraline

100μL Sertraline dilutions 
+ 35 ℃

48 h



2012 In vitro testing

Zhai, B. et al. (2012)

MIC90
Cryptococcus H99
6 μg/ml

fungistatic ?

fungicidal ?

Efficiency : FLC+SRT > SRT > FLC

Sertraline is fungicidal against 
Cryptococcus regardless of whether 
cells are growing or not. 

Proliferative

Quiescent

Time course assay of cell viability



* P < 0.05
** P < 0.01
*** P < 0.001

Zhai, B. et al. (2012)

2012 In vivo efficacy

Control (PBS) 
Fluconazole(FLC), 
Sertraline(SRT), 
Fluconazole+ Sertraline(FLC+ SRT)

• Sertraline displays antifungal activity in systemic cryptococcosis. 
• The combination is a more effective than either drug alone due to strong synergy.

4 groups



100 mg/d (n=17)
200 mg/d (n=12)
300 mg/d (n=14)
400 mg/d (n=17)

112 patients
randomly assigned (1:1) 

2016  Clinical trial

2 weeks
induction therapy 

200 mg/d

8 weeks
consolidation therapy 

172 HIV patients
+ cryptococcal meningitis

+

2 weeks
induction therapy 
200 mg/d (n=48)
300 mg/d (n=36)
400 mg/d (n=28)

100 mg/d (n=17)
200 mg/d (n=60)
300 mg/d (n=50)
400 mg/d (n=45)

+

Final population 

first 60 patients——assess safety and tolerability 
8 weeks
consolidation therapy 

200 mg/d

+

antifungal therapy 
+

adjunctive sertraline 



1. Participants receiving any sertraline dose averaged a CSF clearance rate 
of –0.37 colony forming units/mL/day (95% CI –0.41 to –0.33). 

Rhein, J. et al. (2016)

2016  Clinical trial



2. Incidence of paradoxical immune reconstitution inflammatory syndrome(IRIS) was 5%.
IRIS: a collection of inflammatory disorders associated with paradoxical worsening of preexisting infectious processes  

following the initiation of antiretroviral therapy (ART) in HIV-infected individuals.

3. No cases of relapse occurred over the 12-week study period. 

Rhein, J. et al. (2016)

2016  Clinical trial



2016  Clinical trial

• Faster cryptococcal CSF clearance

• Lower incidence of IRIS

• Lower relapse rates 

Sertraline is a promising 
adjunctive antifungal therapy. 



Challenges

• Integrative platforms
• Clinical pharmacology

• Experimental data
• Clinical data 

• Regulatory requirements
• Intellectual property



Conclusion

• Drug repurposing holds strong promise in complementing traditional 
drug discovery.

• A systematic application of repurposing strategies improves its 
feasibility. 

• Repurposing drugs could provide breakthrough therapies for 
antimicrobial resistance.
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