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Results
Supplemented SCFM2 promotes non–typeable H. influenzae ‘biofilms’ in vitro? 

Discussion

NTHi Antibiotic Susceptibility Test: MIC 

Introduction

Conclusions 

NTHi Clinical 
Isolate

Ampicillin MIC 
(µg/ml)

ID11 >128
ID21 4
ID29 64

ID4560 4

Future Research 

Key Research Questions: 
1) Can non-typeable H. influenzae form biofilms? 
2) Are they more tolerant to antibiotics?
3) Does antibiotic treatment lead to resistance or increased 

susceptibility to other pathogens?
4) Are there any other approaches to test for NTHi growth 

in the ex-vivo pig lung model?

• Minimum inhibitory concentration 
(MIC): Lowest antibiotic concentration that 
prevents visible bacterial growth after 
overnight incubation with media.

• Pink: Metabolically active (live bacteria) 
• Blue: Not-metabolically active (non-

growing bacteria)
Analysis

EUCAST MIC breakpoints11: S ≤ 1, R > 1
Result: Clinical Isolates MIC is > 1 ∴ R
Ø ID21 & ID4560 MIC = 4 µg/ml (lowest) ∴ ↓

Amp dose required to inhibit growth à
effective

Ø ID11 & ID29 MIC = >128 & 64 µg/ml (V.
high) ∴ ↑ dose required to inhibit growth à
ineffective

Ø ID11 MIC = >128 µg/ml à most resistant
strain, could be pathogenic

Methodology 

1) Confocal microscopy & SEM/TEM imaging of biofilms, and transcriptome analysis of NTHi with 
RNAseq12

2) Test AMR with different antibiotics to compare whether the resistivity patterns are similar/different
to ampicillin 

3) Virulence assays: determine ID11 pathogenicity & whether it produces toxins
4) Inject Biomarkers13 (i.e. Neutrophil elastase, NE) to NTHi infected CF tissues & Florescent imaging to 

observe disease progression, lung function decline and bronchiectasis.
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1 Growth Curve Assay
1.  Bronchiole tubes 

are cut, washed 
using ampicillin

and ciprofloxacin 
antibiotics to 

remove 
endogenous 

bacteria and cut 
into square pieces 

2.  Squares are 
infected with 

NTHi and grown 
at 37 ℃ for 48 

hours in
 SCFM media. 

3.  Total Colony 
Forming Units 

(CFU) are 
calculated 

CFU Assay3

Figure 2. NTHi growth rate in different media conditions. Isolates ID11 and 
ID4560 have shown to grow effectively on sBHI media compared to other media 
types. However, isolate ID29 does not grow well on sBHI but effective growth is 
determined in SCFM1 media. All isolates have average growth in SCFM2SA.

24-hour Growth Curve of NTHi in different media conditions 

Figure 3. Static growth of NTHi for 48 hours followed by crystal violet staining. (A) 
Two-way ANOVA revealed no statistically sig. difference in media type for ID4560 
(Clinical strain) relative biofilm formation F(2,31) = 0.923, p = 0.912. (B) However,
there was a statistical sig. difference in media type for ID29 (Laboratory strain)
relative biofilm formation, F(2,31) = 8.684, p = 0.001∗∗.

Relative Biofilm allocation of NTHi in different media conditions 
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ü All NTHi isolates manifest variable growth rates in the media conditions 
tested.  

ü SCFM2SA have shown to be the most effective media for all NTHi 
isolate growth, proving that the addition of sialic acid to SCFM1 
promotes successful bacterial growth.   

ü ID29 (Lab strain) showed a sig. difference in Biofilm formation, whereas 
ID4560 (Clinical strain) showed no sig. difference. The sig. differences in 
Biofilm formation, indicate that biofilms could impact CF pathogenesis. 

ü Ampicillin antibiotics is most effective against ID21 & ID4560 (MIC = 4
µg/ml). However, it is least effective against ID11 & ID29 with ID11 
being the most resistant (MIC = > 128 µg/ml)
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