Analysis of microbiology assay sensitivity and intradiscal antibiotic exposure in
patients with chronic low back pain with Modic changes
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Background

Chronic low back pain (cLBP) is a leading global cause of
disability. A clinically important subgroup is vertebrogenic
Lumbar Back pain (vLBP) which is characterised by having
MRI-defined vertebral endplate Modic changes. Low
bioburden bacterial infection, most often Cutibacterium
acnes, have been implicated as one of the causes of Modic
changes and pain, however microbiology studies of
intervertebral discs have produced inconsistent results and
clinical trials of oral antibiotics have reported variable
efficacy.’-3

We reviewed published disc microbiology study protocols
and antibiotic trials in patients with cLBP and Modic changes
to determine how methodological sensitivity and intradiscal
antibiotic exposure characteristics may account for the
differing observations.

Objectives
To assess whether divergent literature may be explained by:

Microbiology assay sensitivity; which determines
whether low-burden disc infection can be detected
reliably

Intradiscal antibiotic exposure; which determines
whether treatment meaningfully tests the bacterial
hypothesis

Methods

Microbiology assessments

Disc microbiology studies were reviewed for features that determine
sensitivity in low-burden infection including: tissue sample size,
disruption, plated volume, anaerobic culture conditions, quantitation,
incubation duration and inferable lower limit of detection and
guantitation.’

Intradiscal antibiotic ranked exposure-response analysis:

Since intradiscal antibiotic concentration after oral
amoxicillin/coamoxiclav or intradiscal linezolid have not been
characterised, we used an estimated rank order of increasing intradiscal
exposure from placebo, amoxicillin/coamoxiclav0.5g,0.75gand 1.0 g
g8h and 0.3 g intradiscal linezolid.2> Pain intensity (LBP NRS) and
disability (RMDQ) change from baseline were evaluated at 12 months.
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Results
1. High-sensitivity quantitative microbiology studies detect
low-grade bacterial burden
The literature evaluating disc microbiology reports protocol
methodology with very different sensitivity. Many studies
relied on standard hospital microbiology workflows suited to
high-burden pyogenic infection, not chronic low-burden disc
infection.
Among reviewed studies:
* only asmall minority reported tissue sample weight
* very few were quantitative
* almost none provided enough information to infer assay
sensitivity
none explicitly defined both lower limits of detection and
quantitation
Without those parameters, absence of growth cannot be
interpreted as absence of bacteria.

2. Comparison of high- and low-sensitivity methods

If the assay is not sensitive enough, a negative culture does
not rule out infection. It may simply mean the study could not
see the signal
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Results
3. Increasing intradiscal antibiotic exposure was associated
with reduction in pain intensity and disability.
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Figure 1. Ranked-based exposure-response analysis.

Inverse-variance weighted ranked exposure-response meta-regression. Shaded
region 95% CI for the mean predicted effect. Points and bars change from
baseline at 12 months £95% CI. Dose regimens: Rank 1 study placebo. Rank 2
Albert 2013 co-amoxiclav po 0.5g q8h 100d; Rank 3 Braten 2019 amoxicillin po
0.75g q8h 90d; Rank 4 Albert 2013 & Albert 2017 co-amoxiclav po 1.0g g8h
100d; Rank 5 Lassen 2026 id linezolid 0.15g day 1 & 5. Panels show change from
baseline for A) pain intensity LBP NRS (slope -0.56 NRS points per rank, p<0.001,
R2=0.69) and B) disability RMDQ (slope -1.51 RMDQ points per rank, p<0.001,
R?=0.62). More negative values indicate greater improvement.

Intradiscal antibiotic exposure achieved through oral dosing,
(ranks 2-4), may reflect partial rather than maximal
therapeutic effects. The oral 1 g g8h amoxicillin/co-amoxiclav
studies currently provide the best estimates of clinical
outcomes reported with systemic therapy, while intradiscal
antibiotic administration produced the greatest treatment
effects, consistent with the higher local drug exposures
achieved at the site of action.

These findings highlight the importance of accounting for
disc exposure when interpreting individual studies and
synthesising evidence across the field.

Exposure response modelling provides evidence that the
difference in outcomes observed by Braten et al., with 0.75 g
compared with Albert et al., 1.0 g q8h dosing can be
explained at least in part by lower intradiscal concentrations
of antibiotic.

Conclusions

Microbiology study conclusions depend heavily on assay
sensitivity. Low-sensitivity, non-quantitative methods cannot
exclude low-bioburden disc infection.

Estimated intradiscal antibiotic exposure showed a clear
ranked exposure-response relationship with 12-month
change from baseline in pain intensity and disability.

The literature around the role of infection in the etiology of
cLBP with Modic changes appears to be inconsistent.
However, when robust quantitative approaches are used to
investigate the presence of infection and achievement of
adequate intradiscal exposure to antibiotics are considered,
then the published data starts to become consistent and
coherent.

High sensitivity methods detect bacterial presence that
may be overlooked by less sensitive approaches, while
ensuring adequate intradiscal antibiotic exposure better
defines the potential of antibacterial therapy in patients
with vLBP.

Disclosure:

The analyses were performed by Persica Pharmaceuticals Ltd. Neither amoxicillin nor
linezolid have been approved for use in the treatment of cLBP with Modic changes in the
USA. PP353 (Intradiscal linezolid) is an investigational drug not approved in the USA. There
was no patientinvolvement in this analysis.
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