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QST is a psychophysical method used to quantify somato-
sensory function in healthy subjects and in patients. It is

based on measurements of responses to calibrated, graded
Innocuous or noxious stimuli (generally mechanical or thermal)
and represents, in most respects, an extension of the routine

bedside clinical examination of the sensory system.









ADVANTAGES LIMITATIONS

v" Relatively simple, noninvasive - Psychophysical (coop., attention)

v Small vs large fiber function - Rel. high intra-/inter-rater

v Loss vs gain of function variability

v Subclinical dysfunction - Lack of standardization
detectable - Few normative data

v Impact on morbidity/mortality - Few validation studies

v Suitable for - Variable sensitivity (gold
screening/epidemiol. standard?)

- Time consuming (forced choice)

- Expensive (cost/benefit ratio?)




» Major impact on morbidity/mortality

» Clinically meaningful study endpoint

» Progression with increasing diabetes duration
» Susceptible to long-term degree of glycemia
» Sufficient intra-/inter-observer repeatability

» Adequate training of investigator and patient

» Preferably non-invasive
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DCCT/EDIC
Vibration perception threshold (VPT)

Sensitivity Specificity PPV NPV
(%) (%) (%) (%)

Definite clinical DPN 80 81
(neurologist)

Reduced nerve conduction 75
velocity (NCV)

Confirmed clinical DPN 87
(neurologist + NCV)
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@® Group 1: Mean HbAlc <7.0% (6.510.1%)
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Steno Type 2 Study: Follow-Up after 13 Years

M Intensive therapy [ Conventional therapy

Relative Risk: 0.97 (0.62-1.51); p=0.89
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At 4 Yr At 8 Yr Post-Trial At 13 Yr

Geede et al., N Engl J Med 2008; 358: 580-591
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® Group 1: Mean HbAlc <7.0% (6.5+0.1%)




® Group 1: Mean HbAlc <7.0% (6.5+0.1%)




Duratio n Effect

n

(years)
NATHAN 17 4 460 None
Ranirestat* 1 549 None
C-peptide* 0,5 139 None

“Ziegler et al., Diabetes Care 2011; 34: 2054-2060
*Bril et al., Diabetes Care 2009; 32: 1256-1260
#Eckberg et al., Diabetes Care 2007; 30: 71-76
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Baseline Endpoint Change at study

end
NIS-LL+4+VDT (pts, nd) 10.12 9.5 -0.73* improved
VPT (JND) 19.39 19.17 -0.26* improved
NIS-LL (pts) 4.73 4.46 -0.39* improved
Peroneal MNCV (m/s) 43.11 42.78 -0.31* worsened
Peroneal MNA (mV) 4.61 4.39 -0.18* worsened
Peroneal F wave lat. 51.59 51.73 0.13
(ms)




» The test-retest reliability of mechanical, vibration or thermal
testing is good, particularly for short intervals, such as days.

» The inter-observer reliability within days seems adequate,
provided that investigators have undergone the same set of
training and use the same set of written instructions to their
patients.

» To limit the possible examiner bias, we recommend that the
same QST examiner performs repeated measurements over
time in individual patients.



Measure Predictor Progressed Validate Used Improved
of ulcers/ in RCTs d in RCTs in RCTs
mortality

QST * + + ++ -

Thermal + - + + -

threshold

S

Vibration ++ + + ++ -/ (+)

threshold

Mono- ++ ? + (+) (+)

filament individual components

++ strong, + moderate, (+) weak, - no




» Standardization (see nerve conduction)!

» Adequate normative database (anthropometrics!)
» Validation against appropriate gold standard

» Natural history in relation to signs/symptoms

» Strategies to limit intra-/inter-rater variability

» Predictors of progression/improvement

» Better definition of overall clinical impact
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