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Abstract:

Painful chemotherapy-induced peripheral neurop@@iN) is a debilitating and treatment-
resistant sequela of many chemotherapeutic medigtligands 0626 subunits of voltage-
gated C& channels, such as pregabalin, have shown effica@ducing mechanical sensitivity

in animal models of neuropathic pain. In additisome data suggest that pregabalin may be
more efficacious in relieving neuropathic painuhb@cts with increased sensitivity to pinprick.
We hypothesized that greater mechanical sensiti@gyguantified by decreased mechanical pain
threshold (MPT) at the feet, would be predictivaafreater reduction in average daily pain in
response to pregabalin versus placebo. In a progpe@ndomized, double-blinded study, 26
patients with painful CIPN from oxaliplatin, doceéh, or paclitaxel received 28-day treatment
with pregabalin (titrated to maximum dose 600 mgdsgy) and placebo in cross-over design.
Twenty-three participants were eligible for effigaamalysis. MPT was not significantly
correlated with reduction in average pain (P = Pd@7#vorst pain (P = 0.60) in response to
pregabalin. There was no significant differencevMeein pregabalin and placebo in reducing
average daily pain (22.5% vs 10.7%, P = 0.23) arstyaain (29.2% vs 16.0%, P = 0.13) from
baseline. Post-hoc analysis of patients with ClBbsed by oxaliplatin (n = 18) demonstrated a
larger reduction in worst pain with pregabalin théth placebo (35.4% versus 14.6%, P = 0.04).

In summary, baseline MPT tested on dorsal feehdtdmeaningfully predict the analgesic



response to pregabalin in painful CIPN.
Keywords: Chemotherapy-induced Peripheral Neuropathy; Pedgglguantitative sensory

testing; Mechanical pain threshold; Oxaliplatin¢itaxel; Docetaxel

I ntroduction:

Chemotherapy-induced peripheral neuropathy (CIRfeLEs 25-90% of patients treated with
anticancer treatments such as platinum compouaxisnés, and vinca alkaloids. CIPN is
frequently a dose-limiting side effect of these mations; which can increase the rate of
treatment failure [12,39]. Additionally, chronic N, which affects anywhere from 10-50% of
patients treated with these drugs [4,33,40], resigerlity of life even in patients whose cancers

are in remission [22].

Evidence of successful treatment of pRi@iPN is very limited; only one large, positive,
randomized controlled study on the treatment of\Clias been published. This study
demonstrated marginal effectiveness of duloxetrggrotonin-norepinephrine reuptake inhibitor
(SNRI) [38]. Venlafaxine, another SNRI, has showficacy in the possible secondary
prevention of oxaliplatin-induced neuropathy aftex onset of acute neuropathy symptoms [11].
Numerous medications have failed to show efficamypgared to placebo[5,25,36], though most
studies have used composite neuropathy scoresmotsgn scores, rather than pain intensity, as

primary outcomes.



The mechanisms of injury in CIPN, and titaasition from acute to chronic neurotoxicity,
are not fully understood, although many chemotheegyents share pathological findings in
CIPN, e.g. common final pathway of axonal mitochmadlamage [29,35]. In rats, CIPN caused
by oxaliplatin and taxanes (paclitaxel and docdjaesults in overexpression @25 subunits of
voltage-gated G channels in the dorsal root ganglion (DRG) [16] apinal cord dorsal horn
[41]. This suggests that modulating neuronad’@hannel function by23 ligands may be
effective in treating CIPN. Administration a6 ligands gabapentin [27,28,41] and pregabalin
[2,34] reduced mechanical and thermal hyperseitsifivrat models of CIPN caused by
oxaliplatin and taxanes.

Neuronal voltage-gated Cehannels as targets for treating CIPN remain lgrgel
unexplored clinically. The only published randondizinical trial of gabapentin in CIPN was
negative [36], although it did not have pain asrafusion criterion; observational data suggest
clinical effectiveness of pregabalin in oxaliplatand taxane-induced peripheral neuropathy
[32].

In neuropathic pain, the “one size fits all” phaootherapy approach yields
unsatisfactory effect sizes [14]. A few studiesdavospectively demonstrated that sensory
phenotyping based on guantitative sensory tes@Q8J{ predicts response to treatment. For
example, Demant et al [9] demonstrated that th@lle nociceptor phenotype predicts response
to oxcarbazepine. However, most such data come fastthoc analyses of clinical trials [7,37]
or from uncontrolled trials [42]. For example, pbsic analysis showed treatment of neuropathic
pain with botulinum toxin A was more efficaciouspatients with allodynia identified by QST
[3]. Similarly, in an HIV sensory neuropathy stuthat was negative overall, patients with

hyperalgesia to pin-prick reported a significardlgesic response to pregabalin [37]. The



application of such phenotyping to CIPN remainsxphared.

Based on findings that pin-prick hypersensitivitgyrpredict responsiveness to
pregabalin, together with animal data and obseymaticlinical data supporting the usefulness of
pregabalin in CIPN, we hypothesized that mechaigpersensitivity to pinprick (lower
mechanical pain threshold (MPT)) may predict bedtalgesic response to pregabalin treatment
in patients with painful CIPN.

The objective of this prospective, randomized, dieddind, placebo-controlled cross-
over trial was to determine whether baseline MRIdjuts the response to pregabalin in patients

with painful CIPN.

M ethods:

This investigator-initiated study was approved liig Washington University Institutional
Review Board (#201501067). Written informed conseas$ obtained from all participants, and
the study was registered at ClinicalTrials.gov (NR394951). The IRB-approved study

protocol is available at http://anest.wustl.edufitéounianProtocols/Pregabalin_in_CIPN_IRB-

APPROVED PROTOCOL.pdf

Participants

Participants were eligible for this study if thegtnthe following criteria: 1) age > 18 years; 2)
distal, symmetric pain in both feet that appearétiiov12 weeks of treatment with paclitaxel,
docetaxel, or oxaliplatin (or any combination aé$k); 3) pain persistence for at least 2 months;
4) scores> 4 on the Douleur Neuropathique 4 (DN4) questiornfi]; 5) pain of average daily

intensity >3 on 0-10 Numerical Rating Scale (NRSbhe past week; and, 6) if of childbearing



potential, agreed to use contraception for thetduraf the study. Exclusion criteria were
hypersensitivity to or current treatment with priegien, CIPN that may be associated with
previous treatment with a vinca alkaloid, curreaatment with a vinca alkaloid, any pre-
chemotherapy signs of distal symmetric polyneuropatreatinine clearance < 30mL/min, ALT
or AST > 3 times the normal limit, planned surggee radiation treatment within 10 weeks
following study inclusion, inability to complete ipaself-report, current or planned pregnancy or
lactation, seizure disorder treated with anticosants, or current participation in a trial with
another investigational agent. Vinca alkaloids wsgecifically excluded because some evidence
suggests these chemotherapeutics may not leadfoh@anels:25 subunit upregulation in the
dorsal horn or dorsal root ganglia in CIPN in thenmer than platinum or taxane medications do
[16]. Participants receiving gabapentin, anticosanls, or NSAIDs for pain were required to
discontinue these medications prior to study itidia Participants could continue tricyclic
antidepressants and serotonin and norepinephnip¢aiee inhibitors. Participants could continue
standing dose of opioids at a maximum dose of 6@ragmorphine equivalent per day, but as-
needed doses of opioids were not allowed for treatraf CIPN. However, as needed short-
acting opioids (with or without acetaminophen) fain other than CIPN were allowed up to 4

daily doses, with daily recording of analgesic econption.

Acquisition of Baseline Characteristics

The sequence of events for each participant ewrolléhe study is shown in Supplementary
Figure 1 (available at http://links.lww.com/PAIN/82). All participants attended an initial
screening visit. At this visit, participants undemw sensory mapping of their lower extremities

to sensory perception of static mechanical stinutaf#6.10 Semmes-Weinstein monofilament,



North Coast Medical, Gilroy, CA, USA), dynamic meadical stimulation (SENSELab Brush-
05, Somedic, Norra Mellby, Sweden), and 40°C waraniti 20°C cold (Rolltemp Il, Somedic,
Norra Mellby, Sweden). These stimuli are not roeffyrpainful to healthy people, or when
applied to unaffected areas of skin in patientéweuropathy. For each sensory modality,
participants were asked whether they felt that themsation of the stimulus was decreased or
increased compared to the sensation on unaffektedsd whether the sensation was painful.
Participants were designated as having hypoesthegaresthesia, or allodynia if they had
decreased sensation, increased sensation, orrpape(tively) at the site of their spontaneous
neuropathic pain (dorsal feet). Hyperesthesia dondyaia could be present at the same site.
Participants also completed the following questaires: Brief Pain Inventory (BPI) (from
which baseline average and worst daily pain valuE® drawn, using a 0-10 NRS); Neuropathic
Pain Symptom Inventory (NPSI); Depression, Anxietyd Positive Outlook Scale (DAPOS);
and the 9-item Sleep Problems Index (SPI I1). Bg@ints were trained in the use of tablet
computers on which they documented daily pain s;@teidy drug use, and side effects. All

participants underwent a QST battery per detailsvine

QST Protocol

Quantitative sensory testing was performed atitsednd third study visit at Washington
University Clinical Trials Research Unit (CTRU). Sieg was performed on the dorsal mid-foot
of the more painful foot. If feet were equally fain one was chosen randomly for testing. The
ipsilateral shoulder served as a control area. l8eowas chosen as control site (in lieu of
typically used volar forearm), as we suspected ssuhgects to have sensory changes in distal

upper extremities [40].



QST was performed following a previously publismeethod [21]. We tested, using the
method of limits: mechanical detection threshold(M using Semmes-Weinstein
monofilaments (North Coast Medical, Gilroy, CA, USAechanical pain threshold (MPT) and
wind-up ratio (WUR) using weighted metal PinPritknilators (MRC Systems GmbH,
Heidelberg, Germany), cold detection threshold (Marmth detection threshold (WDT), cold
pain threshold (CPT), heat pain threshold (HPTin@3 hermal Sensory Analyzer, TSA-II,
Medoc, Ramat Yishai, Israel), and vibration detatthreshold (VDT) using a 64 Hz tuning
fork. For a given parameter, the extent of hypg#rgensitivity was measured by the value of
the parameter at the affected site minus the \atitiee control site.

We measured conditioned pain modulation (CPM) utiegnethod of levels via the Q-
Sense Thermal Analyzer (Medoc, Ramat Yishai, I$rdélis machine is equipped with two
Peltier thermodes whose temperature could be proged independently. The testing stimulus
was determined by temperature which elicits hest 60 on a 0-100 NRS (Pain-60). At the
time of protocol writing, the conditioning stimulusas planned as a hot stimulus set to a
temperature which elicits a pain of 30 on a 0-1B0ENFollowing pilot testing prior to study
initiation, the protocol was modified to delivecald conditioning stimulus of 16°C, as it
provided more consistent CPM response (unpublisliaéa).

At first, the test stimulus was applied at the mmminant forearm twice, 30 seconds
apart, and the average pain value on 0-100 NRStasned. After a 10-minute break, the
conditioning stimulus was applied to the dominaméeérm for 60 seconds; during the last 30
seconds of conditioning, two Pain-60 heat stim@ravapplied to the non-dominant forearm.
The procedure was repeated twice. CPM was meaasrée difference between NRS of Pain-

60 stimuli with and without the contralateral calohditioning (average score of two tests). CPM



was measured at the participants’ forearms onlyremicit the affected sites.
All sensory assessments were performed by the samed research coordinator, who

remained blinded to treatment sequence allocatimughout the study.

Sudy Medication Administration Periods

Patients were randomized to receive pregabalilgvield by placebo, or vice versa with a 1:1
allocation ratio. The study pharmacist used antelai random number generator to randomize
participants in blocks of eight without stratificat. All study team members were blinded to the
treatment allocation except the study pharmacist @id not participate in patient enroliment or
any data collection. Pregabalin (or identical loakplacebo capsules, provided by Pfizer Inc)
was administered for four weeks in each study peritne dose was increased as follows: 75 mg
twice a day (BID) for 3 days, 150 mg BID for 3 dagreen 300 mg BID until and including day

28.

In the event of any grade 2 adverse events (Comieominology Criteria for Adverse
Events — CTCAE version 4.0), the dose was reduzdkt last dose prior to dose increase. If the
adverse effect diminished toGrade 1, one attempt to dose escalate was allafted3
additional days. If the dose escalation was netrébéd (i.e. recurrent Grade 2 adverse event),
the treatment was continued at the previous (logdesg until day 28. Any CTCAE grade 3
triggered participant withdrawal from the study.r[dg the first treatment sequence, the

participants were asked to guess whether they mgersving placebo or pregabalin.



At the end of treatment sequence, the dose wassthpger 3 days (e.g., 150 mg BID for
2 days, then 75 mg BID for 1 additional day) folexhby 10 days of study treatment-free
washout (end of week 6). In participants with dreae clearance 30-60 mL/min, the target
(maximum) dose was 300 mg/day. In these particgot® dose was tapered over 3 days of 75
mg BID dosing. If participant’s highest tolerablaimtenance dose was 75 mg BID, the taper
schedule was 75 mg once a day over 3 days.

Acetaminophen (paracetamol) 500 mg tablets wereigied as rescue medication, as the
only allowed analgesic to use for breakthrough paidloses up to 4000 mg/day.

We used an electronic diary system on a tabletcégwiovided to each participant for
daily assessment of pain ratings, adherence tocaugahs, and side effect reporting. On each
day beginning with the first day of study medicataministration, participants recorded via the
tablet device the amount (in pills) of study metma used, their average/worst pain severity,
any adverse effects and whether they believed siiebts were due to the study medication.
Medication consumption was not directly observedri®mbers of the study team, but pill count
(both for study drug and acetaminophen) was peddrat the end of each treatment sequence.
The data entered to the tablet device were staneahencrypted and password-protected cloud
server; these data were accessible in real tirsutty team members for adverse effect
monitoring.

The participants were scheduled to return on da 2Rwys for Visit 2 to complete the
guestionnaires. After the washout period (end k@), the participants returned for Visit 3,
prior to the second treatment sequence. The gaatits underwent QST and CPM procedures
and completed appropriate questionnaires (BPIl, NPSPOS, and SPI Il). Thereafter, the

second 4-week treatment sequence was scheduleeéds 7-10, according to the same titration



schedule as sequence 1. Three-day dose taperingraciged at the end of the second treatment
sequence in the same manner as was performedeftirghtreatment. The participants returned
for the final assessment visit (Visit 4) approxieigt3 days after end of week 10. Safety and
efficacy data, blood draw for determining plasmagabalin concentration, and an optional skin
biopsy in participants who agreed, were obtainedisit 4. Pregabalin presence in plasma was

determined to confirm adherence to treatment aneciopregabalin vs placebo allocation.

Pregabalin Concentration Assay

The analytical method for determining the conceitineof pregabalin in plasma was adapted
from Martinc et al [30]. Specifically, Agilent 1268PLC system equipped with fluorescent
detector was used. Separation was achieved witletdnfiniltyLab Poroshell 120 EC-C18
column (100 x 4.6 mm, 2.7 um) and a gradient fldvinethanol : acetonitrile : ammonium
acetate buffer pH 5.0. Gabapentin was used asemmah standard. Pregabalin retention time

was 11.2 minutes and limit of quantification (LO@as 100 ng/mL.

Skin Biopsy

In patients who provided consent, a 3mm skin punacpsy in the lower leg (10 cm above the
lateral malleolus) was performed at the final stuidyt. The biopsy specimen was placed in
Zamboni’s fixative overnight, then transferred tgcgrol-based cryoprotection fluid, and
subsequently frozen and stored at -80°C. Frozendsswere cut into 50 um sections prior to
immunostaining with PGP 9.5 antibody for the deieation of intraepidermal nerve fiber
density (IENFD) per published guidelines [23,26]teSearcher blinded to patient

allocation/results analyzed the skin biopsies.



Statistical Methods
The primary outcome of the study was the compare$dhe slopes of two correlations: baseline
MPT versus percent pain reduction with pregabalioh lBaseline MPT versus percent pain
reduction with placebo.

Pain reduction (both for average and worst pairg getermined using the difference in
pain intensity from baseline to the average ofydadin on days 24-28 (i.e. last 5 days) of each
treatment phase, obtained from the patient diaFiespatients whose data for the last week was

missing, we used the last observation carried fotwaethod of imputation.

The sample size calculation was performed for dietge significant difference between
correlations on percent pain reduction vs. MPT aesopf pregabalin and placebo in linear
bivariate regression. To detect 0.3 (SD=0.5) déifice in correlation coefficients between the
two slopes, with 85% power awnd-0.05, 27 participants were required in this crogsr design.
We aimed to recruit 35 patients to account for jims20% dropout rate.

As secondary analyses, we compared pain reduciibrpwegabalin (day O to 28) vs
placebo for both average and worst daily pain,gpaired t-tests. In addition, we performed
Fishers exact test to compare the proportion aépest with_>30% and >50% reduction in
average and worst pain intensity from baseline prdgabalin vs placebo. Number needed to
treat (NNT) was calculated from this proportiorregponders to pregabalin and placebo [13].
We compared the rates of adverse events and tpentiams of participants experiencing any

adverse event using Fishers exact test.
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In pre-specified exploratory analyses, we examthedassociations between other QST
variables (WDT, CDT, HPT, CPT, WSI, TS, CPM) angpense to pregabalin and placebo. In
addition, we examined the association between legtieesia or allodynia to cold, warmth, static
mechanical stimulation, and dynamic mechanicalgaition and the response to pregabalin and
placebo. We also examined the value of clinicatipisicant scores in each NPSI domain
(defined as a score > 3) in predicting respongeeégabalin vs placebo. Since the majority of
patients’ CIPN was associated with oxaliplatin tmeant, we performed a post hoc subgroup
analysis examining the efficacy outcomes in pasigvith only oxaliplatin-induced peripheral

neuropathy.

Results:

Study recruitment began in April 2015. Due to slotiran anticipated recruitment, the study
sponsor requested the study to be terminated ichM2018, prior to meeting the recruitment
goal. Overall, 26 patients were enrolled in thelgt(Figure 1). Five participants (19%)
voluntarily withdrew during the pregabalin treatrhphase, reporting hypoglycemia (n = 1),
urticaria (n = 1), stomach pain and constipatior (), dizziness, blurred vision, somnolence
and urticaria (n = 1), and small bowel obstruc{ior= 1). One participant (4%) voluntarily
withdrew during the placebo treatment phase, regptincontrolled pain after discontinuing
pre-study analgesics. Of these, two participar) @id not begin the second arm of the study
(pregabalin for one, placebo for the other); thesteents were censored from any outcomes
examining changes in pain. One participant (4%jated both arms but refused the Visit 3 QST;
this participant was included in analysis of chanigepain but not in analysis of QST as a

predictor of response to treatment.
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Table 1 shows participant demographics (Supplemgiiiable 1 shows baseline QST
parameters; available at http://links.lww.com/PAANB2). Notably, most patients (88%)
initially developed neuropathy symptoms while aelywreceiving chemotherapy, and oxaliplatin
was the causative chemotherapeutic in 81% of cAsesage and worst daily pain severity in
our cohort prior to therapy were 5.3 and 5.6 oRI®INRS, respectively.

Figure 2 and Table 2 show changes in average argt pain over time. There were no
significant differences in baseline average paia #42.1 vs 4.3 + SD 1.9, P = 0.41) or worst
pain (5.1 £ 2.2 vs 5.3 + 2.3, P = 0.41) beforaatihg pregabalin or placebo treatment. Overall,
the absolute reduction in average daily pain o dRS was 0.8 + 1.1 with pregabalin, and 0.5
+ 1.1 with placebo (P = 0.08); this represente@.&% and 10.7% reduction in average daily
pain, respectively (p = 0.23). There was no assiocidetween tolerable daily dose and percent
reduction in average daily pain{R 0.001) or worst daily pain R= 0.002). Numbers of
patients needed to treat (NNT) with pregabalinacitieving>30% and>50% reductions in
average pain were 6.2 and 12.5, respectively. Beelate reduction in worst daily pain on 0-10
NRS was 1.4 £ 1.3 with pregabalin use and 0.9 mitfi placebo (p = 0.25); this represented a
29.2% and 14.0% in worst daily pain, respectivély=(0.13). The NNT for achievirng30% and
>50% reductions in worst pain with pregabalin wetzahd 8.3, respectively. Average daily
acetaminophen intake was not significantly difféfestween pregabalin vs placebo treatment
phases; 213 mg + 364 mg vs 374 mg + 712 mg, raspic(P = 0.19).

Figure 3 shows the correlation between MPT andgmeneduction in average (Figure
3a) and worst (Figure 3b) daily pain with pregab#lilue) and placebo (red). There was no
significant association between MPT and reductivavierage pain & 0.08, P = 0.20) and

worst pain (R = 0.08, P = 0.19) with pregabalin. These assariativere not significantly
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different from those seen between MPT and redudti@verage pain &= 0.05, P = 0.31) and
worst pain (R = 0.14, P = 0.07) with placebo. There was no ficanit difference in the slopes
of MPT vs pain reduction between the two arms fthree average pain (P = 0.92) or worst pain
(P = 0.60). The associations between baseline MiTchanges in additional outcomes (BPI
interference, BPI severity, NPSI total, and SRdbres) were also uniformly low (ranging from
R?=0.002 to R= 0.017) and non-significant. Of the eight oth&Tarameters examined,
none of the correlations between the QST paranaétasseline and the reduction in average
daily pain with pregabalin was significant.

The aforementioned primary outcome measures wesedban data collected on days 23-
28 of treatment. Secondary outcome measures (imgjudPSI, SPI II, BPI, and DAPOS) were
collected at a single time point occurring 1.5 # days, on average, after the last day of full
dosing of the study drug; participants receivedpeted dose of the study drug for 3 days after
the last day of full dosing. Table 3 shows changd$PSI, SPI Il, BPI, and DAPOS with
pregabalin and placebo. NPSI subscales and the taR&kcore decreased between 23-32%
with pregabalin versus 3-27% with placebo. The gean scores for pressing pain (-31.5%
versus +26.3%, P = 0.02), evoked pain (-30.3% wefdi2.2%, P = 0.02),
paresthesias/dysesthesias (-28.3% versus -6.190.05% and total NPSI score (-29.5% versus
+6.0%, P = 0.01) were more significant with prediaban with placebo. Baseline MPT was
not correlated with the changes in any of theskescAs a post-hoc analysis, we tested whether
any other QST parameters correlated with decreatsedl NPSI score; only HPT trended with a
change in NPSI (P = 0.049). There were no significifferences between pregabalin and

placebo in changes on SPI Il or any of the subsaal&PI or DAPOS.
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After identifying that pregabalin induced signifitadecrements in certain domains of the
NPSI, we performed a post-hoc analysis testing ndrehe pre-intervention presence of
clinically meaningful intensity on any dimensiontb&é NPSI (defined as a score > 3) was
predictive of change in pain with pregabalin verglagebo. There was no significant predictive
value of any dimension with regard to changes eraye or worst pain (P = 0.42 to 0.96; see
Supplementary Table 2, available at http://linkszlaom/PAIN/A782).

Post-hoc subgroup analysis was performed exampaniicipants with oxaliplatin-
induced CIPN (n = 19 starting both arms, n = 18 gletng QST). With regard to reduction in
average daily pain, the magnitude of pain reducti@en with pregabalin vs placebo either in
absolute change (1.05 £ 1.2 vs 0.38 £ 1.2 on O-BRG NP = 0.12) or percent pain reduction
(24.4% vs 11.9%, P = 0.16) was not significant. fifagnitude of reduction in worst pain was
1.72+1.2vs 0.84 £ 1.7 (P = 0.14) for absolute paduction, and 35.4% vs 14.6% (P = 0.04)
for percent pain reduction in oxaliplatin-inducegtipheral neuropathy. As with the overall
sample, correlations between MPT and percent paination were low (R= 0.08 for average
pain; R = 0.13 for worst pain) and were not significarghgater than the correlations for
placebo for average pain (P = 0.56) or worst pRir 0.60).

Proportions of participants experiencing adversne/with each study medication are
shown in Table 4. The majority of participants exgeced at least one adverse effect from both
pregabalin (92%) and placebo (84%), though thegutam of patients experiencing any adverse
effect did not differ between the two arms (P =7/Qumber needed to harm (NNH) =12.5).
Two types of adverse effects were experienced avitfgher frequency with pregabalin than
with placebo: dizziness (17 (68%) vs 4 (16%), PG0Q, NNH = 1.9) and somnolence (22

(88%) vs 11 (44%), P = 0.002, NNH = 2.3). No adeergents were experienced more



14

frequently with placebo.

Twelve participants consented to punch biopsy efdistal leg, all of whom completed
both arms of the study and both QST sessions. M@seno significant correlation between
intraepidermal nerve fiber density and percent cédn in average pain @R 0.001) or worst
pain (R = 0.10) with pregabalin in these participants.

Results of static mechanical, dynamic mechanicdd|, and warm stimulation to the
distal leg are shown in Tables 5 and 6. In exptoyaanalyses, we examined whether
hyperesthesia or allodynia to these sensory maeafiredicted either greater reduction in
average or worst daily pain with pregabalin verglasebo (Table 5), or predicted a greater
likelihood to achieve a clinically meaningful impement 0£230% in average or worst daily
pain (Table 6). The magnitude of difference betwgegabalin and placebo for reduction in
average daily pain and worst daily pain was greédtegparticipants with static mechanical
allodynia (33.5% = 36.4% versus 6.1% + 37.1% inrage pain and 45.1% * 33.6% versus 7.3%
+ 36.9% in worst pain) as compared to cold, warrtldynamic mechanical allodynia.
However, none of these tests had statisticallyisogmt predictive value (P = 0.12 to 0.95).
Additionally, while participants with baseline cdigperesthesia were more likely to show a
significant analgesic response to pregabalin (67@adicipants with hyperesthesia vs 23%
participants without hyperesthesia achieze€2D% reduction in average pain, P = 0.05; not
corrected for multiple comparisons), none of theeoevoked hyperesthesia/allodynia
phenotypes were predictive of response to pregabalplacebo.

When asked to guess which treatment they wereviageil9 (73%) of participants
correctly identified their treatment allocation.€Ttesult was significantly different from

randomly guessing the treatment allocation (P 2)0.0
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Plasma pregabalin concentrations were analyzddearid of the pregabalin arm for 20
participants and at the end of the placebo arr23gparticipants. No participants had a
detectable pregabalin level at the end of the pla@@m. Of participants from whom pregabalin
levels were collected at the end of the pregalzalim of the study, the mean pregabalin dosing
was 375 mg + 165 mg/day. Mean time from last dossatnple collection was 7.8 £ 12.9 hours
(5.0 £ 4.1 hours when excluding one outlier withdibetween last dose and sample collection of
60 hours). Mean plasma concentration of pregaledis1 4979 ng/ml £ 2779 ng/mL. Notably,
two of 23 participants at the end of pregabaliatireent had plasma pregabalin concentration
below LOQ. Both of these participants were recej\time lowest daily drug dose (75 mg) at the
end of dose taper-off, and both had the longestvats between last pregabalin dose and

collection of sample (60 hours and 13 hours).

Discussion:

CIPN is an iatrogenic complication of several chémoapeutic agents and is a neuropathic pain
condition where little evidence exists to suppdfitacious treatments. Several studies have
suggested that somatosensory phenotyping in neilnogein can help identifying subgroups of
patients who are more likely to respond to cenpdiarmacological interventions [9,37,42] with
the goal of developing mechanism-based treatmgrbaphes [20]. As animal models suggest
that pregabalin is effective in alleviating meclwahiallodynia/hyperalgesia in neuropathic pain
[2,18,31], we hypothesized that patients with npatbic pain due to CIPN with greater

mechanical sensitivity may be more likely to regpbtm pregabalin.
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Our results suggest that baseline MPT, a quanitatieasure of mechanosensitivity, is
not a useful predictor of analgesic response tgaialin in patients with painful CIPN. It also
did not predict the degree of response to placBbth in our entire cohort and in the subgroup
of participants with oxaliplatin-induced peripherguropathy, the associations between MPT
and reduction in average or worst daily pain wité $tudy drug were not significant. Similarly,
when increased mechanosensitivity was operatiathliichotomously based on allodynia to
static mechanical stimulation, there was no sigaiit difference in response to pregabalin
versus placebo in participants with and withouddyhia. No other baseline QST parameter was

found to be a significant predictor of analgesgp@ise to pregabalin in this setting.

The overall reduction in average daily pain or walialy pain over 4 weeks of treatment
with a target dose of 600 mg/day pregabalin wadiitarent from placebo. The NNTSs for
achieving=50% reduction in average or worst daily pain witbgabalin were 12.5 and 8.3
respectively, which is somewhat larger that thendg reported NNTs of pregabalin in
neuropathic pain in general [14]. Other outcomesuess such as BPI pain severity or
interference, sleep and psychological scores wetrdifferent between the arms. However,
several of the neuropathic pain-specific measundsdRSI| questionnaire (including evoked pain,
paresthesia/dysesthesia, and total NPSI score)eshtanger improvement with pregabalin than
with placebo. Post-hoc analysis suggested thattheovement in worst pain was better with
pregabalin than with placebo in the subgroup oepéd with oxaliplatin-induced neuropathy,

although this was not a pre-specified outcome nreasu
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There are multiple explanations for the lack ofretation between MPT and response to
pregabalin, which contrasts with findings from rotdemodels. First, animal models of painful
CIPN may incompletely recapitulate the physiolo§ijnemans CIPN. For example, rodent CIPN
models consistently show mechanical hypersensitofithe paw [10,15,19]. In contrast, only 5
of the 24 participants we tested (21%) reporteticstaechanical allodynia. This decreased
mechanosensitivity is concordant with prior reskanchumans with CIPN [40]. Additionally,
voltage-gated G4 channels in the spinal cord dorsal horn aré ingmnediators of mechanical
hypersensitivity in rodent models but may playssés role in humans. Alternatively, a single
QST modality such as MPT may be an insufficiendgsstive test for assessing the degree of
a26 overexpression-associated neuronal hypersengitAgt a psychophysical test, MPT
represents parameters beyond the degree of nedrgmaisensitivity in the spinal cord dorsal
horn [17]. Recent evidence suggests that testdvimg less subjective input from the patient
better reflect the structural and functional chanigeperipheral neuropathic pain [24]. Another
important consideration is that rodent pain modsks mechanical hypersensitivity as an
outcome measure. The favorable response to pregabahe evoked pain component of NPSI
suggests that outcome measures of evoked hypdrgiyngietter reflect the tactile
hypersensitivity in animal models. Spontaneous,ghimkey outcome measure in our study,
does not have parallel accurate representatioodents; additional research is required to align
the phenotypic components of pain versus outconasures in animal to human translation.
Further, animal studies are beset by translationallenges such as the intrinsic differences
between species’ physiology which may affect bbthresponse to neurotoxic chemotherapy
(single-agent in rodents vs combination multi-dpugtocols in humans) and to therapeutic

interventions, as well as differences in immune psythological response to cancer and cancer
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therapy [1]. Finally, the human pain experienca omplex interplay of signal transduction,
transmission, perception, and modulation; therefeven if the calcium channe2s subunit is
an appropriate therapeutic target, and MPT is anrate assay of its spinal overexpression or
hyperactivity, our approach might have been tog#stic to capture the psychosocial factors
which contribute to the experience of human paithensetting of CIPN.

Adverse effects were common for both pregabalin@adebo. However, most were low
grade. Of the adverse events leading to withdrawals were possibly or likely unrelated to the
study treatment. One participant withdrew from pinegabalin arm following a hypoglycemic
episode, but this was in the setting of introduttdan anti-hyperglycemic medication outside
the study. Another withdrew from the pregabalin @®cause of a small bowel obstruction in the
setting of a new oncologic diagnosis. Two of theaaing 23 participants found their symptoms
while taking pregabalin bothersome enough to waldirom the study, which exemplifies the
need to identify which patients are most likelyéspond to which analgesics, as trialing
multiple medications is not necessarily a benigrcess.

This study has notable limitations. Most importgnthe study was terminated early for
slow recruitment. Overall, 23 participants werduded in the analysis of primary and
secondary outcome measures, when our initial gaalta enroll 27 participants. This may have
limited our power to detect significant changed,the primary outcome was overwhelmingly
negative (P = 0.97), and it is unlikely that it udhave been affected by recruiting four
additional participants. Our primary outcome assagdsr a linear correlation between MPT and
analgesic response. However, as neither the prim#gpme nor the secondary analysis, using
dichotomous operationalization of allodynia to istatechanical stimulation, significantly

predicted response to pregabalin, it is unlikebt th strong relationship exists between increased
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mechanosensitivity to pinprick in CIPN and preféi@ranalgesic response to pregabalin. On the
other hand, the reduced number of participants maag influenced the effect sizes of some of
the secondary outcomes, particularly consideriag tost participants completed the post-
treatment NPSI, BPI, DAPOS, and SPI Il questioresawhile tapering off the study drug.

Our study was not powered to allow for controllfiog multiple variables in the efficacy
analysis. Furthermore, six participants had pai@i#N lasting less than six months. Although
reduction of pain intensity with pregabalin andgelao was modest at best, it is possible that
some of these participants experienced spontanequevement in their pain during the study,
as painful CIPN improves in some patients in thet fl2 months after onset. Finally, we cannot
extrapolate these results to patients with CIPfahemotherapy agents beyond those included
in this study, such as vinca alkaloids, bortezoamt others [16].

Skin biopsy results showed no correlation betw&MHAD and changes in average or
worst pain with pregabalin. Notably, no participgantho consented to biopsy had spontaneous
pain extending proximally to the biopsy site (10graximal to the lateral malleolus). This site
was chosen based on the guidelines of the Eurdpederation of Neurological Societies
(EFNS) [26]: Recent evidence suggests that thelation between biopsy and functional
measures in length-dependent neuropathies maydeg@gnding on the site [24]; therefore,
results may have differed in patients with spondaisgpain extending proximally to the ankle.

The study has notable strengths. It is one ofitsedtudies aimed primarily at assessing
phenotypic predictors of response to treatment BPNC We applied rigorous inclusion criteria
and performed detailed somatosensory phenotypitigweith comprehensive and bedside QST
approaches. We utilized electronic diaries for aoentation of pain and adverse effects as well

as for adherence improvement and monitoring. Gdaga on the superiority of electronic data
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capture methods (including improved protocol coanudie, lower rates of data falsification, and
fewer data entry errors [8]), this method is likedyresult in more reliable patient-reported
outcomes. Finally, our pregabalin plasma conceantratssays suggest that participants reliably
adhered to their allocated treatment arms. No@gaints in the placebo arm demonstrated
detectable pregabalin levels, and 91% of parti¢dgpanthe pregabalin arm demonstrated
detectable pregabalin levels. Two subjects in tlegabalin arm had concentrations below LOQ.
It is possible that these subjects did not adhestudy protocol; however, both took the lowest
pre-sampling pregabalin dose at the end of drugrtaff, and the time period between last
pregabalin dose and sample collection for both mase than two standard deviations longer
than the average time period for the remainingestibj

In conclusion, mechanical pain threshold does redmmgfully predict response to
pregabalin for painful CIPN. Over a 4-week treattrggriod, average or worst spontaneous pain
reduction in CIPN was not significantly larger wihegabalin compared to placebo. Several
neuropathic pain-specific measures on NPSI question demonstrated better improvement
with pregabalin than with placebo. Dizziness anairsolence were significantly more frequent
in the pregabalin group. Additional research isdegketo identify critically important phenotypic
and outcome measure parallels between animal padelsiand clinical conditions to improve
the translatability of pain research for achieviiggter, personalized treatment of neuropathic

pain.
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FigureLegends

Figure 1: Enrollment Flowchart. Flow of participarthrough the study.

Figure 2: Changes in pain over time (by medicatiéigure 2a shows changes in average pain
over time. Figure 2b shows changes in worst paer twme. Blue/circles — pregabalin,
red/squares — placebo. Points show mean daily padlines represent the bounds of the 95%

confidence interval.

Figure 3 — Correlations between MPT and reductiopain with pregabalin and placebo. Figure
3a shows correlations between MPT and percent tiedua average pain. Figure 3b shows
correlations between MPT and percent reductionarstpain. Blue/circles — pregabalin,

red/squares — placebo.



Table 1 — Participant Demographics

Pregabalin then
Placebo (n = 12)

Placebo then
Pregabalin (n = 14)

Total (n = 26)

Age, years (SD)

65.1 (8.2)

59.9 (11.4)

62.3 (10.2)

Sex M/F (% male)

7/5 (58%)

11/3 (79%)

18/8 (69%)

Race:

White (%) 10 (83%) 14 (100%) 24 (92%)
Black (%) 2 (17%) 0 (0%) 2 (8%)
Breast — 2 (8%)
Breast — N/A Colorectal = 16 (62%)

Primary cancer
diagnosis
prompting
chemotherapy:

Breast — 2 (17%)
Colorectal — 8 (67%)
Pancreatic — 1 (8%)
Esophageal — 1 (8%

Colorectal — 8 (57%)
Bile duct —1 (7%)
Esophageal — 3 (21%
Gastric — 1 (7%)
Lung — 1 (7%)

Bile Duct — 1 (4%)
Esophageal — 4 (15%
Gastric — 1 (4%)
Lung — 1 (4%)
Pancreatic — 1 (4%)

Causative agent,
mean cumulative
dose:
Docetaxel (%)
Paclitaxel (%)
Oxaliplatin (%)

2 (17%), 647 mg
N/A
10 (83%), 1484 mg

N/A
3 (21%), 1203 mg
11 (79%), 1582 mg

2 (8%), 647 mg
3 (12%), 1203 mg
21 (81%), 1535 mg

Onset of pain

relative to
chemotherapy:
During (%) 12 (100%) 11 (79%) 23 (88%)
0-6 weeks after
discontinuation (%) N/A N/A N/A
6-12 weeks after
discontinuation (%) N/A 3 (21%) 3 (12%)
Duration of pain:
< 6 months (%) 3 (25%) 3 (21%) 6 (23%)
6-12 months (%) 3 (25%) 6 (43%) 9 (35%)
12-24 months (%) 2 (17%) 3 (21%) 5 (19%)
2-5 years (%) 3 (25%) 2 (14%) 5 (19%)
> 5 years (%) 1 (8%) 0 (0%) 1 (4%)
Gabapentin — 2 (14% guloxetm_e -1 (40/(?)
. Hydrocodone/APAP -|  Sabapentin — 2 (8%)
. . ~18%)| Y drocodone/APAP —
Baseline Analgesic Dquxetl_ne 1 (8%) 1 (7%) Hydroco
Venlafaxine — 1 (8%) 1 (4%)

Use (%)

None — 10 (75%)

Oxycodone — 1 (7%)
Tramadol — 2 (14%)
None — 8 (57%)

Tramadol — 2 (8%)
Venlafaxine — 1 (4%)
None — 18 (69%)

Average pain over

5.6 (1.6)

5.1 (1.2)

5.3 (1.4)




previous week,
NRS 0-10 (SD)
Worst pain over
previous 24 hours, 5.7 (2.2) 5.4 (1.9) 5.6 (2.0)
NRS 0-10 (SD)
Neuropathic Pain
Symptom Inventory,
(NPSI) score:
E:‘er;‘;‘r?g 3.4 (3.0) 2.6 (3.0) 3.0 (3.0)
Paroxysmal 2.0 (1.9) 1.9 (2.6) 1.9 (2.6)
Evoked 3.4 (3.0) 2.0(2.1) 2.6 (2.6)
Paresthesia/ 3.3(2.5) 3.2(2.2) 3.3(2.3)
Dysesthesia 5.2 (2.4) 5.5(2:2) 5.3(2.3)
Total
34.5 (22.5) 30.9 (17.2) 32.6 (19.5)
Brief Pain
Inventory (BPI):
Pain Severity 4.6 (1.8) 4.3 (1.3) 4.4 (1.5)
Pain Interference 4.0 (2.6) 2.8 (2.5) 3.3 (2.5)
DAPOS
Depression 6.5 (2.0) 7.2 (3.5) 6.9 (2.9)
Anxiety 4.2 (2.1) 4.0 (1.2) 4.1 (1.6)
Positive Outlook 12.8(2.0) 12.1 (2.4) 12.4 (2.2)
SPI 1l 37.6 (17.8) 34.9 (25.1) 36.2 (21.6)

Table 1 — Participant demographic information daddy study medication administration
order. Any patients on gabapentin discontinuedrtedication prior to initiation of study
protocols. NRS — Numerical Rating Scale; APAP +tam@ophen (paracetamol); NPSI —
Neuropathic Pain Symptom Inventory; BPI — BriefrPlnventory; DAPOS — Depression,
Anxiety, and Positive Outlook Scale; SPI II- 9-it&teep Problems Index Il.




Table 2 — Effects of pregabalin and placebo onydsain

Trait Pregabalin (n = 25) Placebo (n=253) StudtiStic
(P-value)

Baseline average pain (SD) 4.4 (2.1) 4.3 (1.9) 82

Baseline worst pain (SD) 5.1(2.2) 5.3 (2.3) P=041

Average pain, end of phase 3.5 (22.5%) 4.0 (10.7%) P=0.23

(average % reduction)

Worst pain, end of phase (average3.7 (29.2%) 4.4 (14.0%) P=0.13

% reduction)

Patients showing 30% reduction |nLO (40.0%) 6 (24.0%) P =0.364

average pain (%)

Patients showing 50% reduction |rb (20.0%) 3 (8.0%) P=0.474

average pain (%)

Patients showing 30% reduction |n.2 (48.0%) 6 (24.0%) P =0.140

worst pain (%)

Patients showing 50% reduction |r7 (28.0%) 4 (16.0%) P =0.496

worst pain (%)

Patients withdrawing from study | 5 (20.0%) 1 (4.0%) P =0.189

due to side effects while on

medication (%)

Average daily acetaminophen use213 (364) 374 (712) P =0.190

(mg) (SD)

Results are shown for participants who initiatethkmrms of the study. Paired t-tests were

performed for per protocol analysis for baselinegaores and changes in pain scores. Fisher's
exact test was performed for analysis of proportibpatients reaching pain reduction thresholds
and proportion withdrawing from the study.



Table 3 - Changesin pain and quality of life questionnaires following treatment

Pregabalin (n = 24) Placebo (n = 24) PVaue
Initial Final Change Initial Final Change

Neuropathic Pain

Symptom

Inventory (NPSI):
Burning 2.6 (2.8) 2.0(2.8) -0.6 (-23.8%) | 2.9 (3.0) 2.8(2.8) -0.1 (-4.3%) 0.48
Pressing 2.3(2.2) 15(2.1) -0.7 (-31.5%) | 2.0(2.5) 2.5(2.7) +0.5 (+26.3%) 0.02
Paroxysmal 3.0(2.8) 2.1(2.4) -0.9 (-31.3%) | 2.3(2.2) 2.6(25) +0.3 (+10.7%) 0.07
Evoked 32(22 2.2 (1.7) -1.0 (-30.3%) | 2.7 (2.1) 3.1(2.3 +0.3 (+12.2%) 0.02
Paresthesia/

Dysesthesia 5.1(2.3) 3.7(2.6) -1.4 (-28.3%) | 51 (2.4) 4.8 (2.3) -0.3 (-6.1%) 0.05
Total 33.0(20.5) | 23.3(19.4) | -9.8(-29.5%) | 30.0(18.9) | 31.8(20.9) | +1.8 (+6.0%) 0.01

Brief Pain

Inventory (BPI):
Severity 4.2 (1.9 3.4(2.3) -0.8 (-19.2%) | 4.2 (1.8) 4.1(2.3) -0.1 (-2.7%) 0.09
Interference 3.1(2.6) 2.5(2.6) -0.6(-18.8%) | 3.5(2.6) 3.2(2.7) -0.1 (-4.3%) 0.38

Depression,

Anxiety, and

Positive Outlook

Scale (DAPOS): 6.6 (2.3) 6.4 (2.6) -0.2(-3.2%) |7.0(3.0) 6.7 (3.2) -0.3 (-4.7%) 0.66
Depression 4.1(1.7) 4.0(2.1) -0.1(-3.0%) |[4.1(21) 4.2 (2.2 +0.1 (+2.0%) 0.54
Anxiety 121(3.0) |124(3.0) |-0.3(-2.8%) |125(2.3) |125(2.5) -0.0 (-0.0%) 0.49
Positive Outlook

> o ﬁr‘()ggﬂ) 31.9(204) | 26.9(19.0) | -5.1 (-15.9%) | 34.7 (20.3) | 30.6 (20.0) | -4.1(-11.8%) | 0.78

Changes in Neuropathic Pain Symptom Inventory (NPSI), Brief Pain Inventory (BPI), Depression, Anxiety, and Positive Outlook
Scale (DAPOS), and Sleep Problem Index I1 (SPI 1) after treatment with pregabalin and placebo. Values are only shown for
participants who started both arms of the study (n = 24). Initial and final values are displayed as mean (standard deviation). Changes
are displayed as absol ute change (percent change). Paired t tests were performed in all cases.



Table 4 — Adverse events

Pregabalin - | Pregabalin - | Pregabalin | Pregabalin| Placebo - Placebo - Placebo - | Placebo —
Titration Maintenance | —Taper —Any Titration Maintenance | Taper Any
Period (n = Period (n = Period (n = | Period (n | Period (n= | Period (n = Period (n=| Period (n
25) 24) 22) = 25) 25) 25) 25) = 25)
Dizziness 13 (52%) 17 (71%) 3 (14%) 17 68%) 3 (2% | 2 (8%) 0 (0%) ?16%)****
Somnolence | 18 (72%) 18 (75%) 10 (45%) 22 (88%) 3694) 9 (36%) 5 (21%) (1414% -
Dry Mouth 10 (40%) 11 (46%) 6 (27%) 14 (56% 7(28%) | 10 (40%) 5 (21%) 10 (40%)
Edema 4 (16%) 7 (29%) 4 (18%) 8 (32%) 7(28%) 6 (R4% | 4 (17%) 8 (32%)
Weight Gain | 2 (8%) 4 (17%) 0 (0%) 4 (16%) 1 (4%) (0%) 0 (0%) 1 (4%)
Headache 9 (36%) 7 (29%) 3 (14%) 10 (40%) 9 (36%) | O (4D%) 7(29%) 11 (44%)
Blurry Vision | 6 (24%) 7 (29%) 1 (5%) 8 (32%) 1 (4%) 4 (16%) 2 (8%) 4 (16%)
Nausea 2 (8%) 3 (13%) 4 (18%) 6 (24%) 5 (20%) 84p4 3 (13%) 7 (28%)
Anxiety / o 0 0 0 0 0 o
dwmmmmm°®@ 0 (0%) 1 (5%) 1 (4%) 0 (0%) 0 (0%) 0 (0%) (00%)
Diarrhea 1 (4%) 0 (0%) 0 (0%) 1 (4%) 0 (0%) 1 (4%) 0 (0%) 1 (4%)
Bloating /
stomach pain [ 1 (4%) 0 (0%) 0 (0%) 1 (4%) 0 (0%) 1 (4%) 0 (0%) (4%)
constipation
Small bowel o 0 0 0 0 0 o
obstruction 0 (0%) 1 (4%) 0 (0%) 1 (4%) 0 (0%) 0 (0%) 0 (0%) (00%)
Balance and
coordination | 1 (4%) 2 (8%) 1 (5%) 2 (8%) 0 (0%) 0 (0%) 0 (0%) (00%)
impairment
}V't\‘l‘vftf:'ﬁiﬁgasm 0 (0%) 3 (13%) 0 (0%) 3(12%) | 0 (0%) 0 (0%) 0 (0%) | 0 (0%)
Urticaria 1 (4%) 1 (4%) 1 (5%) 2 (8%) 0 (0%) 1 (4%) 0 (0%) 1 (4%)
Epistaxis 1 (4%) 0 (0%) 0 (0%) 1 (4%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Urinary 1 (4%) 1 (4%) 0 (0%) 1 (4%) 0 (0%) 0 (0%) 0(0%) | (006)

incontinence




Dyspnea 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (4%) (4%) 1 (4%)
Hypertension | 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (4%) 0o} 0 (0%) 1 (4%)
g’gif:ljion'”;rf | 00%) 0 (0%) 0 (0%) 0(0%) | 1 (4%) 1 (4%) 1(4%) | (8%)
Hypoglycemia| 0 (0%) 1 (4%) 0 (0%) 1 (4%) 0 (0%) 0 (0%) 0 (0%) (0@0)
Insomnia 0 (0%) 0 (0%) 1 (5%) 1 (4%) 0 (0%) 1 (4%) 0 (0%) 1 (4%)
Restlessness | 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (4%) 49%) ( 1 (4%) 1 (4%)
No AEs 2 (8%) 3(13%) 6 (27%) 2 (8%) 6 (24%) 5(20%) 9 (38%) 4(16%)
Any AE 23 (92%) 21 (88%) 16 (73%) | 23(92%) | 19(76%) 20 (80%) 15 (63%) 21 (84%)

Adverse events experienced by study participantslripg and phase of study. Titration period is deys maintenance period is days

8-28 (or until study drug terminated early), angetaperiod begins the day after maintenance pemals. Fishers exact test was
performed for each adverse event comparing thegptiop of participants who experienced the everatrgt point in the course of
each study medication. *P < 0.05, **P < 0.01, **#M.005, **P < 0.001.




Table 5. Analgesic responses to pregabalin versus placebo for participants with and without alodyniato static mechanical, dynamic

mechanical, cold, and warm stimulation

Percent Reduction in Average Pain P Percent Reduction in Worst Pain P
Group Pregabalin | Placebo Difference Pregabain | Placebo Difference
Static Mechanical
Allodynia?
Yes(n=5) 25.7 -7.8(24.1) | 335(36.4) | 0.19 41.3(19.6) |-3.8(30.0) |45.1(336) |0.12
(30.7)
No (n = 19) 21.7(22)) | 15.6(27.2) | 6.1(37.1) 26.0(24.0) |18.7(26.7) | 7.3(36.9)
Dynamic Mechanical 0.50
Allodynia?
Yes(n=23) 7.8(135) |-34(9.6) |11.2(10.0) | 0.95 219 (10.6) | 19.3(21.4) |2.7(28.2)
No (n=21) 24.6 12.7(29.1) | 11.9 (40.5) 30.3(25.0) | 13.3(29.5) | 17.0(40.4)
(23.9)

Cold Allodynia?

Yes(n=4) 28.0 17.5(21.8) | 10.5(41.5) | 0.95 40.1(22.8) |20.2(31.2) | 199(51.2) |0.84
(29.3)

No (n = 20) 214 9.3(29.2) |12.1(38.3) 27.0(23.8) | 12.8(28.4) |14.2(37.5)
(22.8)

Warmth Allodynia?

Yes(n=1) 0 (N/A) 0 (N/A) 0 (N/A) N/A 33.3(N/A) | 0(N/A) 33.3(N/A) | N/A

No (n=23) 235 11.2(28.4) | 12.3(38.7) 29.0(24.2) | 14.6(28.8) | 14.4(39.5)
(23.9)

Pain reduction is shown as average (standard deviation). P values shown for two-tailed, unpaired t-tests for difference in pain

reduction for pregabalin vs placebo.




Table 6 — Baseline hyperesthesia and allodynitatacsnechanical, dynamic mechanical, cold, anchwstimulation as predictors aB0%
decrease in average daily pain.

Pregabalin Placebo
Sensorv Findin >30% < 30% >30% < 30%
y 9 Analgesia Analgesia | P value Analgesia Analgesia | P value

Static M echanical Preser | 6 6 2 9
Hyperesthesia Absent | 5 8 0.695 4 10 0.661
Static Mechanical Allodynia Preser | 2 3 0 5

Absent | 9 11 1.000 6 14 0.289
Dynamic Mechanical Preser | 3 6 3 7
Hyperesthesia Absent | 8 8 0.677 3 12 0.653
Dynamic Mechanical Preser | O 3 0 3
Allodynia Absent | 11 11 0.230 6 16 0.554
Cold Hyperesthesia Preser | 8 4 3 1C

Absent | 3 10 0.047 3 9 1.000
Cold Allodynia Preser | 2 2 1 3

Absent |9 12 1.000 5 16 1.000
Warmth Hyperesthesia Preser | 2 0 0 2

Absent | 9 14 0.183 6 17 1.000
Warmth Allodynia Preser | O 1 0 1

Absent | 11 13 1.000 6 18 1.000

Absolute number of participants displaying hypdresia or allodynia to cold, warmth, brush, and pakpstimulation as a predictor of decrease
in average daily pain. Static mechanical hyperesifalodynia was assessed using Semmes-Weinsigimnofilament. All P values are for
Fisher exact test.



| 129 Participants Screened |

59 declined enrollment
44 met exclusion criteria

| 26 Participants Enrolled |

| 12 Began Phase 1 with Pregabalin | | 14 Began Phase 1 with Placebo |
1 Withdrawal —T i 1 Withdrawal |
11 Completed Phase 1 13 Completed Phase 1 with
with Pregabalin Placebo
{0 Withdrawals
| 11 Began Phase 2 with Placebo | | 13 Began Phase 2 with Pregabalin |
I 4 Withdrawals

| 11 Completed Phase 2 with Placebo | | 9 Completed Phase 2 with Pregabalin
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