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NEPaTIVEltonnotations of Pain Pumps




ompanies AlS HealthCare and Pentec Health that will fill the
t their home, they will bill the insurance company for
pump medication (reportedly this can be done for Ziconitide trial and
fter maintenance) and patient’s don’t need to come in for visits

AN manage titration and will even do initial fill under MD direction
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Medicare
Provider

N/A

9.63

ing tunnelec
ng-term

ion via an external pump or
usion pump; wo

reservoir or pump,
thecal or epidural $292.09
p; With reprogramming $54.21

Ele analysis of pu
and refill

ith reprogramming

$114.05

Electronic analysis of pump; w/reprogramming/refill

MD or OQHP 5118.90

** carrier will base reimbursement based on medical
records submitted

aimoursement of Pumps

Medicare
ASC Facility
N/A

$13,235.18

$2,425.31

$1,877.90

$29.24

$91.60

$87.72
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IteYia for Patient Selection

ated pain, Opioids and Ziconitide (level of

ces), Opioids in combine iNII-3 (multiple series compared
surprising results in non-controlled experiences) and



GriteYia for Patient Selection

=

edications from side effects or other

o wean down on syste i‘pioids
ar treatment modalities (procedures and SCS)

ONTRAINDICATIONS: presence of infection, inadequate body to accept
1e pump or spinal anomalies



It's always the ones you least expect

TONIGHT AT 8

Sexual Predator k
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teéria for Patient Selection

Criteria Very important Somewhat Not important
(%) important (%) (°%)

Realistic expectations by patient

Failed medical therapy ' ; 201 + lsao = 7 18 o 2

Medical therapy was beneficial, but side effects were dose-limiting 201 78 7 21 0.5

Absence of major psychopathology L 203 .= |75 S 23 e B i
Clear eticlogy 7 201 66 32 2—=—

Failure of minor interventional techniques 201 62 33 S [
Presence of family or social support 202 46.5 : 50.5 3 e
| Patient's willingness to participate in a pain rehabilitation program _71'99 e | 45 , 173 i 2
Inefficacy of physical therapy 200 39 : 41.5 19.5

Absence of significant comorbid iliness ) 200 17 SgiST e e 235

Failed spinal cord stimulation 200 248 5 5 39 47

Respondents also indicated whether or not certain characteristics would discourage implant as Suimmarxzed in the table
below. However. most respondents (73%) would consider IT therapy if patients improved following psychiatric treatment

Criteria

Current alcohol or substance abuse 96%
Repeated history of opiold contract violation 92% 3 T
Significant secondary gain 89%

| Significant history of noncompliance with medication 87%
Satisfaction with current level of function 74% :
Somatization disorder ' 69%
Antisocial personality 63% ==
Borderline personality 53% e e e "
Major depression 42 =
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Aaling = -entanyl Trial (for opioids)

)mbined spinal epidural technique under fluro via

, touhy (for easy and insurance of being in
idural space and ease for guiding the spinal needle). After | get loss
sistance, | place a 5 inch pencil tip 25 gauge spinal needle and feel
f the dura membrane, verify placement with free flow of CSF and

2 PF Fentanyl 20-25 mcg with PS NS total volume 1 ml as no worry
of delayed respiratory depression, done in outpatient center, patient
kept there varying from 2-4 hours

Pain log kept of VAS before and after procedure



Ziconitide Trial

g per da itration, max 19.2 mcg per day
: cognitive or neurop ‘jcric results
ontinuation does not cause withdraw



IeBaclofen Trial

/ith CP, MS, SCI and others
lesion with ITC
Mpation, fatigue, flaccid

d: CNS activation, autonomic dysfunction, extreme muscle
sembling neurolytic syndrome and malignant hyperthermia
ial death

ts: urinary retention, co
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HalViorphine Tria

Publication Method or Guideline

Grider, et al. (2011)" Continuous infusion trialing with initial dose of 25 pg/day then titrated every 12 hours until pain reliefor
therapy-limiting side effects:

Day 1. 6 2. m.: 25 ug/day

Day 1, 6 p.m.: 50 pg/day

Day a.m. 100 yg/day

Day p.m.: 200 pg/day

Day 3, 6 a.m.: 400 ug/day
Hamza, et al. (2012)° IT morphine bolus doses every 24 hours: 250 ug morphine, 500 ug morphine. or 0.5 mL normal saline
(patient blinded to order)
Wilkes, et al. (2018)* \/arious trial doses (bolus injection) were attempted. ranging from 12.5 ug to 125 pg. The most common

g. A 12.5 ug dose was selected if patients were completely intolerant of systemic opioid

Grider, et al. (2016)°

!\J _f\)!' b

Y Oy O

dose used was S50 uy

P o

PACC guidelines (2017)* The PACC guidelines do not include a different trialing recommendation when low-dose intrathecal

morphine monotherapy is planned.
= Trial with the lowest reasonable starting dose possible. Titration should be slow and based on response

to pain relief, improved function. and side effects.
= For either a continuous trial or bolus dose trial. recommended starting dose for morphine is between

100 and 500 ug.
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Currently, there are no published clinical studies that have demonstrated optimal catheter tip placement

LIC Placement

for IT drug delivery for chronic pain. However, there are & number of published best practice and consensus

guidelines that offer recommendations regarding catheter tip placement. In addition, the low-dose
intrathecal morphine studies by Hamza and Grider specified catheter tip placement but did not discuss

rationale for catheter tip placement.

Publication
Grider, et al. (2011)*
Grider, et al. (2016)°

Approach or Guideline
T10-T11 indorsal aspect of spinal canal

Hamza, et al. (2012)°

il e s

PACC guidance for improving
safety/mitigating risks*

" posterior catheter location with the catheter tip at the dermatome level
congruent with pain if anatomically indicated.”

PACC best practices and
guidelines (2017)*°

Consensus point:

“Limited data exist as to appropriate and best catheter tip placement. The catheter
should ideally be centered in the spinal dermatome associated with the pain '
generator. The consensus recommendation is that the doctor use clinical judgment |
based on the clinical setting.” =5

Saulino, et al. (2014) **

The authors stated “available evidence supports the concept that the catheter
tip must be placed within a few centimeters of the nerves associated with the
pain source.” However. the authors also noted that the IT morphine prescribing
information “recommends administration in the lumbar region to reduce concems
about adverse effects.”

Igesic Consensus Conference




Ty ? ment with Flowonix

olacing ITC at T2-T6
gITCatlLl
C at dermatomal pain generator
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“a1n Pump Pocket

pump
front view

Figure 1: Placement of Intrathecal drug delivery system In a patient.




“Omp Placement

oumps in the back paravertebral

s risk of pump moving and flipping as it’s firmly
and also placement as now patient is

‘(not lateral)

_ 1SCia, ea
e and using AP fluro i
mbar curvature



SeHUtZsuryvey of 303 patients

ilents with upper buttock pumps like the pump in
of buttock pump patients would rather have
N abdc ite. Regardless of whether the pump is
ed in the upper butto domen, most patients are happy
ocation of the pump and only 8% would prefer a different

d




Trialing and Maintenance Dosing Using a Low-Dose Intrathecal Opioid Method for
Chronic Nonmalignant Pain: A Prospective 36-Month Study Grider, et al. (2016)

Study Design: Prospective, single center study with follow-up visits at 6, 12, 24, and 36 months
Patient Population: 58 patients » 23 men (mean [SD] age, 58.1 [11.6] years) » 35 women (mean age, 63.6 years)

Treatment Indications » Degenerative Disc Disease (DDD, n = 23) » Failed Back Surgery Syndrome (FBSS, n = 20) » Spinal
Stenosis (n = 11) » Complex Regional Pain Syndrome (CRPS, n = 1) » Scoliosis (n =1)

Outcomes Measured By: Visual Analog Scale, Global Pain Scale, and Multidimensional Pain Index
Mean Intrathecal Morphine Dose » Inpatient catheter trial: 221 pg/day » 36 months: 325.4 ug/day
Mean Systemic Opioid Dose Prior to Taper: 64 mg/day

Systemic Opioid Dose Postimplant: One patient received 20 mg/day postimplant after experiencing an acute
compression fracture. One additional patient preferred oral opioids to TDD and withdrew from the study.

Complications: pruritis (n = 3), peripheral edema (n = 3), catheter breakage (n = 3), urinary retention (n = 2),
compression fracture (n = 2), withdrawal from IT drug delivery (n = 2), seroma (n = 2), wound infection (n = 1), and
catheter movement from the IT space due to pump flipping (n = 1)



Trialing and Maintenance Dosing Using a Low-Dose Intrathecal Opioid Method for Chronic
Nonmalignant Pain: A Prospective 36-Month Study | ~ o

Grider et al (2016)°
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6months 12months 24 months 36 months | Tria 6 months 12 months 24 months 36 months
Follow-up Time ; Follow-up Time

Baseline Trial

Visual Analog Scale (VAS),* p < 0.001 compared to baseline Global Pain Scale (GPS),* p < 0.05 ‘compared to trial
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dy of 3-Year Follow-Up of Low-Dose Intrathecal Opioids in the Management
ignant Pain Hamza, et al. (2012)

nter study with follow-up visits at 6, 12, 18, 24, and 36 months § Patient Population: 58
SD) age: 59.2 (13.5) years
» FBSS (n =3 ck pain (n = 16) » CRPS (n = 3) » Abdominal pain (n = 2) » Pelvic pain (n = 2)

ured By: Brief Pain Inventory (average pain; worst pain; physical function, behavior and enjoyment); patient
nge for pain and function

orphine Dose » Trial: .25 mg, .5 mg, and 0.5 mL normal saline in random order » Starting dose: based on
e » 6 months: 1.4 mg/day » 18 months: 1.43 mg/day » 24 months: 1.57 mg/day » 36 months: 1.58 mg/day

Mean Systemic )id Dose Prior to Taper: 126.71 (SE, 12.92) mg/day

Mean Systemic Opioid Use at Three Months Postimplant: 3.80 (SE, 0.90) mg/day (p < 0.001 compared to baseline) §

Complications: Wound infection (n = 3), pruritus (n = 3), peripheral edema (n = 2), and seroma (n = 2). Two of the patients
with infection required explant, but were subsequently reimplanted.



ctive Study of 3-Year Follow-Up of Low-Dose Intrathecal Op'ioads inthe
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Pain Pumps
till need to re-interrogate after MR, less

ing reservoir medication and then
Nhat will do that for you at the
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Daily Dose: 1 mg/day
12.00 1.00 2.00 3.00 4.00 §5.00 6:00 7.00 8:00

Concentration: 10 mg/mL

Total Daily Dose

.

_ Total Volume
: Medication delivered in continuous flow at rate of Per Day
SIMPLE CONTINUOUS 0.004 mL per hour (total flow rate of 0.120 mL/day)4
INFUSIDN
© Total Daily Dose
Py zmel zmel  zmel oz mcl zmel zmel zmel zmel zmel zmel zmel o zmel zmel zmel o zmel zmel zmel
7 o \ 1 mg/day
G ) ® & & & 6 66 6 6 6 6 666 6 60
\ fi 4 Total Volume
= S . . . . PerD
— Medication delivered in 2 mcl boluses every 30 minutes with S

NO FLOW BETWEEN BOLUSES (~50 microboluses per day):




Flowonix pumps deliver medication at 6500 x faster velocity
than Medtronic

Delivers medication in a sequence of periodic infusions with
zero flow between boluses

Medication dose, the time over which the dose is delivered
(duration), and the interval at which the dose is repeated
(period) are programmed by clinician

Flow between periodic boluses can also include a basal rate



Total Daily Dose

zmcl  zmcl zmel  zmel zmel zmel zmel zmel zmel zmel zmel zmel zmel zmel o zme

S 66 6666666066606 ¢ M

Total Volume
Per Day

Medication delivered in 2 mcl boluses every 30 minutes with
NO FLOW BETWEEN BOLUSES (~50 microboluses per day)?

0.016 mL 0.016 mL 0016 ML Total Daily Dose

6466 o666 (& d
.. . . . Total Vol
Medication deliveredin sets of 2 mcl boluses delivered over Per;:?m

1 minute every 4 hours with NO FLOW BETWEEN BOLUSES
PERIODIC FLOW (6 sets of eight (8) microboluses; total of ~50 microboluses perday)3




M GEOUSH ECHNOLOGY. CLINICAL OUTCOMES

dverse Events (SAE)

ed to date in 402 patient prospective

ted serious adverse event rates in the
|d be expected from comparable

._ 9
size
hned Pain

/3 of the dose escalation seen with peristaltic pumps
s post de novo implant?©

ly than wha
)y studies of similar patient enrollme

calation, Medication Reduction anc

equal or better pain relief at 20-30% less dose following
peristaltic pump with valve-gated pump11

eplaceme

= Data shows periodic bolusing w/ no basal rate yields minimal dose
escalation while yielding 20% reduction in VAS™






Daily Practice

entional modalities, needing to wean down on oral

drophilic and better spread, consensus was better to start with just
)ids (or one agent) as less side effects, but lately starting with

ohine / Dilaudid (1 mg per cc concentration) and Bupivivaine (1mg
per cc) and starting at a 30-40 mcg bolus over 3 minutes every 4-3 hr
(6 to 8 x day), no basal rate

Finding more of my patients tend to be favoring g3h (8 x day) bolusing



Viicrodosing
aning down on all opioids or off opioids for best

dose bolusing with no basal




Daily Practice

mp patients now that I've been micro bolus
nps, mostly all under less than a mg a day of
yith or without Bupivacaine) and they can all

others would consider pain pumps for their patients and
helpful or if in Austin area can refer them to us



Finally some good news

"Wsw THIS MORNING | 1 ==
%9 POPE FRANCIS SAYS DOGS CAN GO TO HEAVEN ©W
CHICAGO - 26"  DETROT _30° HOUSTON  _ 63°

FRIGHT NOW

é_;’._ A ::1
e — e




L References

ioid treatment of chronic pain: evidence report/technology assessment No. 218. AHRQ publication no. 14-E005-EF. Rockville, MD: Agency

ain — United States, 2016. JAMA. 2016;315(15):1624-1645.
ery system compared with comprehensive medical management for refractory cancer pain: impact on pain, drug-related

intrathecal drug delivery system significantly reduced healthcare expenditures. Neuromodulation. 2015;18(3):207-213.
hecal opioid method for chronic nonmalignant pain: a prospective 36-month study. Neuromodulation.

in the management of chronic nonmalignant pain. Pain Med. 2012;13(10):1304-1313.
ment of pain by intrathecal (intraspinal) drug delivery: report of an interdisciplinary expert panel.

acology of opioids: an integrative review of mechanisms of central immune signaling and their implications for

ematic review. 06;104(3):570-587.
duced hyperalgesia: cellular a echanis - cience. 2016;338:160-182.
anchika omprehensive review of opioid-induced g s. 2011;14(2):145-161.
re PE. Acute pain management in opioid-tolerant patients: a growing c nsive Care. 2011;39(5):804-823.

edovsky A, Verdolin MH, Hamza M. A Prospective, Randomized, Single-Blinded, Head- to Head L tcome Study, Comparing Intrathecal (IT) Boluses With Continuous
ation of Drug Dellvery Systems (DDS) for the Treatment of Severe Intractable Chronic No uromodulation. 2015;18(7):636-648; discussion 649.

acy, Safety, and Feasibility of the Morphine Microdose Method in Community-Based Clinii 9(9):1782-1789.

election and outcomes using a low-dose intrathecal opioid trialing method for chronic nonmaligna Phys. 2011;14(4):343-351.
al uses of intrathecal therapy and its placement in the pain care algorithm. Pain Pract. 2016;16(8):1092-
on intrathecal drug delivery. J Pain Res. 2014;7:615-626.

ent of Chronic Pain by Interventional Approaches : the AMERICAN ACADEMY of PAIN MEDICINE Textbook on Patient Management. New York, NY, UNITED STATES:
sins M, et al. Consensus guidelines for the selection and implantation of patients with noncancer pain for intrathecal drug delivery. Pain Phys. 2010;13(3):E175-213.

uidelines for the selection and implantation of patients with noncancer pain for intrathecal drug delivery. Pain Phys. 2010;13(3):E175-213.

Consensus Conference (PACC): Recommendations on Intrathecal Drug Infusion Systems Best Practices and Guidelines. Neuromodulation. 2017;20(2):96-132.
nd trial methods for intraspinal drug delivery for chronic pain: a national survey. Neuromodulation. 2005;8(2):112-120.

. Opioid therapy for chronic pain: overview of the 2017 U.S. Department of Veterans Affairs and U.S. Department of Defense Clinical Practice Guideline. Pain Med.

idelines for the use of chronic opioid therapy in chronic noncancer pain. J Pain. 2009;10(2):113-130.
esic Consensus Conference (PACC): Recommendations for Trialing of Intrathecal Drug Delivery Infusion Therapy. Neuromodulation. 2017;20(2):133-154.

ic Consensus Conference (PACC): Recommendations for Intrathecal Drug Delivery: Guidance for Improving Safety and Mitigating Risks. Neuromodulation.
actical considerations and patient selection for intrathecal drug delivery in the management of chronic pain. J Pain Res. 2014;7:627-638.



References

1al Fluid Stasis and Its Clinical Significance. Alternative Therapies in Health and Medicine, June 2009, www.ncbi.nIm.nih.gov/pubmed/19472865.
istance and Drug Transport Due to Spinal Microanatomy. Journal of Biomechanics, 16 July 2015, www.ncbi.nlm.nih.gov/pubmed/25888012.

REF 13827) PL-31790-04: http://www.flowonix.com/sites/default/files/pl-31790-04_-

//manuals.medtronic.com/content/dam/emanuals/neuro/M961292A f 001_view.pdf
ord Distribution of Baclofen and Bupivacaine during Slow Intrathecal Infusion in Pigs. Anesthesiology. 105. 169-78.

e Distribution in the Spinal Cord after Chroni Pjgs. Anesthesia and Analgesia, Feb. 2011, www.ncbi.nIm.nih.gov/pubmed/21212256.

Mggégbpz‘bli,l& Linninger, A. A. (2017). Computational and In Vi irﬂr‘westigation of Intrathecal Drug Distribution. Anesthesia & Analgesia,124(5), 1686-1696.
0

utational Model of Intrathecal Drug Pumps: Comparative Study to Evalua sion Schemes. Data on File at Flowonix.

of a Long-Term, Open Label, Multi-Center Prospective Safety Study for a Novel Valve-Gated Implantable Infusion Pump. Poster presented at: 9t Annual California
1 Physicians Meeting; 2018 Nov 2-4; Santa Barbara, CA.

ed in Intrathecal Drug DeIiverg System shows Reduced Dosage Escalation as Compared to Peristaltic-Based Systems: a 24-month Retrospective Study. Poster
Society of Interventional Pain Physicians Meeting; 2017 Apr 20-22; Las Vegas, NV.

ad Intrathecal Drug Delivery System Demonstrated Clinical Benefit Compared to Peristaltic-Based System. Poster presented at: 215t Annual North American
leeting; 2018 Jan 11-14; Las Vegas, NV.

12. Domangue, C. Int eIive\r)/ System (DDS) and Periodic Bolus Infusion without Basal Rate: A Retrospective Analysis. Poster presented at: 21t Annual North American Neuromodulation
Socie leeting; 2018 Ja ; Las Vegas, NV.

13. Linninger, A. (2018). Computational Model of Intrathecal Drug Pumps Comparative Study to Evaluate Infusion Schemes. PowerPoint presentation. Data on File at Flowonix.



