AGENDA
State and Public School Life and Health Insurance Board
May 22, 2018
1:00 p.m.
EBD Board Room – 501 Building, Suite 500
I.

Call to Order ............................................................................ Dr. John Kirtley, Chair

II.

Approval of April 17, 2018 Minutes ........................................ Dr. John Kirtley, Chair

III.

ASE-PSE February Financials ................................ Cheryl Reed, EBD Fiscal Officer

IV.

DUEC Update ................................................................... Dr. Scott Pace, DUEC Chair

V.

Benefits Sub-Committee Update ............................... Claudia Moran, Benefits Chair

VI.

Quality of Care Updates ........................................... Margo Bushmiaer, Q of C Chair

VII.

Cheiron Update ........................................... Gaelle Gravot & John Colberg, Cheiron

VIII.

Regenerative Medicine Discussion
A. Dr. David Crain, MD, Bluetail
B. Laura Trivette, MiMedx Group, Inc

IX.

Director’s Report .......................................... Chris Howlett, EBD Executive Director

Upcoming Meetings
June 19, 2018, July 17, 2018, August 21, 2018

NOTE: All material for this meeting will be available by electronic means only
Notice: Silence your cell phones. Keep your personal conversations to a minimum.

STATE AND PUBLIC SCHOOL LIFE AND HEALTH
INSURANCE BOARD MEETING MINUTES
181st meeting of the State and Public School Life and Health Insurance Board
(hereinafter called the Board), met on May 22, 2018 at 1:00 p.m. in the EBD Board
Room, 501 Woodlane, Suite 500, Little Rock AR 72201.
Date | time 5/22/2018 1:00 PM | Meeting called to order by Renee Mallory, Vice-Chair

Attendance
Members Present

Members Absent

Dr. Terry Fiddler

Melissa Moore

Stephanie Lilly-Palmer

Lisa Sherrill

Renee Mallory- Vice-Chair
Greg Rogers
Dr. Lanita White
Dr. John Kirtley – Chair – Proxy: Brenda McCrady
Carla Haugen - Teleconference
Rett Hatcher
Dori Gutierrez
Herb Scott
Cindy Gillespie
Chris Howlett, EBD Executive Director, Employee Benefits Division
OTHERS PRESENT:
Eric Gallo, Rhoda Classen; Shalada Toles, RaQueisha Washington, Jamie Levinsky, Terri Freeman,
Allie Barker, EBD; Sandra Wilson, Nina Reed, Active Health; Ronda Walthall, Wayne Whitley, ARDOT;
Suzanne Woodall, Cherie Babcock, MedImpact; Karyn Langley, BJ Himes, QualChoice; Marc Watts,
ASEA; Dr. Micah Bard, Dr. Dwight Davis, Sherry Bryant, UAMS EBRX; Jessica Akins, Takisha
Sanders, Health Advantage; Jenna Goldman, Delta Dental; Jane Griffin, Chris, DataPath; Sylvia
Landers, Eileen Wider, Securian; Andy Davis, AR Democrat-Gazette; David Kizzia, AEA; William
Cottrell, DHS; Kristi Jackson, Jennifer Vaughn, ComPsych; Drew Crawford, CEA; Elizabeth
Montgomery, ACHI; Laura Trivette, MiMedx; Sean Seago, MERCK; Bud McConkie, Allergen;
Domonique Wadley, UAMS; Beverly Thornton, Collegium Pharma; Dana Lazzari, ABCBS; Jackie
Baker, Sherry Woods, ASP; Scott Baltz, State Representative; Emily Wilson; Seth Pinkerton

Approval of Minutes by: Renee Mallory, Vice-Chair
Mallory asked for a motion to approve minutes from the April 17, 2018 minutes.
Lilly-Palmer motioned for adoption of the minutes. McCrady seconded; all were in favor.
Minutes approved.

Financials by: Chris Howlett, EBD Executive Director
Howlett reported financials for April 2018.
For PSE, four (4) weeks of medical and pharmacy claims were paid. Total FICA savings for the
month was $524,246, and the total FICA savings for the year was $2,098,349. There was a net gain
of $9.1 million for the month, and a net gain of $13.9 million year-to-date. The net assets available are
$81.4 million.
For ASE, four (4) weeks of medical and pharmacy claims were paid. There was a net gain of $3.4
million for the month, and a net loss $1 million year-to-date. Net assets available are $32.3 million.
DUEC Report by: Dr. Scott Pace, DUEC Chair
Dr. Pace provided a review of the DUEC meeting and Dr. Jill Johnson also helped to answer any
questions.
Topics Included:
1. Second Review of Drugs
2. Class Reviews
a. Plaque Psoriasis
b. Osteoporosis Drugs
c. Alpha-1 Proteinase Inhibitors
3. Formulary Clean-Up
4. Lidocaine-Containing Products
5. Proton Pump Inhibitor
6. Review of New Drugs
Discussion:
Mallory questioned about the two people that are on Alpha-1 Proteinase Inhibitors drug; what
happens?
Dr. Pace stated that there is a 90-day discontinuation policy. They will continue coverage for the next
90 days, but the data does not support any clinical benefit that comes from the continued use at a
very high price to the plan.
Mallory questioned the osteoporosis drugs that we are excluding; is that the same issue.
Dr. Pace stated that it is not, for the Forteo we will grandfather the continued use of those already on
the drug.
Dr. Johnson added that Forteo has a two-year lifetime max because of risk for osteosarcoma of the
bones. We will let them finish their two years and starting now, not allow any new users.
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Dr. Fiddler questioned the alendronate; when you are talking about some people having adverse
effects, is any of this from spontaneous fractures for mandible?
Dr. Johnson stated that she does not know why they stop it. The most common reason people stop
taking alendronate or any other oral bisphosphonate is because of reflux. There is a warning that you
are supposed to stay upright for thirty minutes and drink with a full glass of water. Since that is the
most common side effect, the alternative is to be administered a once yearly zoledronic acid infusion
and be done with it. It provides cost savings to do that.
Dr. White inquired about Pregabalin. Outside of fibromyalgia treatment, in what case do you think
patients would pay the difference, and use Pregabalin over gabapentin?
Dr. Johnson responded that she doesn’t think they will. Gabapentin has good data, and in many if not
all the data look better with gabapentin.
The DUEC committee motioned to approve all the recommendations as presented. Dr. Fiddler
seconded. All were in favor.
Motion Approved.
Benefits Sub-Committee Report by: Chris Howlett, EBD Executive Director
Howlett stated that Cheiron presented a yearly review on the rates. Gravot presented an update with
the rate setting timeline, plan funding illustration and ASE/PSE projections. Gravot stated that the
projected increase for 2019 is 0% for ASE & PSE. Per Gravot, things look even better this year.
Haugen made a motion for the Benefits Sub-Committee to recommend that there be a 0% rate
increase for the ASE & PSE groups for the 2019 plan year. Walker seconded; all were in favor.
Motion approved.
Quality of Care Sub-Committee Report by: Chris Howlett, EBD Executive Director
The Quality of Care meeting included a presentation from ACHI that provided background on
diabetes prevalence nationally, and in Arkansas. The update also provided an initial analyses of EBD
members with Type 2 diabetes:
 Prevalence of EBD members with Type 2 diabetes (2016-2017) = 11.2%
 Prevalence of diabetes in Arkansas overall = 13%
 Diabetes in U.S. overall = 9.4% (with approximately 25% undiagnosed)

Cheiron Presentation by: John Colberg and Gaelle Gravot, Cheiron
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Gravot presented an updated review of the rate projections.


Under baseline trend scenarios:
– No increases needed for ASE or PSE for 2019



Assuming no change to medical network, and no significant increase to admin fees:
– Increases would be needed in 2020 for ASE and 2021 for PSE



Benefits Committee recommended 0% rate increase for both ASE and PSE.



Significant contribution increase may be required for 2020 for ASE if higher trends materialize
over the next year.



Unlikely contribution increase needed before 2021 for PSE.



Benefits Committee will review possible reductions to PSE deductibles at the June meeting.

Discussion:
Dr. Fiddler questioned, when you have unit price changes, is that considered an actual product or is it
a procedure?
Gravot stated that it could be either. For pharmacy, you would look at the average cost of a given
drug and how it varies from one year to the next. On the medical side, you will look at the procedure.
If you get an MRI, for example, it will be what it costs from year to year.
Howlett questioned about the current projection, we are still two to two and a half years out from that,
and that is a projection, correct? Gravot answered yes.
Mallory stated that if you were going to do $10 increase (slide 16, #6), you would have to ask for it at
the upcoming session, correct? Gravot stated yes.
Howlett stated that at the present fiscal situation for the ASE/PSE plans, here we are not seeing
where that would be an item to be considered at the present moment. It is still allowable from this
Board’s perspective to do that. We are not at the statutorily cap. We are $5 shy of the previous; the
current state cap is $450 by statute from 2017. There is latitude in there at any point for that to be
considered which goes up to the Director of DFA.
Hatcher questioned that right now Cheiron is looking at all three plans moving to the $500 deductible,
but have only calculated the premium plan. The Benefits Sub-Committee has asked you to look at all
three correct?
Gravot stated that we have only shown you the pricing for the premium deductible going down by
$500. We have not shown you any other reduction, classic or basic, yet. Howlett stated that would be
in the next Benefits and Board meeting.
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Hatcher stated that in June, state employees will have a final determination on what the pay plan is
going to be paying out and knowing that would better inform this Board on whether we need to ask for
contribution increase. He is less inclined to ask for a contribution increase from state employees if
that number is not as high as we hope, or think it is. I’d like to wait on making a motion until we have
been able to discuss it. I think it’s worth discussing a 3% increase on state employees and again I
know that it is a drop in the bucket. He is referring to the amount that the employee pays not the total
cost to the plan.
Howlett responded that we must address the motion that came up in the Benefits meeting and decide
what would be best. Hatcher stated that he would like to table it until we have a full board here.
Gutierrez questioned if we take that recommendation, can we not discuss the possible reductions of
deductibles later?
Howlett stated that out of the Benefits, the recommendation was 0%, and 0% for 2019 and the $500
reduction was evaluated on the premium plan. They want more information with the Classic and the
Basic combined. We are actively working on that now.
Gillespie questioned if he makes a motion to table, and we get a second, then we can have a
discussion around the rates?
Howlett stated that yes, we have to deal with the recommendation from the subcommittee and either
vote yes, no, or table it for more information.
Hatcher stated that he would like to table the motion and have discussion and wait until the next
meeting when we have more members here, then make a motion.
Haugen motioned to accept the recommendation from the Benefits subcommittee. Lilly-Palmer
seconded.
Dr. Fiddler stated that if there is enough uncomfortableness on this board for this, she can withdraw
her second and set it aside at this time, or we can vote on this and knock it down.hen the Board will
have to come back, and make another recommendation from that committee, and go through this
process again. We can also set it aside at this time, have the discussion and then come back and
vote on it at meeting in June.
Lilly-Palmer withdrew her second.
Mallory stated that the motion will be set aside.
Howlett added that it is still active recommendation, that is set aside for additional information and full
quorum.
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Dr. Fiddler questioned Hatcher if the 3% increase to lessen the pain in case we do have to increase,
or have you gotten a consensus that you see an increase needed rather than the 0%?
Hatcher responded that he looked back at the last three years. In 2015, state employees only,
received a 0% increase, and in 2016, a 3% increase. In 2017, a 0% increase and a 0% increase in
2018. Looking at the numbers, state employees with this new pay plan will be looking at a 2-3%
increase in paychecks. If that were going to come in at 3%, I would feel very comfortable about
asking for a 3% increase. A 3% increase on our premiums for 60% of state employees is like $2.50 a
check. 3% increase in their paycheck is about $40-$45 a check. I would just like to know that
information before we agree to a 0%. If state employees end up getting a 3% increase, I think this
would be the year to absorb a small 3% increase in premiums.
Gutierrez has an observation for the PSE Premium plan and the $500 deductible, and it shows that
16,000 or so have this plan. If you have that plan, you have more serious conditions. How would a
lower deductible effect the other ones?
Mallory said we have some things with huge increases, and we have done some with catastrophic
reserves.
Haugen stated that the state employees’ health care costs have come in below projections in recent
years, and she doesn’t want to lessen the benefit of the raises. They get and increase, and we take
their increase.
Mallory asked what out deadline is for setting the rates.
Howlett said on both PSE/ASE need to have rates for mid-July, so Dr. Fiddler stated that we will still
be ahead if we do it next.
Lilly-Palmer said that we are all state employees and public school employees, and we have to
consider that a reduction in the deductible could mean the complete opposite with a rise in the rates.
Regenerative Medicine Discussion by: Laura Trivette, MiMedx & Dr. David Crain, MD, Bluetail
Howlett gave a brief introduction expressed his desire to vote on the issue of emerging therapies.
Dr. Fiddler expressed his concern for moving forward with a vote, and he stated he has some
questions from the submitted Bluetail Q & A. Referring to question #4, this discusses a Bluetail
Medical Group’s patient services and navigation group, who is that exactly and it is an outside group?
This mentions a playbook, but can the physician go back and change his mind against this playbook?
Dr. Crain stated that the physician has the final say on whether the patient is a good candidate for the
therapies. The navigation is a separate company staffed with licensed nurses that have diagnostic
criteria to make recommendations for the doctor; the doctor would review and make determinations
regarding who is eligible for therapies.
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Dr. Fiddler said, so it is like an independent contractor?
Yes, answered Dr. Crain.
Ms. Fields stated that this will be a second opinion program whereby we have a group of nurses
gathering medical records, educating the patients and just being a resource for patients to reach out
to for help with any questions. The coaching, teaching and education are handled by RNs.
Dr. Fiddler said he called all about the 6 doctors within the states, and he got great reviews. Kudos to
you.
Referring to question # 6, the statement that manufacturers of drugs did not address the FDA’s letter
of Concern.
Dr. Crain apologized for the language being used, and said we use autologous products, minimally
manipulated cellular tissue, and it is very, very clear that we can use these products.
Referring to question # 16, Dr. Fiddler wanted to know if everyone follows these guidelines on current
decision tree protocols?
Dr. Crain stated yes, that the playbook is what they train with, and follow diagnostic skills and
ultrasound skills. The physician will come train with us and bring assistants since this is a living
tissue.
Referring to question #19, Dr. Fiddler wants to know if they have any ongoing outcome studies?
Dr. Crain stated yes, that there is a surgical pain outcome system. We also put people through a
functional movement screen; a combination of both is used to get real data.
Referring to page 62 of Bluetail Medical Group book, it states that 68% of patients required no
additional treatments. Is this what you are seeing across the board? Does this mean do they need
surgery?
Dr. Crain said that this means 68% did not need any further injections, surgeries, etc. We are trying to
keep cartilage healthy with a low burn rate.
Mallory referring to question #20, 86% success rate is high. Is that in lieu of surgery?
Dr. Crain answered yes, that there also is a pathway that the patient needs to follow.
Howlett asked Dr. Crain, regardless of the age, when you engage a member, you will present your
options instead of the standard levels of care out there?
Dr. Crain agreed and said according to the care pathway the patient will have to have already failed
conservative management and care. We do not want to treat end of disease state.
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Dr. Fiddler motioned for the EBD Executive Director and EBD team to use the information presented
by Bluetail Medical Group and MiMedx to operationalize a pilot program. Dr. White seconded. All
were in favor.
Motion Approved.
Director’s Report by: Chris Howlett, EBD Executive Director
As of last Friday morning, Naturally Slim has 2,578 ASE and 1,951 PSE signed up in a little over 2
hours, about 16 people a minute. The approved amount was 1,000 in each group.
For Catapult, just over 10,000 people have had screenings. We have over 15,000 appointments
available with 579 clinics coming up, and 72 clinics are in pending status. We are not trying to replace
your PCP, but we are trying to make it easier to get the screening at your workplace at a reduced
cost. The average claim is about $160. If you tell your doctor you do smoke, then you do not have to
be tested. That part of the claim is $20. The data from your screening is rolled up and sent to you on
your phone.
Mallory asked for a motion to adjourn the meeting. Dr. White motioned to adjourn, and Dr. Fiddler
seconded. All in favor.
Meeting Adjourned.
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Arkansas State Employees (ASE) Financials - January 1, 2018 through April 30, 2018
EMPLOYEE ONLY
EMPLOYEE + DEPENDENTS
BASIC
CLASSIC
PREMIUM
PRIMARY
TOTAL

ACTIVES

RETIREES

TOTAL

ACTIVES

RETIREES

1643

49

MEDICARE

1692

2580

67

MEDICARE

TOTAL

2059

70

2129

3445

94

3539

22700

2088

24788

38946

2622

41568

207

9913

10120

430

12817

13247

26402

2414

9913

38729

44971

3213

12817

61001

2647

REVENUES & EXPENDITURES

1
2
3
4

5
6
7
8
9

11
12
13
14

$
$
$
$
$

Year to Date
(4 Month)
58,155,524
32,403,980
3,598,297
6,004,000
100,161,801

13,936,729
1,184,363
54,398
78,330

$

66,018,840

$

4,959,641

$
$

218,900
316,555

$
$
$
$
$

6,149,246
24,875
358,967
21,786,908

$

27,787,290

$
$
$

490,962
1,383,055
101,175,244

$

3,399,846

$

(1,013,443)

$
$
$

9,067,608
97,209,137
5,561,503

$
$

1,040,458
112,878,706

$
$
$
$

849
3,780
50
39,560

$
$
$

25,700,000
2,000,000
27,744,239

Net Assets

$

85,134,467

Less Reserves Allocated
Premiums for Plan Year 1/1/18 - 12/31/18 ($5,040,000 + $8,262,000 + $4,710,000)
Premiums for Plan Year 1/1/19 - 12/31/19 ($5,508,000 + $2,826,000)
Premiums for Plan Year 1/1/20 - 12/31/20 ($1,884,000)
Catastrophic Reserve (2017 $20,600,000)
Net Assets Available

$
$
$
$
$

(12,008,000)
(8,334,000)
(1,884,000)
(30,600,000)
32,308,467

Funding
State Contribution
Employee Contribution
Other
Allocation of Reserves
Total Funding
Expenses
Medical Expenses
Claims Expense
Claims IBNR
Medical Administration Fees
Refunds
Employee Assistance Program (EAP)
Life Insurance
Pharmacy Expenses
RX Claims
RX IBNR
RX Administration
Plan Administration
Total Expenses

15 Net Income/(Loss)

16
17
18
19
20
21

22
23
24
25
26
27
28

29
30
31
32
33
34
35

BALANCE SHEET
Assets
Bank Account
State Treasury
Due from Cafeteria Plan
Due from PSE
Receivable from Provider
Accounts Receivable
Total Assets
Liabilities
Accounts Payable
Deferred Revenues
Due to Cafeteria
Due to PSE
Due to Federal Government ($27 fee)
Health IBNR
RX IBNR
Total Liabilities

$
$
$
$
$

Current
Month
14,538,524
8,100,653
1,046,577
1,501,000
25,186,754

$
$
$
$
$
$

Public School Employees (PSE) Financials - January 1, 2018 through April 30, 2018
EMPLOYEE ONLY
EMPLOYEE + DEPENDENTS
BASIC
CLASSIC
PREMIUM
PRIMARY
TOTAL

ACTIVES

RETIREES

TOTAL

ACTIVES

RETIREES

4250

421

4671

6401

558

6959

24281

2032

26313

46124

2413

48537

17715

608

18323

23371

652

46246

MEDICARE

62

12235

12297

3123

12235

61604

75896

MEDICARE

TOTAL

24023

124

13311

13435

3747

13311

92954

REVENUES & EXPENDITURES

1
2
3
4
5

6
7
8
9
10
11
12
13
14

Funding
Per Participating Employee Funding (PPE Funding)
Employee Contribution
Department of Education $35,000,000 & $15,000,000 & Other Funding
Other
Allocation of Reserves
Total Funding
Expenses
Medical Expenses
Claims Expense
Claims IBNR
Medical Administration Fees
Refunds
Employee Assistance Program (EAP)
Pharmacy Expenses
RX Claims
RX IBNR
RX Administration
Plan Administration
Total Expenses

$
$
$
$
$
$

Current
Month
8,385,449
9,766,432
8,333,333
2,763,560
1,883,333
31,132,107

$
$
$
$
$
$

Year to Date
(4 Month)
33,556,771
39,127,805
43,933,333
4,399,595
7,533,332
128,550,836

$
$
$
$
$

15,225,616
1,831,457
80,006

$

68,701,578

$

7,626,237

$

320,173

$
$
$
$
$

4,058,700
190,655
639,486
22,025,918

$

17,497,690

$
$
$

762,998
1,600,674
96,509,351

$

(18,100,000)

$

13,941,486

$
$
$
$
$
$

31,159,277
140,878,351
12,801,813
39,560
184,879,001

$

250

$
$
$

25,700,000
1,400,000
27,100,250

$

157,778,751

15 Less DOE Allocation
16 Net Income/(Loss)

17
18
19
20
21

22
23
24
25
26
27

BALANCE SHEET
Assets
Bank Account
State Treasury
Receivable from Provider
Accounts Receivable
Due from ASE
Total Assets
Liabilities
Accounts Payable
Due to ASE
Deferred Revenues
Due to Federal Government ($27 fee)
Health IBNR
RX IBNR
Total Liabilities

28 Net Assets

$

9,106,189

Less Reserves Allocated
29
30
31
32
33
34
35
36

Premiums for Plan Year 1/1/18 - 12/31/18 ($3,840,000 + $660,000+18,100,000 DOE)
Premiums for Plan Year 1/1/19 - 12/31/19 ($396,000)
Premiums for Plan Year 1/1/20 - 12/31/20 ($264,000)
Premium Assistance (FICA Savings)
Catastrophic Reserve (2017 $58,500,000)
Net Assets Available
Fifth Week of Claims 4,542,561.85

$ (15,066,668)
$
(396,000)
$
(264,000)
$
(2,098,349)
$
(58,500,000)
$
81,453,734

PROJECTED PAID CLAIMS AND EXPENSES BY MONTH

PSE
2017 April
Medical Claims

PROJECTED
Monthly
Amount
14,290,000

ACTUAL
Monthly
Amount
10,714,594

DIFFERENCE
Monthly
Amount
(3,575,406)

PROJECTED
YTD
Total
62,280,000

ACTUAL
YTD
Total
56,191,413

DIFFERENCE
YTD
Total
(6,088,587)

Pharmacy Claims

PROJECTED
Monthly
Amount
3,980,000

ACTUAL
Monthly
Amount
3,825,911

DIFFERENCE
Monthly
Amount
(154,089)

PROJECTED
YTD
Total
15,100,000

ACTUAL
YTD
Total
15,028,743

DIFFERENCE
YTD
Total
(71,257)

Expenses/Other

PROJECTED
Monthly
Amount
2,750,000

ACTUAL
Monthly
Amount
2,030,378

DIFFERENCE
Monthly
Amount
(719,622)

PROJECTED
YTD
Total
11,000,000

ACTUAL
YTD
Total
8,729,946.00

DIFFERENCE
YTD
Total
(2,270,054)

Medical Claims

PROJECTED
Monthly
Amount
14,450,000

ACTUAL
Monthly
Amount
10,512,305

DIFFERENCE
Monthly
Amount
(3,937,695)

PROJECTED
YTD
Total
59,520,000

ACTUAL
YTD
Total
51,094,461

DIFFERENCE
YTD
Total
(8,425,539)

Pharmacy Claims

PROJECTED
Monthly
Amount
6,310,000

ACTUAL
Monthly
Amount
6,104,920

DIFFERENCE
Monthly
Amount
(205,080)

PROJECTED
YTD
Total
25,850,000

ACTUAL
YTD
Total
24,687,573

DIFFERENCE
YTD
Total
(1,162,427)

Expenses/Other

PROJECTED
Monthly
Amount
1,980,000

ACTUAL
Monthly
Amount
1,462,075

DIFFERENCE
Monthly
Amount
(517,925)

PROJECTED
YTD
Total
7,920,000

ACTUAL
YTD
Total
6,311,177.00

DIFFERENCE
YTD
Total
(1,608,823)

ASE
2017 April

NOTES FOR APRIL 2018 FINANCIALS
PSE





We paid 4 weeks of claims for both medical and pharmacy.
FICA Savings received for the month was $524,246. Total FICA savings for the year was
$2,098,349.
We had a net gain of $9.1 million for the month and a net gain of $13.9 million year-to-date –
Line 16.
Net Assets available are $81.4 million – Line 35.





We paid 4 weeks of claims for both medical and pharmacy.
We had a net gain of $3.4 million for the month and net loss of 1 million year-to-date – Line 15.
Net Assets available are $32.3 million – Line 33.



ASE

Projected vs. Actual Report
The projected vs. actual claims and expenditures report shows the numbers from the current month,
the year-to-date (YTD) and the differences. The monthly amounts are for April 2018 and YTD amounts
are for January-April 2018.

ASE Cafeteria Plan Financials - January 1, 2018 through April 30, 2018
Revenues & Expenditures
Current
Month

Funding
FICA Savings
Interest, Penalties, Tax Set Off
Total Funding

Year to Date
(4 month)

$
$
$

407,810
9,522
417,332

$
$
$

1,686,566
28,952
1,715,517

Plan Administration
Forfeited Benefits (Annual Expense)
FICA Savings Transfer (Annual Expense)
Total Expenses

$
$
$
$

754
754

$

3,191

$

3,191

Net Income/(Loss)

$

416,578

$

1,712,326

$
$
$
$

581,720
2,500,075
6,448,818
50

$
$

38,072
9,568,735

Liabilities
Accounts Payable
Due to Health Plan (FICA Savings Annual)
Due to Health Plan (Forfeited Benefits Annual)
Total Liabilities

$
$
$
$

(152,535)
4,703,914
857,589
5,408,968

Net Assets

$

4,159,767

Expenses

Balance Sheet
Assets
State Cafeteria (Flexible Benefits)
Admin Acct (FICA Savings)
State Treasury
Due from Health Plan
Due from State Employee Fund
Accounts Receivable
Total Assets

State and Public School Life and Health Insurance Board
Drug Utilization and Evaluation Committee Report
The following report pertains to the DUEC meeting at 1:00 p.m. on May 7, 2018, with Hank Simmons, MD, PhD
presiding.

I. Old Business
A. Second Review of Drugs: by Dr. Jill Johnson & Dr. Jarrod King, UAMS
Drs. Jill Johnson and Jarrod King presented the most recent clinical information on the following
drugs that had previously been reviewed by the DUEC. The DUEC and Board, with the
exception of Nuplazid®, originally excluded all of the drugs listed in the table below.
After further clinical evaluation of Nuplazid®, its effectiveness is found to be marginal and the
FDA has recently released new harms data, prompting the DUEC to recommend exclusion.
Dr. Johnson also presented additional clinical data on Ninlaro®, an agent used to treat Multiple
Myeloma. Based on improved clinical outcomes, she recommended adding Ninlaro® to
coverage.
Drug
Rexulti® (brexpiprazole)
OFEV ® (nintedanib)
Ninlaro® (Ixazomib)
Tagrisso® (Osimertinib)
Nuplazid® (pimavanserin)

Indication / Use
Major Depressive Disorder
Idiopathic Pulmonary Fibrosis
Multiple Myeloma
Metastatic small cell lung cancer
Parkinson’s disease

DUEC Recommendation
Exclude
Exclude
Cover with PA – Specialty Tier
Exclude
Exclude

The committee voted to adopt the recommendations summarized in the above table.

II. New Business
A. Class Reviews: by Dr. Jill Johnson and Dr. Jarrod King, UAMS
Drs. Johnson and King performed three drug class reviews based on new drug entries into
these respective classes.
The DUEC recommendations to the Board are below:
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1. Plaque Psoriasis – Recommend that two new agents, Taltz® and Siliq® be added to
coverage with prior authorization and be placed in the Specialty co-payment tier (Tier 4)
pending a rebate review of the class by EBRx.
2. Osteoporosis Drugs -- Based on evidence and cost effectiveness studies reviewed by
the DUEC, it is recommended:
a. Cover alendronate (generic Fosamax®)
b. Apply reference pricing to all other bisphosphonates EXCEPT ibandronate.
Ibandronate would be excluded.
c. If patient has adverse effects to alendronate, the alternative is zoledronic acid 45mg once yearly that would be administered by IV infusion.
d. Exclude Forteo® (teriparatide). Grandfather current utilizers.
e. Continue to exclude Tymlos® (abaloparatide)
f. Continue to exclude Prolia® (denosumab) for this indication.
3. Alpha-1 Proteinase Inhibitors – Based on an evaluation of the drugs used to treat
alpha-1 antitrypsin deficiency, clinical data reveals that the drugs do not work, despite an
average monthly cost of almost $10,000.
The EBD plan currently has two utilizing members.
The DUEC recommended to:
1. Exclude these drugs from coverage for any future use
2. Notify the current utilizing members that these drugs would no longer be covered by
the Plan. The 90-day discontinuation policy, as established by the Board would
apply to these members.

B. Formulary Clean-Up: by Dr. Micah Bard, UAMS
Dr. Bard presented an overview of items as part of the ongoing Drug Formulary clean-up and
maintenance. Dr. Bard explained that due to changes in drug pricing and other ongoing
industry factors, it was necessary to make adjustments to the drug formulary and benefit from
time to time and the items in the table below reflected these circumstances.
Drug Name

Drug Category / Use

Semprex-D® (acrivastine
and pseudoephedrine)

Antihistamine/
Decongestant
combination

Memantine 5mg, 10mg
(generic for Namenda®)

Alzheimer’s agent

Ezetimibe (generic for
Zetia®)

Lipid lowering agent

Current Coverage / Utilization
/ Notes
Covered with no restriction –
Tier 2 ($40)
Total Cost/Rx = $504.01. Only 1
paid claim during 1Q2018
Covered w/prior authorization
– Tier 2 ($40)
Avg. Cost/Rx = $32 (5mg), $25
(10mg)
Covered w/prior authorization
– T2. Notes from February
2017 DUEC: Vytorin was NOT

DUEC Recommendation
Exclude.

Move to Tier 1 with no
restrictions, remove PA.

Remove PA and cover at tier
1 with no restrictions
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Aripiprazole (generic for
Abilify®)

Antipsychotic Agent

Celecoxib (generic for
Celebrex®)

Non-steroidal antiinflammatory agent
(NSAID)

Fenortho® (fenoprofen)
200mg

Non-steroidal antiinflammatory agent
(NSAID)
PD5 Inhibitor
(Pulmonary Arterial
Hypertension treatment)
IBS-D treatment in
women

Revatio® 20mg (sildenafil)

Alosetron tablets (generic
for Lotronex®)

added to this PA. DUEC noted
that Zetia is going generic later
in 2016 and decided to exclude
coverage of Vytorin. Once Zetia
goes generic, members can get
2 cheap separate generic
products leaving the plan with
less of a balance.
Covered w/PA – T2
Price has dropped significantly
(blended Avg. Cost/Rx is ~$33)
Celecoxib and Celebrex has
been excluded from coverage
from the beginning. The price
of generic celecoxib has
dropped significantly.
NADAC/unit cost is
$0.28/capsule (100mg) and
$0.33/capsule (200mg)
Coverer w/no restrictions – T2.
1 claim during 1Q2018 cost
$1,700.
Coverer w/PA – T4. 3 Rxs
during 1Q2018. Plan Paid
$12,500. ($46.16/tablet)
Covered w/o restrictions – T1.
2 Rxs during 1Q2018. Plan Paid
$1,260/Rx ($21/tablet)

Remove PA and cover at tier
1 with no restrictions
Add generic celecoxib to
coverage with no
restrictions – T1

Exclude.

Exclude brand name and
only cover sildenafil.
Move from Tier-1 to Tier-4

The DUEC recommended: Adoption of the recommendations in the table above.

C. Lidocaine-containing products
Dr. Bard presented a list of lidocaine-containing topical products the Plan was currently paying
for. During 1Q2018, the Plan paid just over $34,000 for these products. Topical lidocaine
preparations are now available over-the-counter in 4% and 5% strengths and can be obtained
without prescription.
The DUEC recommended: The Plan exclude prescription versions of lidocaine-containing
products (5% or less) as 5% and lower are available OTC. Lidocaine-containing products at
concentrations greater than 5% would remain covered by the Plan.

D. Proton Pump Inhibitors: by Dr. Dwight Davis, UAMS
Dr. Davis presented the Plan’s utilization history of Proton Pump Inhibitors, drugs to treat acid
reflux. In 2005, the Plan spent $4.5 million annually for these drugs. Due to coverage policy
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changes, including the implementation of reference-based pricing, the Plan’s annual spend for
these drugs has decreased to approximately $160,000.
Despite the significant reduction in Plan spend over time, four (4) agents are now available
over-the-counter (OTC). Based on clinical data, the Plan has always considered all agents in
the class to be therapeutically equal. Therefore, Dr. Davis recommended the DUEC consider
removing this category of drugs from coverage as viable alternatives were available OTC.
In addition to the recommendation, Dr. Davis pointed out two claims for generic Zegerid
(omeprazole + sodium bicarbonate) with a cost of around $3,000/Rx. The Plan paid a little over
$18,000 for these two products during 1Q2018, which represented over 40% of the total amount
paid by the Plan for this category.
The DUEC recommended:
1. The generic Zegerid product ($3,000/Rx) be removed from Plan coverage and the effected
members be notified with the 90-day discontinuation policy.
2. Table the decision to remove Proton Pump Inhibitors from coverage altogether.

E. Review of New Drugs: by Dr. Jill Johnson and Dr. Jarrod King, UAMS
Drs. Johnson and King presented a review of new drugs to market.
1. Specialty Medications
a. Recommended Additions
BRAND NAME

GENERIC NAME

PRICING (AWP)

INDICATION

SIMILAR THERAPIES
ON FORMULARY

DUEC VOTE

Symfi Lo 400300mg

efavirenx/lamivu/tenofov
disop

$65.38/tablet

HIV

HIV agents covered
T4

T4

Biktarvy 50200-25

Bictegrav/emtricit/tenofov $117.83/tablet
ala

HIV

HIV agents covered
T4

T4

b. Recommended Exclusions
BRAND NAME

GENERIC NAME

PRICING (AWP)

INDICATION

Prolastin-C
Alpha-1-Proteinase
1000mg/20mL Inhibitor
solution

$600/vial

Alpha1antitrypsin
deficiency

Erleada 60mg
tablet

$109.20/tablet

Prostate
cancer

apalutamide

SIMILAR
THERAPIES ON
FORMULARY
Prolastin-C
1000mg solution
reconstituted

DUEC VOTE

Xtandi, Zytiga

Exclude,
code 8

Rec:
exclude,
code 8
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c. Tabled Drugs
Luxturna
1.5X10EX11

Voretigene NeparvovecRzyl

Retinal
dystrophy

Symdeko
100-150mg
tablet

Tezacaftor/ivacaftor

Cystic Fibrosis

Kalydeco,
Orkambi

$480.00/tablet

Tabled
Tabled

2. Non-Specialty Medications
a. Recommended Additions
BRAND NAME

GENERIC NAME

PRICING (AWP)

INDICATION

SIMILAR
THERAPIES ON
FORMULARY

DUEC VOTE

Clenpiq 10 3.5/160

Sod Picosulf/Max
Ox/Citric Ac

$70.21 per
bottle

Laxative /
Bowell Prep

PrePopik

T3

Lyrica CR
82.5mg,
165mg,
330mg

Pregabalin

$15.324/tablet,
parity priced

Neuropathic
Pain

gabapentin

RBP to
gabapentin

b. Recommended Exclusions
BRAND NAME

GENERIC NAME

PRICING (AWP)

INDICATION

Admelog
100U/ML 3ML Pen

Insulin Lispro

$108.20 / 3ML
Pen

Diabetes

Admelog
100U/ML Vial

Insulin Lispro

$280.20 / vial

Diabetes

Bonjesta
20mg-20mg

doxylamine
succinate/vit B6

$12.34/tablet

Nausea/Vomiti
ng

Dithol 1.5%10%

diclofenac
sodium/menthol
topical solution

$2,894.70 /
bottle

Osteoarthritis

SIMILAR
THERAPIES ON
FORMULARY

DUEC VOTE

Humalog,
Novolog

Exclude, code
13

Humalog,
Novolog

Exclude, code
13
Exclude, code
13. OTC
alternatives

Topical
NSAIDS
excluded

Exclude
DiThol.
Explore
covering
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topical
NSAIDs
Impoyz 0.03%
Cream

clobetasol propionate

$540.00/60gm
tube

Misc.
dermatological
conditions

Generic topical Exclude, code
steroids
13

Lonhala
Magnair
Starter 25
mcg/ml vialnebulizer &
refill

glycopyrrolate

$22.66/vial
COPD
($1,359/month)

Spiriva

Exclude, code
13

Methylphenida
te ER 72mg

Methylphenidate

$22.81/tablet

ADHD

Multiple
generic
versions

Exclude code
13.

Noctiva 0.83,
1.66 Spray

desmopressin acetate

$510.00/3.8gm
bottle, parity
priced

Adult nocturnal
polyuria

generic
desmopressin

Exclude, code
8.

PrednisoloneGatifloxBromfenc
0.5%-1%

gatifloxacin/prednisolo
ne/ bromfenac

Ophthalmic
antibiotic,
glucocorticoid,
and NSAID
combo

prednisolone,
Exclude code
gatifloxacin,
13.
and bromfenac
ophthalmic
agents all
available Tier
1

Roweepra XR
500mg, 750mg

levetiracetam

500mg
=$4.44/tablet
750mg
=$6.67/tablet

Partial onset
seizures in
epilepsy

Generic 24hr
ER formulation
available

Exclude, code
13

Segluromet
2.5/500,
7.5/500,
2.5/1000,
7.5/1000

Ertugliflozin/metformin

$5.36/tablet,
parity priced

Type-2
Diabetes

Jardiance,
Synjardy

Exclude, code
13, 1

Solosec 2GM
PKT

Secnidazole

$324/package

Antiprotozoal
Agent

metronidazole,
tinidazole

Exclude code
13

Steglatro 5mg,
15mg tablet

Ertugliflozin Pidolate

$10.728/tablet,
parity priced

Type-2
Diabetes

Jardiance,
Synjardy

Exclude, code
13, 1
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Steglujan
5/100, 15/100
tablets

Ertugliflozin/Sitagliptin

$20.94/tablet,
parity priced

Type-2
Diabetes

Jardiance,
Synjardy

Exclude, code
13, 1

Sublocade
100mg, 300mg
syringe

buprenorphine

$1,896/syringe
, parity priced

Opioid
dependence

buprenorphine
tablets
covered,
injections
currently
excluded

Exclude code
13.
Alternative at
T1 is generic
buuprenorphin
e SL tabs.

Zypitamag
1mg, 2mg,
4mg tablet

pitavastatin
magnesium

$9.30/tablet,
parity priced

Hyperlipidemia

atorvastatin,
lovastatin,
pravastatin,
rosuvastatin,
simvastatin

Exclude, code
13, 1

Meeting Adjourned.
Respectfully submitted,
Henry F. Simmons, Jr., M.D., Ph.D.
Vice Chair, DUEC
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*New Drug Code Key:
1
2
3

4

5

6

7
8
9
10

11
12
13

Lacks meaningful clinical endpoint data; has shown efficacy for surrogate endpoints only.
Drug’s best support is from single arm trial data
No information in recognized information sources (PubMed or Drug Facts & Comparisons or Lexicomp)
Convenience Kit Policy - As new drugs are released to the market through Medispan, those drugs described as “kits
will not be considered for inclusion in the plan and will therefore be excluded products unless the product is available
solely as a kit. Kits typically contain, in addition to a pre-packaged quantity of the featured drug(s), items that may be
associated with the administration of the drug (rubber gloves, sponges, etc.) and/or additional convenience items
(lotion, skin cleanser, etc.). In most cases, the cost of the “kit” is greater than the individual items purchased
separately.
Medical Food Policy - Medical foods will be excluded from the plan unless two sources of peer-reviewed,
published medical literature supports the use in reducing a medically necessary clinical endpoint.
A medical food is defined below:
A medical food, as defined in section 5(b)(3) of the Orphan Drug Act (21 U.S.C. 360ee(b)(3)), is “a food which is
formulated to be consumed or administered eternally under the supervision of a physician and which is intended for
the specific dietary management of a disease or condition for which distinctive nutritional requirements, based on
recognized scientific principles, are established by medical evaluation.” FDA considers the statutory definition of
medical foods to narrowly constrain the types of products that fit within this category of food. Medical foods are
distinguished from the broader category of foods for special dietary use and from foods that make health claims by the
requirement that medical foods be intended to meet distinctive nutritional requirements of a disease or condition, used
under medical supervision, and intended for the specific dietary management of a disease or condition. Medical foods
are not those simply recommended by a physician as part of an overall diet to manage the symptoms or reduce the
risk of a disease or condition, and all foods fed to sick patients are not medical foods. Instead, medical foods are
foods that are specially formulated and processed (as opposed to a naturally occurring foodstuff used in a natural
state) for a patient who is seriously ill or who requires use of the product as a major component of a disease or
condition’s specific dietary management.
Cough & Cold Policy - As new cough and cold products enter the market, they are often simply re-formulations or
new combinations of existing products already in the marketplace. Many of these existing products are available in
generic form and are relatively inexpensive. The new cough and cold products are branded products and are
generally considerably more expensive than existing products. The policy of the ASE/PSE prescription drug program
will be to default all new cough and cold products to “excluded” unless the DUEC determines the product offers a
distinct advantage over existing products. If so determined, the product will be reviewed at the next regularly
scheduled DUEC meeting.
Multivitamin Policy - As new vitamin products enter the market, they are often simply re-formulations or new
combinations of vitamins/multivitamins in similar amounts already in the marketplace. Many of these existing products
are available in generic form and are relatively inexpensive. The new vitamins are branded products and are generally
considerably more expensive than existing products. The policy of the ASE/PSE prescription drug program will be to
default all new vitamin/multivitamin products to “excluded” unless the DUEC determines the product offers a distinct
advantage over existing products. If so determined, the product will be reviewed at the next regularly scheduled
DUEC meeting.
Drug has limited medical benefit &/or lack of overall survival data or has overall survival data showing
minimal benefit
Not medically necessary
Peer -reviewed, published cost effectiveness studies support the drug lacks value to the plan.
Oral Contraceptives Policy - OCs which are new to the market may be covered by the plan with a zero dollar, tier 1,
2, or 3 copay, or may be excluded. If a new-to-market OC provides an alternative product not similarly achieved by
other OCs currently covered by the plan, the DUEC will consider it as a new drug. IF the drug does not offer a novel
alternative or offers only the advantage of convenience, it may not be considered for inclusion in the plan.
Other
Insufficient clinical benefit OR alternative agent(s) available
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State and Public School Life and Health Insurance Board
Benefits Sub-Committee Summary Report
The following report resulted from a meeting of the Benefits Sub-Committee on May 11,
2018, with Claudia Moran presiding.
Topics Discussed:
-

Approval of Minutes
EBD Financials
Cheiron Yearly Review
Director’s Report

Cheiron Yearly Review: Gaelle Gravot, FSA, MAAA
Gravot presented an update with the rate setting timeline, plan funding illustration and
ASE/PSE projections. Gravot stated that the projected increase for 2019 is 0% for ASE
& PSE. Per Gravot, things look even better this year.
Haugen made a motion for the Benefits sub-committee to recommend that there be a
0% rate increase for the ASE & PSE for the 2019 plan year. Walker seconded; all were
in favor.
Motion approved.
Director’s Report: Chris Howlett, EBD Executive Director
Howlett reported on the outstanding EBD programs, Catapult health screenings,
Bariatric and Naturally Slim.

Benefits Sub-Committee
May 11, 2018

1

Summary of ACHI Presentation to
EBD Quality of Care Sub-Committee
May 15, 2018 Meeting
The following items were discussed during last Tuesday’s Quality of Care Subcommittee
meeting:
Diabetic Population Profile:


Mike Motley and Izzy Montgomery from the Arkansas Center for Health Improvement
(ACHI) provided background on diabetes prevalence nationally and in Arkansas, and
provided an initial analyses of EBD members with Type 2 diabetes:
o

Prevalence of EBD members with Type 2 diabetes (2016-2017) = 11.2%

o

Prevalence of diabetes in Arkansas overall = 13%

o

Diabetes In U.S. overall = 9.4% (with approximately 25% undiagnosed)



Provided following table to committee (12 month period 2016-2017):



Average costs for EBD members with Type 2 diabetes was 2.5 times greater than those
without the disease



Provided overview of the Medicare Diabetes Prevention Program



Provided overview of Arkansas Healthy Employee Lifestyle Program (AHELP)

Arkansas State Employees
& Public School Employees
Health Benefits Program

Updated 2019
Rate Projections
May 22, 2018
Board Meeting

Gaelle Gravot, FSA, MAAA
John Colberg, FSA, MAAA

Topics
1)
2)
3)
4)
5)
6)

Rate Setting Timeline
Emerging Experience
Plan Funding Illustration
PSE Projections
ASE Projections
Summary

Appendices
A.
B.
C.

2018 Final Rate Details
2018 Plan Design
Assumptions, Use & Disclosures
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8
10
14
18

20
24
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Rate Setting Timeline
• March Board Meeting and April Benefits Committee
– Review of trends

• April Board Meeting

– First look at rates for 2019

• May Benefits Committee

– Benefits Committee recommendation to the Board: 0%
employee/retiree rate increase for both ASE and PSE

• May Board Meeting

– Review updated projections
– Vote on Benefits Committee rate recommendation?

• June Benefits Committee

– Review possible benefit changes to PSE plan designs

• June Board Meeting

– Vote on possible PSE benefit changes?
05/22/2018
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PSE Emerging Experience

05/22/2018

4

PSE Emerging Claims Experience

05/22/2018

5

ASE Emerging Experience

05/22/2018

6

ASE Emerging Experience

05/22/2018
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Plan Funding Illustration
Other
Income

Emp/Ret
Contrib.

State/
District Contrib.

Reserves

Build

Use

Claims
(& expenses)

05/22/2018
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Projecting Costs
Experience periods:
3/1/2017 – 2/28/2018
(Medical)
5/1/2017 – 4/30/2018
(Pharmacy

Rating Period:
1/1/2019 – 12/31/2019

To project costs we reflect anticipated changes due to
• Plan Design (none)
•
Trend
• Vendors/Network
o
Utilization
(assumed none)
o
Unit Price Changes
o
New Services
• Demographics
o
Leveraging
• Migration (see
following slides)
• Geography (none)
05/22/2018
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PSE Enrollment

05/22/2018
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PSE Financial Projections

05/22/2018
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PSE Rate Projections
The table below shows the aggregate increase in employee/retiree
contributions needed under each scenario. The actual increase by plan
and tier would be determined by the Board.
Minimum Rate Increase of 0%

1)

5% Medical / 8% Pharmacy all years
New Reserves Allocated ($ million)

2)

4% Medical / 7% Pharmacy all years
New Reserves Allocated ($ million)

3)

6% Medical / 9% Pharmacy all years
New Reserves Allocated ($ million)

4)

1 year at 1% Medical / 4% Pharmacy, then 5%/8%
New Reserves Allocated ($ million)

5)

1 year at 9% Medical / 12% Pharmacy, then 5%/8%
New Reserves Allocated ($ million)

6)

5% / 8% with PSE Premium $500 Deductible
New Reserves Allocated ($ million)

2019
0%

2020
0%

2021
10%

2022
24%
19%

$13.0

$40.8

$31.9

0%

0%

0%

$0.0

$13.0

$24.1

$43.0

$12.7

0%

$13.0

0%

$57.8

25%

22%

0%

0%

0%

11%

$7.9

$0.0

$13.0

$13.7

$44.3

$35.0

0%

$13.0

6%

$52.3

24%

18%

0%

0%

16%

23%

$21.4

$44.6

$0.0

$19.7

Minimu

$0.0

$0.0

05/22/2018
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PSE Rate Projections

05/22/2018
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ASE Enrollment

05/22/2018
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ASE Financial Projections

05/22/2018
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ASE Rate Projections
The tables below shows the aggregate increase in employee/retiree
contributions needed under each scenario. The actual increase by plan
and tier would be determined by the Board.
Minimum Rate Increase of 0%

1)

5% Medical / 8% Pharmacy all years

2019
0%

2020
20%

2021
24%

2022
19%

New Reserves Allocated ($ million)

$20.8

$19.8

$0.0

$0.0

0%

$20.8

8%

$26.0

24%

18%

0%

$20.8

31%

$13.5

24%

20%

0%

$20.8

0%

$32.3

27%

23%

0%

42%

18%

16%

0%

12%

22%

17%

2)

4% Medical / 7% Pharmacy all years
New Reserves Allocated ($ million)

3)

6% Medical / 9% Pharmacy all years
New Reserves Allocated ($ million)

4)

1 year at 1% Medical / 4% Pharmacy, then 5%/8%
New Reserves Allocated ($ million)

5)

1 year at 9% Medical / 12% Pharmacy, then 5%/8%
New Reserves Allocated ($ million)

6)

5% / 8% with State Cont. Rate Increasing $10/yr
New Reserves Allocated ($ million)

$20.8
$16.5

$1.6

$24.1

$0.0

$0.0

$5.5

$0.0

$0.0

Minimu

$0.0

$0.0

$0.0

$0.0

$0.0

05/22/2018
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ASE Rate Projections
ASE 2020 Random Trend Rate Increase Scenarios
Employee/Retiree Rate Increase

70%
60%
50%
40%
30%

20%
10%
0%

1%

11%

21%

31%
41%
51%
61%
71%
% of Scenarios less than or equal to rate increase

3% Rate Increase in 2019
2020 Rate Increase
% of scenarios less than
or equal to increase

0%
10%
20%
30%
30.6% 50.0% 70.0% 84.5%
38.9% 59.7% 78.4% 90.0%

81%

91%

0% Rate Increase in 2019

40%
93.5%
95.9%

with 0% Rate Increase in 2019
with 3% Rate Increase in 2019

05/22/2018
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Summary
• Under baseline trend scenarios

– No increases needed for ASE or PSE for 2019

• Assumes no change to medical network and no significant increase to admin
fees

– Increases would be needed in 2020 for ASE and 2021 for PSE

• Benefits Committee has recommended 0% rate increase for
both ASE and PSE
• Significant contribution increase may be required for 2020 for
ASE if higher trends materialize over the next year
• Unlikely contribution increase needed before 2021 for PSE

• Benefits Committee will review possible reductions to PSE
deductibles at the June meeting
05/22/2018
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Cheiron (pronounced kī´· ron), the immortal centaur
from Greek mythology, broke away from the pack and
was educated by the Gods. Cheiron became a mentor to
classical Greek heroes, then sacrificed his immortality
and was awarded in eternity as the constellation
Sagittarius.

05/22/2018
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Appendix A – PSE Actives
2018 Final Rate Details
Premium

Actives

Unadjusted
Total Rate

Direct State
Contrib. & Reserve Used
FICA
/ (Added)

School
District
Contrib.

2018
Employee
Cost

$584.28 $243.88
1,362.48
374.65
1,022.96
395.84
1,801.16
812.10
$11.7
$4.8

($0.56)
(0.87)
(0.92)
(1.88)
($0.0)

$157.50 $183.46
157.50
831.20
157.50
470.54
157.50
833.44
$2.7
$4.2

$284.04
627.22
477.50
820.68
$9.8

$80.71
115.37
161.96
305.57
$3.1

($0.19)
(0.27)
(0.38)
(0.71)
($0.0)

$157.50
157.50
157.50
157.50
$3.7

Est Annual Total ($ mil)

$157.68
316.58
247.26
406.18
$0.8
$22.3
$267.6

$0.00
0.00
0.00
0.00
$0.0
$7.8
$94.1

($11.08)
(113.70)
(32.10)
(26.94)
($0.1)
($0.1)
($1.2)

Total Active & Ret ($ mil)

$308.2

$94.1

Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)

Classic
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)

Basic
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)
Total (Monthly) ($ mil)

$4.5

2017 Employee
Cost

Change in EE Cost ($/%)
with

Assumed
Enrollment

$183.46
831.20
470.54
833.44
$4.2

$0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%

14,620
273
1,989
407
17,289

$46.02
354.62
158.42
358.32
$3.1

$46.02
354.62
158.42
358.32
$3.1

$0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%

13,633
1,394
5,163
3,136
23,327

$157.50
157.50
157.50
157.50
$0.7
$7.1
$85.1

$11.26
272.78
121.86
275.62
$0.2
$7.5
$89.6

$11.26
272.78
121.86
275.62
$0.2
$7.5
$89.6

$0.00
0.00
0.00
0.00
$0.0
$0.0
$0.0

0%
0%
0%
0%
0%
0%
0%

3,535
187
366
308
4,396
45,012

$85.1

$124.5

$124.5

$0.0

0%

61,130

Employee Cost assumes wellness participation. Wellness penalties subtracted from Total Rates.
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Appendix A – PSE Retirees
2018 Final Rate Details
NME Retirees
Premium
Retiree Only
Retiree & NME SP
Retiree & Child(ren)
Retiree & NME SP&CH
Retiree & ME SP
Retiree & ME SP & CH
Est. Monthly Total ($mil)

Classic
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)

Basic
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)
Total (Monthly) ($ mil)
Est Annual Total ($ mil)

Medicare Eligible
Retiree Only
Retiree & NME SP
Retiree & Child(ren)
Retiree & NME SP&CH
Retiree & ME SP
Retiree & ME SP & CH
Est. Monthly Total ($mil)
Total (Est. Annual)

Unadjusted
Total Rate

Direct State Reserve Used
Contrib.
/ (Added)

2018 Retiree
Cost

2017 Total
Retiree Cost

Change in Retiree Cost
($/%)

Assumed
Enrollment

$584.28
1,362.48
1,022.96
1,801.16
767.26
1,205.94
$0.6

$0.00
0.00
0.00
0.00
0.00
0.00
$0.0

($56.86)
(94.70)
(169.64)
(207.48)
(27.86)
(140.64)
($0.1)

$641.14
1,457.18
1,192.60
2,008.64
795.12
1,346.58
$0.6

$641.14
1,457.18
1,192.60
2,008.64
795.12
1,346.58
$0.6

$0.00
0.00
0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%
0%
0%

778
38
9
6
68
2
901

$284.04
627.22
477.50
820.68
$0.7

$0.00
0.00
0.00
0.00
$0.0

$10.74
61.44
7.68
74.48
$0.0

$273.30
565.78
469.82
746.20
$0.7

$273.30
565.78
469.82
746.20
$0.7

$0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%

1,799
252
53
48
2,152

$157.68
316.58
247.26
406.18
$0.1

$0.00
0.00
0.00
0.00
$0.0

$9.18
46.86
8.74
70.46
$0.0

$148.50
269.72
238.52
335.72
$0.1

$148.50
269.72
238.52
335.72
$0.1

$0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%
0%

344
59
14
8
425
3,478

$1.4
$16.7

$0.0
$0.0

($0.0)
($0.1)

$1.4
$16.8

$1.4
$16.8

Unadjusted
Total Rate

Subsidy

Reserve Used
/ (Added)

2018 Retiree
Cost

2017 Total
Retiree Cost

$2.5
$30.4

$0.5
$6.5

$0.5
$5.8

$1.5
$18.1

$1.5
$18.1

$182.98
756.08
672.16
1,399.86
342.08
831.26

$43.20
(27.84)
(84.94)
(121.62)
48.07
(57.32)

$39.00
0.00
0.00
0.00
30.97
0.00

$100.78
783.92
757.10
1,521.48
263.04
888.58

$100.78
783.92
757.10
1,521.48
263.04
888.58

$0.0
$0.0

Change in Retiree Cost
($/%)

$0.00
0.00
0.00
0.00
0.00
0.00

$0.0
$0.0

0%
0%
0%
0%
0%
0%
0%

Assumed
Enrollment

11,508
82
15
1
1,033
0
12,639
05/22/2018

21

Appendix A – ASE Actives
2018 Final Rate Details
Actives
Premium
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)

Classic
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)

Basic
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)
Total (Monthly) ($ mil)
Est Annual Total ($ mil)

Total Active & Ret ($ mil)

Risk Adjusted
Total Rate

State
Contrib. &
FICA

Reserve
Used /
(Added)

$488.72
1,097.30
819.46
1,428.04
$15.5

$346.20
642.61
548.31
844.72
$10.2

$34.60
64.23
54.81
84.44
$1.0

$107.92
390.46
216.34
498.88
$4.3

$107.92
390.46
216.34
498.88
$4.3

$0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%

13,365
2,095
4,907
1,876
22,243

$425.50
950.36
710.76
1,235.62
$1.2

$343.30
636.43
543.68
836.80
$0.9

$34.32
63.61
54.34
83.64
$0.1

$47.88
250.32
112.74
315.18
$0.2

$47.88
250.32
112.74
315.18
$0.2

$0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%

1,293
154
340
187
1,973

$375.36
831.10
623.04
1,078.80
$0.9
$17.6
$211.6

$341.25
631.52
540.06
830.34
$0.8
$11.9
$143.1

$34.11
63.12
53.98
83.00
$0.1
$1.2
$14.3

$0.00
136.46
29.00
165.46
$0.1
$4.5
$54.1

$0.00
136.46
29.00
165.46
$0.1
$4.5
$54.1

$0.00
0.00
0.00
0.00
$0.0
$0.0
$0.0

n/a
0%
0%
0%
0%
0%
0%

1,239
153
256
168
1,816
26,033

$293.5

$180.2

$18.0

$95.3

$95.3

0%

38,755

2018 Employee 2017 Employee
Cost
Cost

Change in EE Cost ($/%)

$0.0

Assumed
Enrollment

Employee Cost assumes wellness participation. Wellness penalties subtracted from Total Rates.
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Appendix A – ASE Retirees
2018 Final Rate Details
NME Retirees
Premium
Retiree Only
Retiree & NME SP
Retiree & Child(ren)
Retiree & NME SP&CH
Retiree & ME SP
Retiree & ME SP & CH
Est. Monthly Total ($mil)

Classic
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)

Basic
Employee Only
Employee & Spouse
Employee & Child(ren)
Family
Est. Monthly Total ($mil)
Total (Monthly) ($ mil)
Est Annual Total ($ mil)

Medicare Eligible
Retiree Only
Retiree & NME SP
Retiree & Child(ren)
Retiree & NME SP&CH
Retiree & ME SP
Retiree & ME SP & CH
Est. Monthly Total ($mil)
Total (Est. Annual)

Risk Adjusted
Total Rate

State
Contrib.

Reserve
Used /
(Added)

2018 Retiree
Cost

2017 Total
Retiree Cost

Change in Retiree Cost
($/%)

Assumed
Enrollment

$488.72
1,097.30
819.46
1,428.04
881.20
1,211.94
$1.6

$202.12
377.67
297.45
473.00
333.12
428.45
$0.6

$20.20
37.75
29.73
47.28
33.30
42.83
$0.1

$266.40
681.88
492.28
907.76
514.78
740.66
$0.9

$266.40
681.88
492.28
907.76
514.78
740.66
$0.9

$0.00
0.00
0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%
0%
0%

1,749
386
96
43
190
9
2,473

$425.50
950.36
710.76
1,235.62
$0.0

$199.23
371.49
292.81
465.07
$0.0

$19.91
37.13
29.27
46.49
$0.0

$206.36
541.74
388.68
724.06
$0.0

$206.36
541.74
388.68
724.06
$0.0

$0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%

49
17
3
2
71

$375.36
831.10
623.04
1,078.80
$0.0

$197.17
366.58
289.19
458.62
$0.0

$19.71
36.64
28.91
45.84
$0.0

$158.48
427.88
304.94
574.34
$0.0

$158.48
427.88
304.94
574.34
$0.0

$0.00
0.00
0.00
0.00
$0.0

0%
0%
0%
0%
0%
0%

30
7
2
2
40
2,584

$1.7
$19.9

Risk Adjusted
Total Rate

$392.48
881.20
770.38
1,331.82
761.08
1,138.98
$5.2

$62.0

$0.6
$7.7

State
Contrib.

$205.15
271.74
343.36
476.06
328.58
466.78
$2.4

$29.3

$0.1
$0.8

Reserve
Used /
(Added)

$20.51
27.16
34.32
47.58
32.84
46.66
$0.2

$2.9

$1.0
$11.4

2018 Retiree
Cost

$166.82
582.30
392.70
808.18
399.66
625.54
$2.5

$29.7

$1.0
$11.4

2017 Total
Retiree Cost

$166.82
582.30
392.70
808.18
399.66
625.54
$2.5

$29.7

$0.0
$0.0

Change in Retiree Cost
($/%)

$0.00
0.00
0.00
0.00
0.00
0.00
$0.0

$0.0

0%
0%
0%
0%
0%
0%
0%

Assumed
Enrollment

7,104
344
78
24
2,551
37
10,138
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Appendix B – 2018 PSE Plan Design
Premium
1/1/2016

Benefit Option Name:
Last Modified:
Provider Network:
In-Network (INN) Benefits
Deductible (Individual / Family)
Coinsurance
Coinsurance limit (after Ded.) Individual/Family
Copays
Office Visit - Primary Care (PCP)
OV - Specialist Care Provider (SCP)
Urgent Care (UC)
Emergency Room (ER) Non-admitted
Emergency Transportation-Ambulance
Hospital Facility - Inpatient & SNF (Co-pay/Admission)
4
Hospital Facility - Outpatient - Co-Pay
2
Out-of-Pocket Max (Individual / Family)

4

Classic
1/1/2016

Health Advantage

Health Advantage

$1000 / $2000
20%
$2500 / $5000

$2000 / $3000
20%
$4450 / $6675

$25
$50
$100
$250
$50
$250
$100
$3500 / $7000

Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
$6450 / $9675

Basic
1/1/2016

Health Advantage
3

3

$4250 / $8500
20%
$2200/$4400
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
$6450 / $12900

3

3

1

Out-of-Network (OON) Benefits
Deductible (Individual / Family)
Coinsurance
2
Out-of-Pocket Max (Individual / Family)
Annual Maximum INN / OON
Prescription Drugs
Separate Deductible then the following Copays:
Retail (31 Days) - Generic/Formulary /Non-Form./ Specialty
Mail Order (93 Days) - Generic/Form. /Non-Form./Specialty
Non-Formulary Covered
2
Out-of-Pocket Max (Individual / Family)
Selected Detail Benefits
Psychiatry
Rehabilitation (i.e., speech, occup. physical):
Chiropractors
Non- Medicare Benefits Covered:
Non- Medicare Providers Covered:
Pharmacy Covered:

$2000 / $4000
40%
Unlimited / Unlimited
Unlimited

$3000 / $6000
40%
Unlimited / Unlimited
Unlimited

None
$15 / $40 / $80 / $100
$45 / $120/ $240/ $300
Yes
$3100 / $6200

Included with Medical

INN: $25 Copay;
OON: Ded & Coins.
INN: $25 Copay;
OON: Ded. & Coins.
INN: $25 Copay;
OON: Ded & Coins.
Yes, same as NME
Non-Par & Non-Accepting
Non-Par & Non-Accepting

1

When an in-network provider is not available within 50 miles for a hospital and 25 miles for all other providers, then in-network benefits apply

2

OOP Max includes the deductible

3

Deductible and OOP Max are non-embedded; meaning the individual deductible and OOP max are not applied for an individual/ family member

4

Deductible and Co-Insurance also applies

No
n/a / n/a

3

Not Covered

Unlimited
Included with Medical
No
n/a / n/a

Ded & Coins.

Ded. & Coins.

Ded & Coins.

Ded. & Coins.

Ded & Coins.

Ded. & Coins.
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Appendix B – 2018 ASE Plan Design
Benefit Option Name:
Last Modified:
Provider Network:
In-Network (INN) Benefits
Deductible (Individual / Family)
Coinsurance
Coinsurance limit (after Ded.) Individual/Family
Copays
Office Visit - Primary Care (PCP)
OV - Specialist Care Provider (SCP)
Urgent Care (UC)
Emergency Room (ER) Non-admitted
Emergency Transportation-Ambulance
Hospital Facility - Inpatient & SNF (Co-pay/Admission)
4
Hospital Facility - Outpatient - Co-Pay
2
Out-of-Pocket Max (Individual / Family)
1
Out-of-Network (OON) Benefits
Deductible (Individual / Family)
Coinsurance
2
Out-of-Pocket Max (Individual / Family)
Annual Maximum INN / OON
Prescription Drugs
Separate Deductible then the following Copays:
Retail (31 Days) - Generic/Formulary /Non-Form./ Specialty
Mail Order (93 Days) - Generic/Form. /Non-Form./Specialty
Non-Formulary Covered
2
Out-of-Pocket Max (Individual / Family)
Selected Detail Benefits
Psychiatry
Rehabilitation (i.e., speech, occup. physical):
Chiropractors
Hearing Aids
Durable Medical Equipment (DME)
Monthly HSA Contributions

Premium
1/1/2015

4

Classic
1/1/2016

Health Advantage

Health Advantage

$500 / $1000
20%
$2500 / $5000

$2500 / $5000
20%
$3950 / $7900

$25
$50
$100
$250
$50
$250
$100
$3000 / $6000

Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
$6450 / $12900

Basic
1/1/2016

Health Advantage
3

3

3

$2000 / $4000
40%
Unlimited / Unlimited
Unlimited

$4000 / $8000
40%
Unlimited / Unlimited
Unlimited

None
$15 / $40 / $80 / $100
$45 / $120/ $240/ $300
Yes
$3100 / $6200

Included with Medical

INN: $25 Copay;
OON: Ded & Coins.
INN: $25 Copay;
OON: Ded. & Coins.
INN: $25 Copay;
OON: Ded & Coins.
No Copay; Limit of $1400
per ear every 3 years

Ded. & Coins.
N/A

1

When an in-network provider is not available within 50 miles for a hospital and 25 miles for all other providers, then in-network benefits

2

OOP Max includes the deductible
Deductible and OOP Max are embedded; meaning the individual deductible and OOP max are applied for an individual/ family member
Deductible and Co-Insurance also applies

$6450 / $12900
0%
n/a / n/a

n/a / n/a

Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
Ded. & Coins.
$6450 / $12900

3

3

Not Covered

Unlimited
Included with Medical

n/a / n/a

Ded & Coins.

Ded. & Coins.

Ded & Coins.

Ded. & Coins.

Ded & Coins.

Ded. & Coins.

Ded. & Coins.; Limit of
$1400 per ear every 3 years

Ded. & Coins.; Limit of
$1400 per ear every 3 years

$25 Single/$50 Family

$25 Single/$50 Family

Ded. & Coins.

Ded. & Coins.

3
4
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Appendix C – Assumptions, Use & Disclosures
•

•

Based on actual 2018 enrollment through April and claims paid through April
2018.
Annual trends (unless otherwise indicated) of
–
–
–

•
•
•
•
•
•
•

5% medical
8% pharmacy
2% expenses

No changes to State Contribution amounts, and minimum District
contributions increasing consistent with past increases.
Wellness participation is 90% for PSE and 88% for ASE.
Additional Income (including investment income, FICA savings, pharmacy
rebates, and ASE retiree drug subsidies) in 2019 will be $11.4 million for PSE
and $17.6 million for ASE.
Desired contingency reserves of $45.4 million PSE and $30.6 million ASE
starting in 2020.
Reserve allocations to reduce contributions remain at 50% for first year, 30%
for second year, and 20% for third year.
No changes in benefits (unless otherwise indicated).
No change to medical network or admin fees other than trend.
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Appendix C – Use & Disclosures
•

•

•

•

Projections are based on medical claim experience for March 2017 through February
2018 and on pharmacy claims experience for May 2017 through April 2018, both
paid through April 2018, adjusted for demographic, benefits, and network changes.
Additional details about assumptions and methods will be provided in follow-up
documentation.
In preparing the information in this presentation, we relied on information (some
oral and some written) supplied by the EBD and the Plan’s vendors. This
information includes, but is not limited to, the plan provisions, employee eligibility
data, financial information, and claims data. We performed an informal examination
of the obvious characteristics of the data for reasonableness and consistency in
accordance with Actuarial Standard of Practice No. 23.
Cheiron's analysis was prepared exclusively for the Employee Benefits Division of
the State of Arkansas for the specific purpose of providing projections and options
to the Arkansas State and Public School Life and Health Insurance Board. Other
users of this document are not intended users as defined in the Actuarial Standards
of Practice, and Cheiron assumes no duty or liability to any other user.
The figures in this presentation are preliminary and subject to change or
modification as more detailed information is gathered and depending upon
decisions made by the Board.
John L. Colberg, FSA, MAAA
Principal Consulting Actuary

Gaelle Gravot, FSA, MAAA
Principal Consulting Actuary
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1. What clinical treatment facilities currently exist to serve state employees? What is the
plan for establishing additional treatment locations to meet the needs of employees
throughout the state of Arkansas?
i.

Currently Bluetail has office locations in Little Rock (Dr. Houk) and in
Bentonville (Dr. Chief). Plans have already begun to have additional
facilities open and staffed in Jonesboro, Texarkana, and Pine Bluff
Arkansas by July 1, 2018.

2. What are the current training protocols for qualifying medical providers in your
regenerative medical clinics? Please provide a description of your training program.
i.

ii.

iii.

A Bluetail Physician must have the following minimal qualifications:
1. Residency trained in orthopedics or a primary care residency with
a sports medicine fellowship
2. Board Certified Physician
3. MSK Ultrasound Guidance Trained
4. Fluoroscopy Trained (IF doing spine injections)
5. Provide an up to date CV and References
If they meet the minimal qualifications:
1. The candidate is asked to spend a full day in the STL office and
undergo an interview with all 3 owner/partners. This initial visit is
to review character and ensure ultrasound/fluoroscopy guidance
skills. All 3 owner/partners must unanimously agree on the
candidate to become an affiliate.
Once accepted:
1. The candidate must spend 4 weeks in STL for protocol training and
honing of skills. The BMG physician observes procedures and is
taught technique and Bluetail Regenerative Medicine
Protocols. They are provided with a “Playbook” which has all the
Bluetail Regenerative Medicine Protocols and all patient
documentation necessary (consents, before and after sheets,
etc…)
2. Within 2 weeks of the BMG Physician visiting STL one of the 3
owner/partner docs travel to the Physician’s practice site for a 2-3
day on site intensive observation and training. This ensures
proper technique and procedure practice.

3. What level of accreditation does the group utilize to administer regenerative treatment
(MD, nurse practitioner, PA)?
i.

Only a fully licensed MD or DO physician with the training mentioned in
2. i. above will administer the regenerative treatments. Physician
extenders may be utilized in the coordination or evaluation process.

4. Detail the navigation path and intake systems potential patients use to determine if
regenerative treatment is appropriate care.
i.

Bluetail Medical Group’s patient service and navigation group works
with each individual patient to help evaluate, educate, and determine if
the patient meets clinical guidelines for treatment with regenerative
therapies. The patient coordinator compiles all of the necessary
information prior to the patient visiting a Bluetail clinic. The treating
physician has a final determination if the patient is a candidate for
treatment at the patient’s clinic visit. The protocols and decision tree
utilized for treatment determination have been developed over a period
of greater than ten years and exist in “playbook” form to ensure clear,
concise decision management.

5. What type of bio-cellular therapies are utilized for treatments?
i.
ii.
iii.
iv.

Platelet Rich Plasma (PRP)
Bone Marrow Concentrate (BMC)
Placental, Umbilical, or Amnion derived allografts
Adipose as a matrix only (minimally manipulated and homologous)

6. Do any of the bio-cellular therapies utilized for treatment fall under an IND requirement
by the FDA? Are any of them required to obtain an IND currently or within the next 30
months?
i.
ii.
iii.

PRP and BMC are not considered Human Cellular Tissues or Tissue
Products (HCT/P’s) and have FDA approval under 21 CFR 1271.
Minimally manipulated adipose used homologously has FDA approval
under 21 CFR 1271.
The manufacturers of placental and amnion allografts (ex: AmnioFix,
EpiFix, Allogen, BioBurst, etc…) have been asked by the FDA to obtain
Investigational New Drug status. This request was made to many of
these manufacturers in 2013 but none of the manufacturers addressed
the FDA’s Letter of Concern. In December of 2017 these manufacturers
were give 3 years to successfully complete the IND process but none has
done so to date. The FDA will allow us to use these products until
December of 2020 or until an IND is obtained by the manufacturer.

7. What typical disease or injury states are best suited to treatment with your bio-cellular
therapies? I.E. (Knee? Wound Care? Back? Hip osteoarthritis? Plantar fasciosis? Rotator
cuff tendinosis? Lateral epicondylitis? Other?)
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.
xiii.

Knee Osteoarthritis
Knee Meniscal Injuries
Ischemic wounds / Diabetic wounds
Hip Osteoarthritis
Lumbar Degenerative Disc Disease
Lumbar and Cervical Facet Arthropathy
Rotator Cuff partial tears / tendinosis
Hip tendinosis / bursitis
Tennis elbow
Achilles tendinosis
Plantar fasciitis
Carpal tunnel syndrome
Tarsal tunnel syndrome

8. Detail the appropriate treatment procedures for each disease or injury state identified
as suited for your bio-cellular therapies.
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.

Knee Osteoarthritis
1. BMC percutaneous
Knee Meniscal Injuries
1. BMC percutaneous
Ischemic wounds / Diabetic wounds
1. BMC injection with or without allograft
Hip Osteoarthritis
1. BMC percutaneous
Lumbar Degenerative Disc Disease
1. BMC percutaneous (Fluoroscopically guided)
Lumbar and Cervical Facet Arthropathy
1. BMC percutaneous (Fluoroscopically guided)
Rotator Cuff partial tears / tendinosis\
1. PRP percutaneous
Hip tendinosis
1. PRP percutaneous
Tennis elbow
1. PRP percutaneous
Achilles tendinosis
1. PRP percutaneous
Plantar fasciitis

xii.
xiii.

1. PRP percutaneous
Carpal tunnel syndrome
1. PRP percutaneously to hydro-dissect nerve
Tarsal tunnel syndrome
1. PRP percutaneously to hydro-dissect nerve

9. What quality control and supervision protocols are in place to ensure patient care and
FDA compliance?
i.
ii.
iii.
iv.

The use of PRP and BMC are allowed in wound care and musculoskeletal
disease and injury.
BMG’s protocols are fully FDA compliant
All physicians are trained to follow BMG’s treatment protocols to ensure
excellent patient care and optimize outcomes.
No BMG physicians are allowed to perform procedures that have been
found to be non-FDA compliant – this is an item in their employment
contracts.

10. Detail tracking methods for monitoring/measuring treatment outcomes for all identified
disease or injury state that you propose to treat during this pilot program.
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.

BMG has successfully used the Surgical Outcome System (SOS) data
tracking tool by Arthrex Inc.
SOS is a HIPPA compliant and IRB approved Outcome Measuring Tool
Pts are also asked to participate in a validated movement screen
(Functional Movement Systems) to monitor functional outcomes.
If the treatment target site is not affiliated with the SOS system then an
SF-36 patient questionnaire is utilized.
All candidates are asked to sign up for this data collection system
Candidates complete the first survey in the office on the day of their
initial evaluation.
Candidates are emailed sequential surveys at 2 weeks, 6 weeks, 3
months, 6 months, 1 year, 2 years and 5 years.
Those patients who do not respond to the emailed surveys are phoned
and the surveys are completed in this manner
Data from the SOS system, the FMS system, or the SF-36 can be pulled
at any time for evaluation. This system allows us to follow many
variables that may affect outcome – such as BMI, sex, age, movement,
balance, etc….

11. Outline recommended uses for the outcome data which will accrue from this program.
Would the data from this program be required to be used to promote your company? If
yes, please explain your proposed ownership and control of such data.
i.
ii.
iii.
iv.

BMG does own it’s data. The purpose of this ownership is for patient
confidentiality and not for self-promotion.
BMG does use the SOS, FMS and SF-36 data to monitor the success of its
procedures and incorporate new methods when indicated.
BMG does use the SOS, FMS and SF-36 data to support peer
publications showing the safety and efficacy of its procedures.
BMG does not use the data to “sell” its product since we do not
manufacture a patented product.

12. Detail the range, by disease or injury state, a patient might remain off work or be on
limited duty during and after treatment?
i.

Orthopedic Injuries / Disease
1. 3-5 days
ii. Spine
1. 3-5 days is typical. Specific disc herniation cases may require up to
2 weeks off of work.
iii. Wounds
1. Unless the wound is in a pressure-bearing or weight-bearing
region, the patient can go back to work within 1-3 days.
13. Do your orthobiologic product of choice fall under the December 2017 FDA Regulations
for HCT/P’s?
i.

No they do not – they are not considered a 351 HCT/P by the FDA.

14. Is there a treatment facility currently available for a site visit and demonstration of
procedures and protocols located in Arkansas?
i.

Yes – we would suggest Dr. Houk’s clinic in Little Rock for a site visit.

15. Please submit any of your published studies detailing the outcomes and efficacy of your
treatment protocols. Are there third party reviews of your treatment plan? If yes,
please submit.
i. These 8 Bluetail studies are available upon request or go to
www.bluetailmedicalgroup.com/published work.
16. Do age, weight, overall health or other common factors have a significant impact on the
outcomes of your regenerative medicine therapy? Please explain.
i.
ii.

Age is a factor when a patient is over 75 years
BMI has not been shown to be a factor with the exception of wound care.
With regard to wound care, patients are considered good candidates for
treatment if their BMI is less than or equal to 30.
Current decision tree protocols help delineate when higher order graphs
may be necessary. Outcome measurements will help determine ongoing
use of specific protocols here. For example, vitamin D deficiency can affect
cellular repair mechanisms.

iii.

17. What are the FDA guidelines related to the administration of your regenerative
therapies? What has the FDA reviewed/approved about your protocols?
i.
ii.

The FDA approves devices and drugs not protocols or procedures
BMC and PRP are manufactured on site in FDA approved devices

18. Detail the potential side effects or complications related to all of you establish
protocols.
i.
ii.
iii.
iv.

Transient (1-3 day) increase in pain
Transient (1-3 day) swelling
Transient (1 day) low-grade fever (100 degrees max)
Local skin rash in area of chlorhexidine antiseptic skin prep or bandages.

19. Do your protocols help patients reduce the dependence on pain management drugs
such as opioids? Please include any data if possible
i.

Yes. By reducing pain via tissue regeneration, we reduce the need for
opiates significantly. We have seen reduced opiate use in our patient
population anecdotally. Further outcome studies will be needed to
determine the level of effect.

20. What is your current success rate for patients avoiding surgeries?
i.
ii.
iii.
iv.
v.

Knee: Patents that are suitable to receive regenerative therapy have an
86% success rate.
Backs: Suitable patients experience an 80% success rate.
Hips: Suitable patients experience an 87% success rate.
Rotator Cuff: Suitable patients experience a 71% success rate.
On average 50% of patient that have a consultation with a Bluetail
doctor are suitable and go forward with regenerative injection therapy.
o The criteria used for studies are based on standards set by the IRB

21. List the number of years each of your each of your physicians' have practiced
regenerative medicine in Arkansas. Outside Arkansas.
i.
ii.
iii.
iv.
v.
vi.

Dr. Houk in Little Rock, Arkansas has practiced regenerative medicine
in Arkansas for 10 years.
Dr Sarah Chief in Bentonville, Arkansas has practiced regenerative
medicine for 6 years.
Dr. David Crane has practiced regenerative medicine outside Arkansas
for 13 years.
Dr. Kristin Oliver has practiced regenerative medicine outside
Arkansas for 10 years.
Dr. Matt Bayes has practiced regenerative medicine outside Arkansas
for 5 years.
Dr. Chris Wolf has practiced regenerative medicine outside Arkansas
for 2 years.
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The Mission
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•

Create a pilot program to provide regenerative and emerging therapies for all those
covered by the State Employees and Public School Employees Health Insurance Plan
as an alternative to surgery and other costly and ineffective treatments.

•

Maintain an Institutional Review Board (IRB) approved study tracking all patients
to evaluate outcomes and financial savings.

•

We will maintain a Patient Service and Navigation Group to educate
and assist patients before, during and after treatments.

•

Establish and maintain clinics in locations throughout
the state to allow the entire group of covered
lives access to emerging therapies. The
locations will include Little Rock,
Bentonville, Texarkana,
Jonesboro and Pine Bluff.

©Bluetail Medical Group, LLC
All Rights Reserved.

Leading the Way

*For more in-depth information on Bluetail, see Appendix A.
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•

Bluetail Medical Group (Bluetail) physicians and staff are
nationally recognized experts in regenerative medicine,
sports medicine and stem cell therapy.

•

Practicing regenerative medicine, Dr. David Crane, M.D.
founded Crane Medical Clinic in 2005. Bluetail Medical
Group was founded in 2008.*

•

Bluetail headquarters consists of three training centers
and clinics located in St Louis MO, Columbia, MO and
Naples FL. Bluetail has 25 affiliate clinics with 33
physicians located in 11 states.*

•

Bluetail’s physician management team consists of three
principal doctors and two associate doctors providing
training, support and oversite to all affiliate doctors and
clinics.*

Some of our Patients…
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Recommended
Pilot Treatments

Knee:
Regenerative injection therapy for suitable
patient candidates as an alternative to
full knee replacements, partial knee
replacements and various arthroscopy
surgeries. Since 2005 there have
been 12,500 knees treated and
studied by the Bluetail principal
doctors based on IRB
approved study criteria.*

6

IRB-Institutional
Review Board
(set standards for
human studies)

Bluetail proposes four categories
for regenerative treatment,
all compliant under FDA guidelines:

Lower Back (lumbar & sacrum):
Regenerative injection therapy treatment
for suitable patient candidates as an
alternative to back surgery. Since 2008
the Bluetail principal doctors have
treated and studied over 440 spines
based on IRB approved
study criteria.*

•
•
•
•

Knee
Lower Back
Hip
Wound Care

*For more Bluetail Research Data see Appendix B. ©Bluetail Medical Group, LLC
All Rights Reserved.

Recommended
Pilot Treatments

Hips:
Regenerative injection therapy for
suitable candidates as an alternate to
hip replacement surgery. There have
been 4,650 hips treated and studied
by Bluetail principal doctors
since 2005. The studies are
IRB approved studies.*

(Continued from previous page)

Wound Care:
Pilot will include treatment for
diabetic foot ulcers, pressure ulcers, burns,
venous leg ulcers and to salvage limbs. Based on the
patient’s wound and underlying health conditions,
the Bluetail physician will select from several
regenerative therapy options. Studies
show 84%-86% improvement
IRB-Institutional
In wound within 21-120
Review Board
days with no recurrence.
(set standards for
7

human studies)

These four categories are the
most common health issues
experienced and create critical
ongoing problems in the areas
of pain management, loss of
productivity and quality of life.
Additional therapies should be
added as the program develops.

*For more Bluetail Research Data see Appendix B. ©Bluetail Medical Group, LLC
All Rights Reserved.

Procedures Savings and Outcomes
The following cost for surgeries and regenerative treatments are based on 2017
national averages.* The average surgeries that can be successfully treated with
regenerative therapies is 50% based on Bluetail data.
• Knee replacement surgery averages $52,500 and is 85% successful.
Regenerative knee therapy as an alternative to knee surgery is 86%
successful and will save over $38,000 per surgical procedure.
• Back surgery: A discectomy’s average cost is $45,000 and has an
outcome success of 70%. A back fusion cost on average is $91,000
and is successful 30% of the time. As an alternative to both back
surgeries, regenerative therapy succeeds 80% of the time and will save
on average over $53,000 per surgical procedure.
• Hip replacement surgery is 90% successful and on average will cost
$39,300. As an alternative to hip surgery, regenerative therapy is 87%
successful and will save over $24,300 per surgical procedure.
8

*Cost-data source is Ultimate Settlements, Inc., a national medical cost containment and negotiation company.
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Procedures Savings and Outcomes
• A Rotator cuff surgery has a successful outcome of 50%. The average cost is
$21,800*. As an alternative to rotator cuff surgery, regenerative therapy has a
successful outcome rate of 71% and saves over $6,800 per surgical procedure.
• Wound care: The cost of traditional wound care for a patient can range
from $10,000 to $200,000**. The outcome rate for traditional
treatment is difficult to determine because of the many categories
of wounds and the variety of traditional methods used. As an alternative
to traditional wound care, regenerative therapy has an outcome
success of 84 - 86% in all categories. The average cost for regenerative
injection therapy is usually less than $5,000 offering a significant savings.

9

*Cost-data source is Ultimate Settlements, Inc., a national medical cost containment and negotiation company.
**According to the Advanced Healing Institute
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Bluetail Experience
•

Bluetail principals Dr. Crane, Dr. Oliver and Dr. Bayes have over 32
years combined experience in regenerative orthopedics.*

•

They have performed over 35,000 regenerative therapy and
PRP procedures since 2005*

•

They have successfully treated thousands of patients
suffering from diabetic and other wound conditions

•

Bluetail provides non-surgical regenerative
solutions from head to toe including knees,
backs, neck, hips, shoulders, ankles, foot, wound
care and pain management.

*For more information on Bluetail
doctors and their bios, see Appendix A.
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Bluetail Arkansas
•

Dr. Crane and Dr. Oliver are both licensed to practice medicine in Arkansas.

•

Bluetail’s Little Rock Facility will serve patients in the Central Arkansas area. The attending Physician is Dr.
Richard Houk, MD, a Rheumatologist that has been practicing for over 36 years.*

•

Bluetail Bentonville will serve Northwest Arkansas. The attending
Physician is Dr. Sarah Knife Chief, MD an orthopedic surgeon
that has been practicing for 13 years.*

•

•

Jonesboro

Bluetail is establishing three additional associate clinics
across the state to meet the goal of providing access to
treatment for all Arkansans. The Arkansas locations will include
Little Rock, Bentonville, Jonesboro, Texarkana and Pine Bluff.
Each Bluetail Arkansas Physician is highly
trained and receives ongoing training in
regenerative medicine. The Physicians
and staff follow precise FDA
compliant treatment
protocols.

*For more information on Bluetail
doctors and their bios see appendix A.
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Bentonville
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Little Rock
Pine Bluff
Texarkana

Our Arkansas Physicians
Dr. Richard Houk, M.D., M.P.H., Little Rock, AR
Richard W. Houk MD, MPH is a board-certified Rheumatologist practicing in Little Rock for 30 years and is a specialist in
caring for arthritis patients. He graduated from the USAF Academy, Tulane University School of Medicine, did an Internal
Medicine residency at the USAF Wilford Hall Medical Center, and completed a Rheumatology fellowship at Northwestern
University in Chicago. He is located at Houk Rheumatology on Kanis Road and is on staff at Baptist Health Medical Center
Little Rock, Arkansas. He has been using musculoskeletal ultrasound guided injection techniques since 2005 and has recently
become affiliated with Bluetail Medical Group.
Dr. Sarah Knife Chief, M.D., Bentonville, AR
Dr. Knife Chief has been using Regenerative Medicine in her practice since her days in the Army, and utilizes Regenerative
Medicine and Prolotherapy in her Orthopedic patients for the treatment of a number of conditions. Growing up as the daughter
of an OBGYN, she worked in his clinic for years while in school and looks forward to helping women with their feminine health
and optimizing their anti-aging concerns on a cellular level.

12

Dr. Chris Dougherty, M.D., Bentonville, AR
Dr. Christopher Dougherty receives his board certification from the American Osteopathic Board of Orthopaedic Surgery and
the American Osteopathic Association. Dr. Dougherty is nationally and internationally known for his expertise in sports
medicine and arthroscopy. As a former past president of the American Osteopathic Academy of Sports Medicine, he remains
active in the education and training of current and future sports medicine primary care physicians and sports medicine
orthopedic surgeons. Dr. Dougherty has trained numerous physicians in sports medicine and arthroscopy, lectured extensively
on injury prevention and sports medicine surgeries, as well as cost effectiveness in orthopedics, and is extremely well
published. He has served and serves on numerous committees to provide for improved patient safety and patient access to
orthopedic medicine and surgery. As one of the founding members of STI (Soft Tissue Injury) Work Care, he strives to provide
a lower cost, better orthopedic outcome than is currently available in the United States. His professional associations include
the AAOS, AOAO, AANA, AOA, AOS, AOASM, and the MLBTPA

©Bluetail Medical Group, LLC
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Our Arkansas Physicians
Dr. Trey Mitchell, M.D., Texarkana, AR
Dr. Darius Mitchell, III (Trey) is an orthopedic surgeon in Texarkana, Texas and is affiliated with multiple hospitals in the area,
including Christus St. Michael Health System-Texarkana and Wadley Regional Medical Center. He received his medical degree
from University of Arkansas for Medical Sciences College of Medicine and has been in practice for over 11 years. He is one of
10 doctors at Christus St. Michael Health System-Texarkana and one of 10 at Wadley Regional Medical Center who specialize
in Orthopedic Surgery.
Dr. Spencer Guinn, M.D., Jonesboro, AR
Dr. Guinn is a graduate of Jonesboro High School. He returned to Jonesboro in 2002 after completion of his residency. He
then served in the United States Army in Iraq as a Combat Surgeon in the 1st Forward Surgical Team most of 2003. He again
deployed under Operation Iraqi Freedom/Operation Enduring Freedom in 2006. He is also a member of the Jonesboro Police
Department SWAT team, where he serves as Medical Director and a Tactical Medic. He has lectured widely on Tactical
Medicine and Combat Surgery, and assists with the education program for the Arkansas State Police, Craighead County
Sheriff, and the Paragould SWAT team.
Dr. H. Marks Atwood, M.D., Pine Bluff, AR
Dr. Harvie Marks Attwood is a Family Practice Specialist in Pine Bluff, Arkansas. He graduated with honors from University Of
Arkansas College Of Medicine in 1981. Having more than 37 years of diverse experiences, especially in Family Practice, Dr.
Harvie Marks Attwood affiliates with Jefferson Regional Medical Center, and cooperates with other doctors and specialists in
many medical groups including University Of Arkansas For Medical Sciences, Jefferson Hospital Assn Inc.

Each Bluetail Arkansas Physician is highly trained and receives ongoing training
in regenerative medicine. The Physicians and staff follow precise
FDA compliant treatment protocols.
13
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Bluetail Patient Evaluation
Bluetail’s Patient Service and Navigation Group works with each individual patient to
help evaluate, educate, and support patients and potential patient candidates
before, during and after therapy.
• Based on the Plan’s preferences, the Patient Service Group can either
reach out to potential “patient candidates” OR the “patient candidate”
can contact the Patient Service Group by phone or email. Bluetail
maintains a HIPAA compliant, online portal to provide for easy and safe
transfer of medical records and communications.
• Once a potential “patient candidate” makes contact with the Patient
Service Group, a service advisor will be assigned and is responsible for
patient communications, education and for gathering information to
assist in the procedure suitability evaluation. A patient candidate’s
suitability for a treatment will be established by the following: The plan’s
criteria and a thorough review of the patient’s medical history and
in-clinic consultations.
14
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Bluetail Patient Consult
The pre-screened patient is evaluated by a Bluetail Physician
• Full review of present and past medical history including previous
medical interventions.
• Comprehensive physical examination
• On-site imaging /testing when needed to confirm
diagnosis and ensure proper treatment pathway
(using ultrasound, x-ray, etc.).
• Off-site imaging/testing ordered when necessary to
ensure proper treatment pathway
• Ensure patient is fully educated and all questions
have been answered.
• Patient is provided with pre-treatment instructions and
completes the pre-treatment Clinical Outcome Survey
15
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Bluetail Research
Bluetail Medical Group doctors are nationally recognized experts in regenerative medicine
with a number of published and peer reviewed studies.* For this pilot Bluetail will maintain the
patient study based on IRB** methods and criteria. If requested Bluetail
will work with the Plan to modify the study.
Ongoing IRB Approved Studies with PRP***
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PRP - Plantar Fasciitis

PRP – Lateral Epicondylosis

PRP – Medical Epicondylosis

PRP – Rotator Cuff Tendonopathy

PRP – Rotator Cuff Tear

PRP – Achilles Tendonopathy

PRP – Achilles Tear

PRP – Patellar Tendonopathy

PRP – Greater Trochanteric

PRP – Carpal Tunnel Syndrome

Bursitis/Glueteal Tendonopathies

PRP – Tarsal Tunnel Syndrome

*see www.bluetailmedicalgroup.com/published-work
**IRB-Institutional Review Board (Sets standards for human studies)
***PRP- Platelet Rich Plasma
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Bluetail Outcome Studies
Ongoing IRB Approved Studies with BMC*:
BMC – Knee Osteoarthritis

BMC – Knee Osteoarthritis by KL GRADE

BMC – Meniscal Tears

BMC – Knee Chondral Lesions

BMC – Hip Osteoarthritis

BMC – Hip Osteoarthritis

BMC – Hip Labral Tear

BMC – Shoulder Osteoarthritis

BMC – Shoulder Labral Tear

BMC - Thumb Basal Joint Osteoarthritis

BMC – Ankle Osteoarthritis

BMC – Lumbar Degenerative Disc

BMC – Lumbar Facet Arthritis

BMC – Cervical Degenerative Disc

BMC – Cervical Facet Arthritis

17

*BMC-Bone Marrow Concentrate.
These Bluetail studies are available upon request or go to www.bluetailmedicalgroup.com/published work.
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Bluetail Planned Studies
Bluetail Planned IRB Approved Studies:
BMC vs BMC/Adipose in Knee Osteoarthritis
BMC vs PRP in Rotator Cuff Partial Thickness Tears
BMC vs PRP in Lumbar Degenerative Disc Disease
BMC vs PRP in Early Stage (KL 1-2) of knee Osteoarthritis
BMC vs PRP in Later Stage (KL 2-3) of Knee Osteoarthritis
BMC Autograft vs Cord Blood Allograft in Knee Osteoarthritis
BMC vs PRP in Thumb CMC Joint Osteoarthritis

18

*BMC-Bone Marrow Concentrate.
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Frequently Asked Questions
Q: What are stem cells?
A: Stem cells are undifferentiated cells that can become a
specialized cell type.
Q: Don’t stem cells come from embryos?
A: There are two types of stem cells:
Embryonic – from embryos (not used by Bluetail)
Adult – from adult tissue such as bone marrow
Q: What does “autologous” mean?
A: Autologous refers to the fact the adult stem cells and
platelets come from your own body. They are not sourced
from amniotic fluid or placenta.
Q: What source of Autologous Stem Cells does Bluetail use?
A: Bluetail uses Concentrated Bone Marrow Aspirate (BMC)
unless the patient’s condition dictates an alternative option.
19
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Frequently Asked Questions
Q: Are stem cells safe?
A: Autologous stem cells from bone marrow have been proven VERY
safe. The devices used to concentrate the bone marrow stem cells
have been FDA approved.
Q: How do you get stem cells where they are needed?
A: The stem cells are injected with ultrasound or x-ray guidance
to ensure proper placement.
Q: What is used to treat wounds?
A: Either Platelet Rich Plasma (PRP) or BMC depending on
wound severity

20
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Frequently Asked Questions
Q: How are wounds treated?
A: With BMC which is applied topically and injected into the
wound margin. The wound margin is the edge or rim, and
the area immediately adjacent to it or bordering
the wound.
Q : Are any of the injections painful?
A: No. Prior to injection, the area to be treated is first numbed
using a topical anesthetic. Once the area is numb, the
physician will inject an additional local anesthetic.

21
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Appendixes
A – About Bluetail
B – Bluetail Research and Studies
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Appendix A
About Us
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Quick Facts
• Bluetail Medical Group uses regenerative therapies to treat a variety of orthopedic injuries
and conditions, ranging from back pain to heel pain. The conditions treated include
osteoarthritis, partial tendon and ligament tears and muscle tears.
• Practicing regenerative medicine, Dr. David Crane, M.D. founded Crane Medical Clinic in
2005. Bluetail Medical Group was founded in 2008.
• Bluetail headquarters consists of three training centers and clinics located in St Louis MO,
Columbia, MO and Naples FL. Bluetail has 25 affiliate clinics with 33 physicians located in 11
states.
• Bluetail’s physician management team consists of three principal doctors and two associate
doctors providing training, support and oversite to all affiliate doctors and clinics.

24
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What We Treat.
Arthritis and Osteoarthritis
Osteoarthritis is a degenerative joint disease that is commonly associated with aging, but it can also develop
after a traumatic injury or at any age due to genetics. The classic sign of arthritis is aching joints that swell and
become stiff due to gradual deterioration of cartilage – the tissue that cushions the joint. If left untreated,
arthritis pain can become disabling.
Knee Injuries and Conditions
Knee injuries and conditions are common in people of all ages and can keep you from
participating in your favorite sports or just living your daily life.
Hip Injuries and Conditions
Your hip is a ball-and-socket joint – the ball-like top of your thigh bone moves within a
cup-like space in your pelvis. When your hip is healthy, it’s a very stable joint and it takes
a great deal of force to injure your hip. However, playing sports, running, overuse or even
aging and falling can sometimes lead to hip injuries. Certain diseases also lead to hip
injuries or problems.
Shoulder injuries and Conditions
Your shoulders are the most movable joints in your body and injuries are common. Painful
shoulder conditions may also be caused by disease such as arthritis.
25
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What We Treat.
Back and Neck Pain
The complex structure of your spine includes bones, discs, muscles, tendons, ligaments, and nerves, divided into
three sections: cervical (neck), thoracic (upper back), and lumbosacral (low back) spine. When any part of your
back hurts, your whole body hurts. For some people, back pain makes it impossible to move. And spine conditions
can cause radiating pain in the arms, hands, hips, legs, and feet, making it difficult to pinpoint exactly
where the pain originates. Fortunately, relieving back pain can be done conservatively, without
surgery, for many people.
Plantar Fasciitis
Plantar Fasciitis is a condition that results from the swelling or inflammation of the
plantar fascia, a thick tissue on the bottom of the foot. While the condition is invisible to
the naked eye, it can be extremely painful and make it difficult to continue sporting
activities or even walking.
Elbow injuries and conditions
Elbow problems may be caused by a number of different things, including injury and
diseases. Elbow problems may involve the bone, cartilage, ligaments and fluid surrounding
your elbow, or the muscles and tendons that help the elbow joint move.

26

©Bluetail Medical Group, LLC
All Rights Reserved.

What We Treat.
Ankles and Achilles Tendon injuries and conditions
Ankle sprains and strains are common (often sports injuries) that may take a few weeks to many months to heal
completely. The Achilles tendon joins your calf muscle to your heel. Achilles tendinitis and Achilles tendon injuries
and tears are common injuries that may happen if you land hard on your heel during sports.
Hand and wrist injuries and conditions
Hand and wrist pain is common and often exacerbated by repetitive motion. Everyday activities
like typing and racquet sports, as well as assembly-type work often cause hand and wrist
pain—often carpal tunnel syndrome.
Muscle injuries and conditions
Muscle pain is a common occurrence that we’ve all experienced from time to time. When
we overdo it, a little rest will usually cure the problem. However, some muscle pain is
more persistent and more severe.

The doctors at Bluetail Medical Group have a wealth of
knowledge and years of experience in non-operative sports
medicine, regenerative therapies, and stem cell therapy.
27

©Bluetail Medical Group, LLC
All Rights Reserved.

Our Locations…and growing!

Bluetail headquarters
consists of three
training centers and
clinics located in St
Louis MO, Columbia,
MO and Naples FL.
Bluetail has 25
affiliate clinics with 33
physicians located in
11 states.*

*some areas have multiple locations
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Some of our Patients…
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Our Founder
Dr. David Crane, M.D. started his own practice, Crane Clinic Sports Medicine, in 2005
in the St. Louis area and began focusing on regenerative therapies in orthopedics. He
founded Bluetail Regenerative Therapeutics in 2008, when he began utilizing stem cell
grafts with ultrasound guidance.
Dr. Crane earned his medical degree from the University of Missouri School of
Medicine in 1995. After completing his residency in emergency medicine at Maricopa
Medical Center in Phoenix, Arizona, he pursued a dual fellowship program in emergency
medicine and primary care sports medicine at Allegheny General Hospital (Duquesne
University) in Pittsburgh, Pennsylvania.
After completing his advanced fellowship training, Dr. Crane returned to Missouri in 2000, where he was a staff
physician at Barnes Jewish Hospital and St. John’s Mercy Medical Center. In 2005 he started his own practice, Crane
Clinic Sports Medicine, and began focusing on regenerative therapies in orthopedics. He subsequently founded Bluetail
Regenerative Therapeutics in 2008, when he began utilizing stem cell grafts with ultrasound guidance.
He has since taught regenerative therapeutics and the use of stem cell grafting techniques throughout the country to
doctors from all over the world. He has extensive knowledge of musculoskeletal ultrasound for diagnostic and needleguided therapies. Dr. Crane is board certified in sports medicine and emergency medicine.
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Our Principals
Dr. Kristin Oliver, M.D. After graduating from Southern Illinois University School of Medicine
with her medical degree in 1993, Dr. Kristin (Tate) Oliver completed her residency in family
practice at the University of Missouri in Columbia. She also completed a fellowship in sports
medicine at the University of Missouri Columbia and Columbia Orthopedic Group as well as a
Master of Science in Public Health at the same university in 1998.
Prior to joining Dr. Crane in 2008, Dr. Oliver divided her time between practicing sports
medicine with Action Care Sports Medicine and Occupational Medicine of Mid-Missouri in
Columbia, Missouri. She has also been an attending emergency medicine physician at Boone
Hospital and St. Mary’s Hospital. Board certified in family medicine and fellowship trained in
sports medicine, Dr. Oliver has extensive knowledge of regenerative orthopedics using
percutaneous stem cell grafts, supporting matrices, and musculoskeletal ultrasound for both
diagnostic and needle-guided techniques. She speaks frequently across the nation on bone
marrow techniques and stem cell therapy for osteoarthritis at prestigious conferences
including the Andrews Institute for Sports Medicine and The Orthobiologics Institute.
Kristin Oliver has published many articles on regenerative orthopedics in peer-reviewed
journals including topics such as PRP and Achilles tendon tears, bone marrow aspirate and
knee osteoarthritis, and the use of PRP in musculoskeletal medicine. Dr. Oliver has served as
team physician for both Central Methodist College and Missouri Valley College and is active in
the care of local athletes – young and aging alike.
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Our Principals
Dr. Matt Bayes, M.D. After receiving his medical degree from Saint Louis University in 2001,
Dr. Matt Bayes performed his pediatric internship and residency at the Naval Medical Center
in San Diego. He then moved across the country to Beaufort, South Carolina, where he spent
four years as a staff pediatrician and was named chief of pediatrics of Naval Hospital, Beaufort.
In 2008, Dr. Bayes returned to Saint Louis University, where he completed his fellowship in
primary care sports medicine and became board certified.
Prior to joining Bluetail Medical Group in 2011, Dr. Bayes practiced at the Sports Medicine
Institute at the Orthopedic Center of Saint Louis. He specializes in the treatment of all sports
medicine injuries and non-operative orthopedics.
Matt Bayes is skilled in the use of ultrasound for both diagnostic and needle-guidance
procedures. He utilizes PRP therapy and stem cell therapy in many of his treatment regimens.
He strives to keep his patients moving during recovery to limit their time away from the game.
He has extensive experience teaching physicians from throughout the U.S. and the world the
techniques of regenerative medicine and diagnostic ultrasound.
Outside of work, Dr. Bayes enjoys jogging, working out, attending youth sports and spending
time with his wife, Jaime, and their kids Ellie, Tyler, and Josie.
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Our Associates
Dr. Luga Podesta, M.D. Dr. Podesta is a nationally recognized sports medicine physician
specializing in the non-surgical treatment of orthopedic, musculoskeletal and sports-related
injuries to the shoulder, elbow, knee, and spine, and brings with him a wealth of experience on
and off the field. Dr. Podesta has been selected as a Top Doctor by Castle Connolly in 2017.
Dr. Podesta received his Bachelor of Science degree from Wagner College and earned his
Medical Degree from Autonomous University of Guadalajara and New York Medical College. He
completed his residency in Physical Medicine and Rehabilitation (PM&R) at St. Vincent’s
Medical Center of NYC and post doctorate Sports Medicine fellowships at the Staten Island
Orthopedic Sports Medicine Fellowship, Staten Island, NY, and at the world renowned KerlanJobe Orthopedic Clinic in Los Angeles, California. He is board certified in both Physical
Medicine and Rehabilitation and Sports Medicine.
Dr. Podesta is a dedicated educator, clinician and researcher. He is an Assistant Clinical
Professor of PM&R and Sports Medicine at Western University of Health Sciences. He is also
a respected member of numerous medical societies including the American Orthopedic
Society of Sports Medicine, American Academy of Physical Medicine and Rehabilitation, Arena
Football Physician and Trainers Society and Major League Baseball Physicians Association.
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He has authored numerous textbook chapters, research journal articles and instructional
videos. Dr. Podesta is a contributing writer to DRUM! Magazine, covering health-related topics
specific to drummers, percussionists and performing artists and US News and World Report.
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Our Associates
Dr. Chris Wolf, D.O. After receiving his medical degree from Kirksville College of Osteopathic
Medicine in 2004, Dr. Chris Wolf completed his residency in Physical Medicine &
Rehabilitation at the University of Missouri-Columbia in 2008. Dr. Wolf is Board Certified in
Physical Medicine & Rehabilitation and sub-specialty boarded in Brain Injury Medicine. He also
has completed a teaching fellowship in Osteopathic Manipulative Medicine.
Prior to joining Bluetail Medical Group, Dr. Wolf served as Associate Professor at the
University of Missouri. Dr. Wolf cared for those with musculoskeletal injuries including sports
injuries. Additionally, he directed the care of the Brain Injury and Concussion program. He
frequently speaks as a guest speaker and teaches at continuing medical education programs
across the country.
Dr. Wolf is skilled in musculoskeletal injuries and diagnostic ultrasound as well as ultrasoundguided injections including regenerative procedures. He is skilled in Osteopathic Manipulative
Treatment and can utilize this as a part of the treatment plan for many musculoskeletal injuries
including back pain, pelvic pain, pregnancy-related pain. He utilizes his training as a
rehabilitation physician to help formulate a comprehensive plan to guide a patient to
optimum health.
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Our Affiliate Physicians
Dr. Michael Scarpone, D.O., Pittsburgh, PA-Ohio Area
Michael A Scarpone, D.O., received his B.S in molecular biology at OSU. He continued to Ohio University for
medical school. He did his residency at the Medical Center of Beaver, PA, and his sports medicine fellowship at
Marshall University. He is an Assistant Professor of Orthopedic Medicine, Div. of Sports Medicine Drexel
University School of Medicine, Allegheny General Hospital Campus. He is active in teaching and research,
especially as it applies to healing of soft tissue injuries.
He is also a team physician for the Pittsburgh Pirates and currently serves as the Jefferson County Coroner.
Currently, he is the Medical Director of Trinity Sports Medicine. He has more than 20 years of experience in
Sports Medicine and lectures across the country on Regenerative Medicine Procedures and Techniques. He was
born and raised here in the Ohio Valley where he resides with his wife, Dina, and has three children.
Dr. Leslie Michaud, M.D., Kansas City, KS
Dr. Michaud is originally from the Chicagoland area and attended medical school at the University of Illinois at
Chicago. She completed her internship and residency in family medicine from the Mayo Clinic in Rochester,
Minnesota. After residency, Dr. Michaud practiced family medicine in both the hospital and clinic setting as well
as occupational and student health. She found herself drawn to orthopedic conditions and decided to further her
career with fellowship training in primary care sports medicine at the Steadman Hawkins Clinic of the Carolinas.
Dr. Jonathan Tait, D.O., Tucson, AZ
Dr. Jonathan Tait, DO is a regenerative medicine specialist in Oro Valley, AZ and has been practicing for 14 years. He
graduated from Mi State Univ. Coll Of Osteo Med in 2004 and specializes in regenerative medicine, pain medicine, and more.
“The focus of our comprehensive care plans is to get to the root cause of pain and injury, not simply mask the symptoms with
medications or other treatments. The patient will then have a trail-map to optimize their health and hopefully prevent recurrent
injury once effectively treated.”
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Our Affiliate Physicians
Dr. Dave Hunnius, D.O., Naperville, IL
Dr. Hunnius was born and raised in Saint Louis, MO and attended St. Louis University where he received a Bachelor of Science
degree in biology. He then moved to Chicago and received his Doctor of Osteopathic Medicine degree in 2001 from
Midwestern University / Chicago College of Osteopathic Medicine. He is currently board certified in both Internal Medicine and
Emergency Medicine. Prior to co-founding The Sports Medicine and Regenerative Therapeutics Institute, he was the leading
Medical Director for a multi-site healthcare organization for 7 years.
Dr. Matt Vogt, M.D., Naperville, IL
Dr. Vogt is a Board Certified Family Physician with fellowship training in Sports Medicine. He is trained in musculoskeletal
ultrasound guided injections. He treats all joints of the upper and lower extremities, hip and pelvis. Dr. Vogt incorporates
biologic cellular therapies into his interventional orthopaedic practice for degenerative joint conditions as well as for tendon and
ligament tears. Dr. Vogt is a Diplomate of the American Board of Integrative Holistic Medicine. Dr. Vogt also has great
interest and experience in the management of sports-related concussion. Prior to his residency training, Dr. Vogt served as a
Flight Surgeon in the United States Navy.
Dr. Greg Drake, D.O., Chicago, Il
Dr. Gregory Drake joined Core Orthopedics on September 1, 2009. Dr. Drake is dual fellowship trained in shoulder and elbow
surgery and adult spinal reconstructive surgery. He graduated Magna Cum Laude from Rockhurst College in Kansas City,
followed by medical training at Kansas City University of Medicine and Biosciences, where he graduated Summa Cum Laude.
He completed a general medical internship at Botsford Hospital in Farmington Hills, Michigan, followed by an orthopedic
residency in which he served as chief resident of the hospital. Dr. Drake completed his spinal reconstructive fellowship through
Michigan Spine and Brain Surgeons. Dr. Drake’s second fellowship was performed at Fondren Orthopedic Group. Dr. Drake is
recipient of the American Shoulder and Elbow Surgeon’s prestigious Neer Award. He also has several publications, and has
also published research in major journals.
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Our Affiliate Physicians
Dr. J. Keith Spain, M.D., Mobile, AL
Dr. Spain is a board-certified family and sports medicine physician. A native of Mobile, Alabama, Dr. Spain is a graduate of
Tulane University and attended the University of South Alabama Medical School. Dr. Spain completed his family medicine
residency at Halifax Medical Center in Daytona Beach, Florida. Following residency, he practiced emergency medicine before
completing a fellowship in sports medicine at the University of South Florida-Morton Plant Mease. In training and practice, he
has served as team physician for several high schools, colleges, and professional sports teams. He is well versed in the
management of common health issues as they relate to the sports enthusiast.
Dr. Peter Biglin, D.O., Detroit, MI
Dr. Pete Biglin is a board certified Physical Medicine and Rehabilitation Physician. He is also board certified in Sports Medicine,
Pain Management, and Electrodiagnostic testing (EMG). Dr. Biglin completed his undergraduate degree at Michigan State
University, and was a member of the swim team (1989-1991). He earned his osteopathic medical degree from Nova
Southeastern University, Ft Lauderdale, FL (1999). Biglin then completed residency in PM&R at Wayne State University
(2003). Dr. Biglin went on to complete a Sports Medicine fellowship at Michigan State University (2004). While at MSU Dr.
Biglin treated athletes of all 26 intercollegiate sports teams. Dr. Biglin is on the medical staff of William Beaumont Hospital
and Providence- St. John hospitals. Dr. Biglin has over 8 years in private practice, and spent 5 years as team physician for the
Southfield High School football team.
Dr. Jill Crosson, D.O., M.B.A., Allentown, PA
Originally from Wayne, New Jersey, Dr. Crosson is a graduate of Philadelphia College of Osteopathic Medicine. She completed
a residency in family practice medicine at Mercy Suburban Hospital followed by a fellowship in sports medicine at St. Luke’s
University Health Network. Having completed her undergraduate studies at Muhlenberg College, Dr. Crosson is happy to call
the Lehigh Valley home.
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Our Affiliate Physicians
Dr. Victor Kalman, D.O., Philadelphia, PA
For the last 25 years the Delaware orthopedic surgeons at the Morgan Kalman Clinic have treated sports related injuries in
athletes of all ages and abilities, including High School, Recreational, College, Olympic as well as elite Professional Football,
Baseball, Basketball and Hockey Players (and more than a few Professional Golfers). The Morgan Kalman Clinic orthopedic
specialists are known nationally and internationally for educating orthopaedic surgeons on the latest cutting edge arthroscopic
and surgical procedures.
Dr. Mike Krafczyk, M, Allentown, PA
A native of the Lehigh Valley, Dr. Michael Krafczyk was a local student athlete at Southern Lehigh where he participated in
track and cross country. As a member of their hall of fame for having finished third at states in cross country, Dr. Krafczyk
learned the value of sports medicine at a young age. Dr. Krafczyk is one of the few physicians in the Lehigh Valley that offers
regenerative medicine treatment options; including platelet rich plasma (PRP) therapy and stem cell therapy. Dr. Krafczyk has
the distinction of being an affiliate of Bluetail Medical Group – a nationally renowned leader in the practice and advancement of
orthopaedic regenerative medicine.
Dr. Paul F. Pollice, M.D., Allentown, PA
Dr. Pollice uses the latest joint replacement technologies and is an expert in all joint replacement procedures of the hip and
knee. He performs approximately 600 hip and knee joint replacement procedures each year. Despite a high quantity of surgery
performed, Dr. Pollice remains committed to the patient experience and provides a compassionate and individualized approach
for EACH patient. Dr. Pollice was the first certified physician in the region to perform total knee replacements using computerassisted surgery, a unique system which provides surgeons with a three-dimensional view of the knee joint and precise data on
the knee’s anatomy.
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Our Affiliate Physicians
Dr. Rob Palumbo, M.D., Allentown, PA
Dr. Palumbo is an accomplished, nationally recognized Sports Medicine physician and surgeon, specializing in sports-related
injuries of the knee, shoulder, ankle, elbow, and hip. He is a second-opinion physician for the NFL Players’ Association, as well
as the Head Team Physician for the Lehigh Valley IronPigs, a AAA affiliate of the Philadelphia Phillies. Additionally, Dr. Palumbo
is President and Founder of OAA’s Sports Medicine Institute, a non-profit organization which is dedicated to providing medical
education to sports medicine professionals. Before joining OAA, Dr. Palumbo practiced for eight years in Orlando, Florida,
where he had the unique experience of treating all levels of athletes and performing artists. There he served as orthopaedic
consultant for the world famous Cirque de Soleil, The Orlando Ballet, Sea World entertainers, and Disney World acrobats and
dancers, as well as team physician for the U.S. Women’s National Soccer team, which he continues today.
Dr. Kevin Anabari, M.D., Allentown, PA
Dr. Anbari specializes in hip and knee replacements. He is an expert in the latest techniques, including the anterior approach
for hip replacements, partial knee replacements, short-stay rapid-recovery knee replacements, and complex revision
surgery. Dr. Anbari has taught other surgeons about hip and knee techniques, including the anterior approach for hip
replacement. He has run SMART labs for teaching this procedure to other doctors and operating room staff. Dr. Anbari is a
fellow of the American Academy of Hip and Knee Surgeons and the American Academy of Orthopaedic Surgeons.
Dr. Bonnie McKinley, M.D., Furlong, PA
Dr. Bonnie McKinley is a Board-Certified physician with a specialty degree in sports and musculoskeletal medicine. With over
ten years experience, she began her career in sports medicine, where she honed her interest and specialty in use of
regenerative techniques for both pain management and healing of injury. Dr. McKinley received her Doctorate in Medicine from
Western University of Health Sciences College of Osteopathic Medicine of the Pacific and completed her Family Practice
residency at Aria Bucks Hospital. She currently serves as the Philadelphia Rebels NAHL Official Team Physician. She has
worked as the Team Physician for both Millersville University and Kean University.
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Our Affiliate Physicians
Dr. Kyle Morgan, D.O., Denver, CO
Kyle Morgan, DO has received board certification in both pain medicine and physical medicine and rehabilitation Dr. Morgan
specializes in sports medicine for athletes of all skill levels, concussion management, and pain management for chronic
sufferers. Dr. Morgan graduated Magna Cum Laude from Mississippi State University, where he received a bachelor of science
degree in biology and education. He received his doctor of osteopathic medicine degree from Kansas City University of
Medicine and Biosciences. Dr. Morgan completed his internship at the Bay Area Corpus Christi Medical Center, followed by a
residency in physical medicine and rehabilitation (PM&R) at Baylor College of Medicine/University of Texas. He maintains
professional memberships in the American Academy of Physical Medicine and Rehabilitation, American Osteopathic
Association and also the Christian Medical and Dental Association.
Dr. Doug Hemler, M.D., Denver, CO
Douglas Hemler, MD is a multiple board-certified spine and sports medicine specialist, concentrating on nonsurgical pain
management for the spine, interventional pain medicine, sports injuries, and neuropathic pain conditions. Throughout his
medical career, Dr. Hemler has served as medical director for Centura, Exempla, and Accord Medical Centers, as well as held
positions in the US Air Force, including flight surgeon. Hemler received his undergraduate degree from Creighton University in
Omaha, Nebraska. It was there that he also attended medical school and completed a surgical internship through the School of
Medicine Department of Surgery. Dr. Hemler completed his residency in physical medicine and rehabilitation at Walter Reed
Army Medical Center in Washington, DC.
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Dr. Brian Siegal, M.D., Steamboat Springs, CO
Dr. Siegel is a board-certified pain management doctor that has dedicated his life to helping patients who live with pain.
Whether it’s arthritis, diabetic neuropathy or headaches, you can be sure that Dr. Brian Siegel will be there to help you. He
enjoys determining the exact diagnosis, providing the correct treatment for various painful conditions and seeing the
improvements in his patients. Dr. Siegal’s years of experience have taught him what works best for each problem, and he will
use whatever treatment techniques work best for each person. His mission is to relieve people’s pain without pills so they can
enjoy life to the fullest.
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Our Affiliate Physicians
Dr. Jarrod Harrall, M.D., Colorado Springs, CO
Dr. Harrall is board certified in both family medicine and sports medicine. Dr. Harrall provides full spectrum medicine for all
levels of athletes and the active population. Our goal is to maximize your performance through optimizing your medical
conditions, as well as addressing musculoskeletal ailments. In addition to classic non-operative treatments, Dr. Harrall offers
advanced medical techniques for many overuse and chronic injuries including PRP and stem cell treatment to those who
qualify. After doing his family medicine residency at the University of Missouri in Kansas City, where he was recognized as
Resident of the Year, he went on to do a sports medicine fellowship at Virginia Tech.
Dr. Jeremy Reid, M.D., Springfield, MO
Fellowship-trained Dr. Reid graduated from Princeton University with highest honors, then pursued research in microbiology at
the University of Pennsylvania, and obtained his medical education at Columbia University. He completed his residency training
at the University of California Los Angeles Medical Center and Orthopaedic Hospital in Los Angeles, California, and spent an
additional year as a post-doctoral research fellow supported by a grant from the UCLA Eli & Edythe Broad Center of
Regenerative Medicine & Stem Cell Research. Dr. Reid completed his surgical fellowship in adult reconstruction and joint
replacement at the Hospital for Special Surgery in New York, New York. Dr. Reid specializes in quad-sparing total knee and
partial knee replacements, computer-assisted total hip and knee replacements, and both the direct anterior approach and
mini-posterior approach for total hip replacements. His expertise includes complex joint reconstruction, revision joint
replacement, and fracture surgery.
Dr. Hardik Vashi, M.D., Kenosha, WI
Dr. Vashi’s clinical specialties include outpatient management of musculoskeletal disorders, spinal disorders, electrodiagnostic
medicine (EMG and nerve conduction studies) and fluoroscopically guided spinal injections. He completed his residency in
Physical Medicine and Rehabilitation at Washington University in St. Louis, Missouri. Dr. Vashi is certified by the American
Board of Physical Medicine and Rehabilitation and is a fellow of the American Academy of Physical Medicine and Rehabilitation.
He is also board certified in Sports Medicine.
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Our Affiliate Physicians
Dr. Richard Houk, M.D., M.P.H., Little Rock, AR
Richard W. Houk MD, MPH is a board-certified Rheumatologist practicing in Little Rock for 30 years and is a specialist in
caring for arthritis patients. He graduated from the USAF Academy, Tulane University School of Medicine, did an Internal
Medicine residency at the USAF Wilford Hall Medical Center, and completed a Rheumatology fellowship at Northwestern
University in Chicago. He is located at Houk Rheumatology on Kanis Road and is on staff at Baptist Health Medical Center
Little Rock, Arkansas. He has been using musculoskeletal ultrasound guided injection techniques since 2005 and has recently
become affiliated with Bluetail Medical Group.
Dr. Sarah Knife Chief, M.D., Bentonville, AR
Dr. Knife Chief has been using Regenerative Medicine in her practice since her days in the Army, and utilizes Regenerative
Medicine and Prolotherapy in her Orthopedic patients for the treatment of a number of conditions. Growing up as the daughter
of an OBGYN, she worked in his clinic for years while in school and looks forward to helping women with their feminine health
and optimizing their anti-aging concerns on a cellular level.
Dr. Chris Dougherty, M.D., Bentonville, AR
Dr. Christopher Dougherty receives his board certification from the American Osteopathic Board of Orthopaedic Surgery and
the American Osteopathic Association. Dr. Dougherty is nationally and internationally known for his expertise in sports
medicine and arthroscopy. As a former past president of the American Osteopathic Academy of Sports Medicine, he remains
active in the education and training of current and future sports medicine primary care physicians and sports medicine
orthopedic surgeons. Dr. Dougherty has trained numerous physicians in sports medicine and arthroscopy, lectured extensively
on injury prevention and sports medicine surgeries, as well as cost effectiveness in orthopedics, and is extremely well
published. He has served and serves on numerous committees to provide for improved patient safety and patient access to
orthopedic medicine and surgery. As one of the founding members of STI (Soft Tissue Injury) Work Care, he strives to provide
a lower cost, better orthopedic outcome than is currently available in the United States. His professional associations include
the AAOS, AOAO, AANA, AOA, AOS, AOASM, and the MLBTPA
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Our Affiliate Physicians
Dr. Trey Mitchell, M.D., Texarkana, AR
Dr. Darius Mitchell, III (Trey) is an orthopedic surgeon in Texarkana, Texas and is affiliated with multiple hospitals in the area,
including Christus St. Michael Health System-Texarkana and Wadley Regional Medical Center. He received his medical degree
from University of Arkansas for Medical Sciences College of Medicine and has been in practice for over 11 years. He is one of
10 doctors at Christus St. Michael Health System-Texarkana and one of 10 at Wadley Regional Medical Center who specialize
in Orthopedic Surgery.
Dr. Spencer Guinn, M.D., Jonesboro, AR
Dr. Guinn is a graduate of Jonesboro High School. He returned to Jonesboro in 2002 after completion of his residency. He
then served in the United States Army in Iraq as a Combat Surgeon in the 1st Forward Surgical Team most of 2003. He again
deployed under Operation Iraqi Freedom/Operation Enduring Freedom in 2006. He is also a member of the Jonesboro Police
Department SWAT team, where he serves as Medical Director and a Tactical Medic. He has lectured widely on Tactical
Medicine and Combat Surgery, and assists with the education program for the Arkansas State Police, Craighead County
Sheriff, and the Paragould SWAT team.
Dr. H. Marks Atwood, M.D., Pine Bluff, AR
Dr. Harvie Marks Attwood is a Family Practice Specialist in Pine Bluff, Arkansas. He graduated with honors from University Of
Arkansas College Of Medicine in 1981. Having more than 37 years of diverse experiences, especially in Family Practice, Dr.
Harvie Marks Attwood affiliates with Jefferson Regional Medical Center, and cooperates with other doctors and specialists in
many medical groups including University Of Arkansas For Medical Sciences, Jefferson Hospital Assn Inc.

Each Bluetail Affiliate Physician is highly trained and receives ongoing training in regenerative
medicine. The Physicians and staff follow precise FDA compliant treatment protocols.
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Patient Response
“I just wanted to take a moment to let Dr. Oliver know how grateful I am for her work. My knee is now 100% pain free 6 months after the Bone Marrow Stem
Cell Graft. In November 2007 I was told by two separate orthopedic surgeons that I needed an artificial knee replacement in order to relieve my chronic knee
pain. In an effort to find an alternative solution I found Dr. Crane. I had my first BMAC procedure in March of 2008, I was 39. Following the BMAC and two PRP
procedures I was able to get back to exercising regularly and I was able to lose over 25 pounds I had gained since I had become inactive. The PRP procedures
were followed by two fat grafts in early 2009. In March of 2009, on my 40th birthday, I ran a 5k race – that would not have been possible in 2008!
“I owe it all to you that I am pain free and able to enjoy my lifelong passions of hunting, fishing and gardening. My knee had caused
me great pain and swelling for several years as a result of a boating injury in my twenties and the surgical removal of
the cartilage at that time. I had arthroscopic surgery and multiple syn-visc and cortisone shots in the last 5 years
prior to meeting you. The results of those actions were minimal and did not last any length of time. I was taking
12 or more ibuprofen a day just to dull the pain so I could continue to walk and hunt and fish and garden. I had
arrived at the point, that to avoid pain, I was giving up on the outdoor life that I loved. I consulted with two
different orthopedic surgeons who told me that the only way I would ever walk pain free was to have a total
knee replacement. I dreaded the thought of that. My knee responded to your Bone Marrow Stem Cell procedure
in an amazing way. After those first two days I have never had to take another ibuprofen for pain or swelling.
Meeting you and having the procedure done has been an incredible blessing to my life. It is allowing me to enjoy
my retirement years pain free. Thank you so very much!
“Five years ago, I had arthroscopic knee surgery. Three years ago I tried to ski again and injured my knee worse and
decided that my ski trips had ended for the rest of my life. For the next two years, because of knee pain and knee
weakness, I essentially ceased playing golf and ceased any walking except what was necessary. Thirteen months ago you
began treating my knee with a Bone Marrow Stem Cell graft. Last week I skied at Steamboat with family, something that I did not expect to do again. Now I walk
every day. This is a thank you note for what you do that helped me to walk, golf, and even ski again.”
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Clinical Outcome of Bone Marrow Concentrate
in Knee Osteoarthritis

Kristin S. Oliver, MD, Matthew Bayes, MD, David Crane, MD, Chakrapani Pathikonda
Abstract
Background: Knee osteoarthritis is an increasing health concern in the adult
population. Nonsurgical treatment options for pain reduction and function
improvement are limited in number and provide only short-term relief. The
potential of regenerative therapies to go beyond temporary symptom
reduction and delay or negate the need for total knee joint arthroplasty is
enticing to both patients and providers.
Purpose: This study evaluated the clinical efficacy of autologous intraarticular bone marrow concentrate with autologous lipoaspirate as a
treatment option for osteoarthritis of the knee. Additionally, bone marrow
concentrate samples from a patient population subset not necessarily
enrolled in this study, but IRB approved, were sent for outside laboratory
analysis.
Study design: This study is a prospective case series.
Methods: Treatment registry data for 70 patients diagnosed with KellgrenLawrence Stage 2–4 knee osteoarthritis were analyzed. Data regarding
adverse events and Knee injury and Osteoarthritis Outcome Score metrics
were obtained at baseline, 90 days, and 180 days. Samples of bone marrow
concentrate from 11 patients were sent to an outside source for laboratory
analysis.
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Results: Adverse events were limited to transient pain and swelling of the
treated joint. The mean reported KOOS changes from pre-procedure to 180
days post-procedure were as follows: Pain + 18.1, Activities of Daily Living
+15.6, Symptoms +17.3, Quality of Life +20.3, and Sports/Recreation
+18.1. Laboratory analysis of the samples demonstrated statistically

significant increases in concentration of platelets, interleukin-1 receptor
antagonist and IL-1β. The IL-1ra/IL-1β ratio was also statistically significant
at 193.54 when processed with a 2% Hct setting, and 720.62 when
processed with a 15% Hct.
Conclusions: This study of intra-articular injection of autologous bone
marrow concentrate and lipoaspirate in patients diagnosed with knee
osteoarthritis demonstrates encouraging results for positive outcomes
without complication. Further study with randomized controlled trials is
warranted to prove the potential of this intervention. With laboratory
analysis of samples of bone marrow concentrate we were able to identify the
presence of statistically significant increases in the concentration of
platelets and IL-ra.
What is known about the subject: Bone marrow concentrate is known to
contain a host of growth factors and stem cells and has been shown in
animal studies to promote the regeneration of cartilage.22,46 There are
two clinical studies published showing the efficacy of bone marrow
concentrate in patients with knee osteoarthritis.12,32 What this study adds
to the existing knowledge: This study supports the findings of the two
published clinical studies of bone marrow concentrate on patients with knee
osteoarthritis. This alternative treatment option provides positive patients
outcomes with low risk.
Journal of Prolotherapy. 2015;7:e937-e946.
KEYWORDS: Bone marrow concentrate, platelet-rich plasma, interleukin-1 receptor
antagonist protein, knee osteoarthritis.
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Clinical Outcome of Bone Marrow Concentrate
in Knee Osteoarthritis

Kristin S. Oliver, MD, Matthew Bayes, MD, David Crane, MD, Chakrapani Pathikonda
Introduction
Osteoarthritis is the most common cause of musculoskeletal pain and
disability in the knee joint. Symptomatic knee OA occurs in 10% of men and
13% of women aged 60 or older.57 In the third National Health and Nutrition
Examination Survey approximately 37% of participants aged 60 or older had
radiographic evidence of knee osteoarthritis.36 By 2030, the demand for
primary total knee arthroplasties is projected to grow by 673% to 3.48
million procedures.35 The economic impact of knee OA is becoming an
increasing concern. Estimated costs due to hospital expenditures of total
knee joint replacements were $28.5 billion in 2009 and are expected to
continue to rapidly rise with our aging “baby-boomer” population.39 Current
nonsurgical treatment options for knee OA focus on short-term relief of
symptoms. These interventions include physical therapy, activity
modification, bracing, oral medications, and intra-articular use of steroids.
Although these may be effective in providing some relief of pain, all are
short-term measures. Intra-articular Hyaluronic acid (HA) is cost effective in
those patients with less-severe OA, but pain relief is limited to a few
months.6 Like intra-articular corticosteroid, HA does not slow down the
progression of the disease process itself, and eventual surgical intervention
is inevitable. The limitations of currently available nonsurgical alternatives for
the treatment of knee OA have patients searching for novel solutions before
considering total knee joint arthroplasty.33
Regenerative medicine has gained media and patient interest as an
alternative to surgical treatment for knee OA. The potential of an autologous
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biologic approach to decrease symptoms and improve function, while
modifying the underlying disease process and slowing down its natural
progress is enticing. Numerous autologous biologic agents are available
worldwide, but we are limited in the United States to those that comply with
the FDA guidelines on all human cells, tissues, and cellular and tissue-based
products (HCT/Ps) intended for implantation or transfer to a human
recipient.4,51
Although minimally manipulated bone marrow aspirate and Platelet Rich
Plasma (PRP) have not been regulated as HCT/Ps to date, the FDA has
regulated these technologies with rules on point of care application and
minimal manipulation. For example, culturing bone marrow aspirate and reinjecting into humans is strictly forbidden.1
Studies of PRP as a treatment for knee OA are becoming more prevalent.
Currently numerous publications show PRP to be clinically effective in
reducing pain for up to twelve months after injection when a leukocyte poor
product is used intra-articularly.13,41,45,48 Positive outcomes are found more
commonly in younger patients with less severe knee OA. In this subgroup of
the population PRP does show clear benefit over HA in pain reduction and
clinical function scores. However, middle-aged patients with moderate to
severe OA demonstrated no significant benefit of PRP over HA.1,21,34,41 The
studies included in this review show that subjective improvement of PRP
over HA lasts only one year. Long term pain relief and functional
improvement with PRP in patients with knee OA remains unknown.20
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Clinical Outcome of Bone Marrow Concentrate
in Knee Osteoarthritis

Kristin S. Oliver, MD, Matthew Bayes, MD, David Crane, MD, Chakrapani Pathikonda
Bone marrow aspirate (BMA) is a rich source of mesenchymal stem cells
(MSC), has potential greater than PRP to regenerate cartilage defects in
osteoarthritis, and potentially slow down or improve the disease process.
Hyaline cartilage, made up of type II collagen, has no nerve, blood or
lymphatic supply.33 This lack of vascular supply, and other factors such as
the inability of resident chondrocytes to migrate to injured areas, limits the
healing ability of cartilage as compared to soft tissue and bone.26,54 This
absence of self-renewal properties has led researchers and clinicians to turn
toward the use of autologous MSCs as a potential resource to regenerate
damaged tissue in patients who suffer from knee OA. MSCs are found in
various tissues including peripheral blood, adipose, bone marrow, umbilical
cord blood, periosteum, dermis, infrapatellar fat pad, synovium, and synovial
fluid.38 MSCs are known to have the ability to differentiate into various
tissues including bone, tendon, fat, ligament and others, including the
chondroblast in cartilage.8,9,29
Bone marrow is easily harvested from various anatomical locations and
concentrated in an FDA compliant device. The resultant BMC has been
shown to provide elevated levels of hematopoietic stem cells (HSC), MSCs,
platelets, chemokines and cytokines. BMC thus possess anti-inflammatory,
angiogenic and immunomodulatory properties that can potentially enhance
cartilage repair.44 A study of the quantity of stem cells in BMA from the
posterior iliac crest demonstrated 19x106 total nucleated cells (TNC).
When concentrated the resulting BMC stem cell content approximated 72 x
106 TNC.27 An animal study performed by Saw et al showed complete
coverage of full thickness chondral defects 24 weeks after sub-chondral
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drilling and concomitant application of BMC and HA in a goat model.46
Fortier et al applied
BMC after microfracture on an equine model with full thickness chondral
loss, showing successful regeneration of hyaline cartilage via MRI and
histological evaluation.22 These pre-clinical trials have led to a few small
clinical studies. A 2012 review by Filardo found 2 pre-clinical papers and 5
clinical trials focusing on the use of BMC in cartilage regeneration.21 Since
Filardo’s publication, two retrospective case reviews have been published
showing the efficacy of BMC in patients with knee OA.12,32 Although these
studies have small numbers, they offer a good start at unraveling the clinical
potential of BMC. To date no randomized controlled trials of BMC in patients
with knee OA have been published, although many are registered as ongoing
at clinicalgov.com.
Adipose is an excellent source of autologous stem cells.30 Studies to date
that demonstrate good clinical outcomes using adipose derived stem cells
(ADSC) have employed the Stromal Vascular Fraction (SVF) of the
product.11 Currently all devices marketed to obtain SVF from harvested
adipose tissue require the adipose to first be processed with collagenase.
This use of collagenase to isolate SVF falls outside of the FDA’s minimal
manipulation guidelines as published in December of 2014. Adipose is also
an excellent scaffold or matrix, and the basic tenets of successful biologic
grafting stress the need for a matrix, in addition to progenitor cells and
signaling proteins.16,17,40
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In the osteoarthritic knee there exists an imbalance of the chondrocyte’s
catabolic and anabolic functions. This inequality leads to degradation of the
extracellular matrix of hyaline cartilage and is mediated by pro-inflammatory
cytokines.14,23,31 The chronic inflammatory process that ensues causes
further cartilage damage, and eventually leads to mechanical and biological
dysfunction within the joint.3 The cytokine interleukin-1 (IL-1) appears to be
of particular importance in this destructive inflammatory cycle.52,53 One of
the known antagonists to this cytokine is IL-1 receptor antagonist protein
(IL-1ra). Although not FDA approved in the United States, Autologous
Conditioned Serum (ACS) has gained significant media attention due to
some famous athletes having well publicized success stories. It is believed
that ACS’s success is linked to IL-1ra. Studies in animal models have shown
that introducing IL-1ra intra-articularly will slow the progression of cartilage
lesions.10,42 Chevalier etal in a 2005 multicenter human study showed a
single intra-articular injection of IL-1ra (up to 150 mg) was well tolerated
and did not cause any acute inflammatory reaction.14 Baltzer et al found that
intra-articular hip injection of ACS in patients suffering from hip
osteoarthritis led to statistically significant reductions in pain.3 A
prospective randomized controlled double blind trial did provide evidence
that IL-1ra is more effective than placebo and/or HA for the treatment of
knee OA.2,56 Although there does not seem to be a consensus on the
minimum level of IL-1ra necessary to achieve therapeutic benefit, it has been
generally reported in the literature that a ratio of IL-ra to IL1β on the order
of 10-1000 to 1 is sufficient to effect blockade of the IL-1 receptors or the
IL-1 triggered effects, thereby alleviating the degenerative effects of IL-1. At
present, it is not clear that a complete blockade of all biologically active IL-1
receptors is necessary to significantly impact such pathologic conditions

such as osteoarthritis55 Currently there exist only two commercially
available ACS products for human use. Both have methodology that violates
the point of care rules set forth by the FDA, and thus are not available in the
United States.
The aim of this prospective case series was to further the currently available
data on BMC as a safe and efficacious treatment option for knee OA in a
human model. A secondary goal was to perform in-depth analysis of samples
of the BMC produced by the Arthrex Angel in a subset of patients to
determine its cellular and cytokine composition.
Materials and Methods
Data Collection
This study is a prospective case series performed at a single center
outpatient clinic using data from 3 physicians. All patients undergoing the
procedure had their bone marrow aspiration, lipoaspiration, and end-product
placement performed by the same physician. All three physicians followed
specific internal clinical protocols. Included in this study were all patients
undergoing a BMC procedure for knee OA between April 2014 and October
2014 who consented to the IRB approved survey. Patients were identified at
an initial screening visit as having Grade 2–4 OA of the knee employing the
KL scale.32 Those individuals interested in undergoing the BMC and
lipoaspirate procedure were invited to participate in the clinic’s prospective
data registry. The registry employed is the Surgical Outcomes System
©Bluetail Medical Group, LLC
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(SOS), an IRB approved subscription data collection system (Arthrex, Inc.,
Naples, FL). The approved metrics for non-operative intervention for knee
OA in the SOS include KOOS measures.43 If a patient planned on having both
knees treated with BMC they were to answer the surveys as it pertained to
their most painful joint, to avoid having the patient fill out two separate
surveys. Patients received surveys via email pretreatment and at days 14,
42, 90, 180, 360 and 720 posttreatment. Any patient without email
access completed their survey via phone as administered by two volunteers.
Procedure
All patients confirmed the cessation of NSAID’s at least 5 days prior to the
procedure. Bone marrow was harvested using a multiport bone marrow
aspiration needle from the posterior superior iliac crest. The total amount of
bone marrow harvested was 60 cc for one knee and 100 cc if two knees
were being treated. Using the manufacturer’s processing protocol BMC was
created utilizing the Arthrex Angel centrifugation system. (Arthrex, Inc.) The
final volume of BMC employed varied from 5-7 cc per affected knee.
Acquisition of autologous lipoaspirate follows a simple standard sterile
protocol to provide approximately 20 cc of product. (Tulip Medical, San
Diego, CA) Selection of donor site for adipose graft harvest was usually from
the flank on the same side of the bone marrow aspirate to easily maintain
the sterile field. After harvest, low RPM centrifugation for three minutes
was performed merely to permit separation of the unwanted infranatant fluid
from the lipoaspirate. Sterile transfers (luer-to-luer) were used. No
mechanical or enzymatic manipulation of the harvested adipose occurred.

50

Prior to injection of the final products each site was surgically prepped,

isolated, and ethyl chloride was applied for topical anesthesia. A dilute
solution of .00125% lidocaine provided local soft tissue anesthesia.
Using ultrasound guidance, 3 cc of the prepared BMC and 2 cc of the
lipoaspirate was precisely introduced into the affected joint. Sterile field was
maintained and 1 cc of prepared BMC and 1 cc of the lipoaspirate were
placed along medial joint capsule under ultrasound guidance. Sterile
dressings were applied and the knee was kinesio taped for support for three
days. Any patient with KL stage 3 or 4 OA of one dominant compartment
were prescribed a Don-Joy or Bledsoe off-loader brace for the affected side,
and were asked to wear the brace for a minimum of four hours a day while
weight bearing for eight weeks post-procedure. The purpose of this brace by
the authors was to support the capsule during the first few months of tissue
regeneration.
Patients were instructed to gently ambulate as tolerated for the first three
to seven days post treatment to provide mechanical stimuli that are
considered important for proper cartilage growth.15 Patients were started
on a home exercise program one week after treatment, consisting of
eccentric stretching, and were allowed to return to light activity as
tolerated. Formal physical therapy was offered at four weeks but not
required. Within six weeks patients were allowed to return to full activities,
although long distance running and other plyometric activities were
discouraged in those patient with KL stage 3 or 4 OA. Patients were
instructed to avoid oral NSAID’s for four to six weeks post procedure.
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Results
Data analysis based on our SOS finding occurred at the following time
points: pre-treatment, 90 days, 180 days and one year. At the time this
article was written only 11 patients were out one year from treatment
providing too small an N to prove statistically significant findings. A total of
70 patients had reached 180 days post procedure. Thus, the data analyzed
was limited to baseline, 90 days and 180 days. Patient age ranged from 28
to 83 years old, with an average age of 60. 49 were female and 22were
male. The lead author performed the procedure on 49 of the 70 patients. Of
the remaining 21 patients, 14 underwent injection by the second author and
7 by the third author. 18 patients had a single knee treated and 52 had both
knees treated. Radiographs were taken pre-procedure on 100% of the study
participants. 32 (46%) of the patients were KL stage 4, 29 (41%) were KL
stage 3, and 9 (13%) were KL stage 2.
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Survey response rate was 97% (68 of 70) at 180 days, 95% (67 of 70) at
90 days and 100% (70 of 70) pre-procedure. KOOS values were calculated
by subtracting the average value at 180 days from the average value preprocedure. The KOOS changes in this study group are as follows: Sport/Rec
+18.1, Pain +17.1, Symptoms +17.3, ADL’s +15.6, and QOL +20.3. All
scores at 90mdays and 180 days were significantly different than preprocedure (p<0.001). One Way ANOVA, α=0.05, with pairwise
comparisons via the Holm-Sidak method was used. (See Tables 1-5.) There
were no statistically significant differences in KOOS changes based on the
physician performing the procedure, sex of the patient or KL stage of the
disease process. (See Table 6.)
Adverse events included post-injection pain and swelling. Of the 70

patients enrolled in the study 57 (80.3%) patients reporting transient (< 7
days) increase in pain and 41 (57.8%) patients reporting short-term (< 7
days) swelling. Previous studies of BMC and BMC with lipoaspirate
injections for knee OA found similar transient pain and swelling posttreatment.33,12 No serious adverse events such as neoplasm or
thrombosis were reported and no minor adverse events such as skin
reactions or allergic responses.
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As a pilot project during the 180 day study period we sent 11 patient’s
BMA and BMC samples to an outside laboratory for cellular analysis. Our
goal was to determine cellular and cytokine concentrations of BMA vs BMC
using the Arthrex Angel. Of these 11 samples sent, five were after
concentration using the Angel’s 2% hematocrit (Hct) setting and six
employed the 15% Hct setting. A 0.5 to 1cc aliquot of the patient’s BMA
and BMC was analyzed for cellular and cytokine concentrations. (Sysmex XE5000, Lincolnshire, IL) The samples were then frozen (-81˚C,). Once the
samples were thawed they were tested for IL-1ra and 1L-1β ELISA. (R&D
Systems, Minneapolis, MN) For statistical analysis, a t-test (α=0.05) was
performed for each cytokine and cellular component. The results are shown
in Tables 7-9. The BMC and PPP had statistically significant differences in
concentration of platelets, IL-1ra and IL-1β. The IL-1ra/IL-1β ratio was also
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statistically significant: 193.54 at a 2% Hct setting and 720.62 at a 15%
Hct setting.
Discussion
Knee OA is a highly prevalent joint disease with prominent symptoms
affecting the daily lives of millions of people. Most current evidence based
therapies focus on symptom improvement or total joint replacement versus
prevention or improvement in the progressive destruction of OA joints. The
concept of intra-articular delivery of MSCs opens up novel treatment options
for this disease process. Currently there exists many published studies that
support the feasibility, safety, and efficacy of bone marrow derived MSC
therapy in degenerative knee conditions including OA.12,24,25,33
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No study to date has compared short or long-term success of intra-articular
PRP to BMC in the knee OA patient. BMC does have a proven advantage
over PRP in that it has a greater concentration of MSCs.44 MSCs have
demonstrated benefit in facilitating regeneration of cartilage and are easily
harvested from bone marrow.22 BMC has multiple beneficial contents for
regeneration of tissue, including hematopoietic stem cells, platelets (growth
factors), cytokines and chemokines. BMC also has anti-inflammatory,
chondrogenic, and immunomodulatory properties.44 Iliac crest derived BMC
has been reported to contain the highest numbers of MSCs at 72 x 106
TNC’s.27 Also, the complication rate associated with iliac crest bone marrow
aspiration is extremely low.28 Thus, this study’s use of the posterior superior
iliac crest as a location to aspirate bone marrow for concentration has been
shown to be both safe and effective in producing acceptable numbers of
MSCs.
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Our laboratory analysis of samples of BMA and BMC demonstrated
statistically significant increases in platelets, IL-1ra, IL-1β and IL-1ra/IL-1β
ratio. The fact that our patients experienced improvement in pain at 90 days
raises this question: is this early change due to the presence of
concentrated platelets and their positive effect on the synovium and synovial
fluid, or conversely to the high levels of IL-1ra and it’s anti-inflammatory
properties? Although there is no consensus on the minimum level of IL-1ra
necessary to achieve therapeutic benefit, it has been generally reported in
the literature that a ratio of ILra/IL-1β on the order of 10-1000:1 is
sufficient to effect blockade of the IL-1 receptors, thereby alleviating the
degenerative effects of IL-1.55 The levels of IL-1ra/IL- 1β found in the BMC
samples produced by the Arthrex Angel System were all within that range of

10-1000:1.
The addition of autologous adipose tissue to the treatment regimen was
primarily for it’s inherent scaffolding properties. Adipose is known to be
inherently rich in MSCs and possesses an ability to recruit stem cells to the
area of injection.16 The concentration of MSCs in adipose is 600 cells per cc
and in bone marrow aspirate is 500 cells per cc49 which are substantially
less than the reported 72x106 stem cell concentration found in BMC.27 A
study comparing the efficacy of BMC in knee OA patients with and without
adipose showed no benefit in the intraarticular addition of the adipose
graft.12 However, the aforementioned study did not place the adipose with
the BMC in soft tissue areas where its scaffolding properties could
potentially be more beneficial. It is the author’s belief that the inherent
scaffolding properties of fat are most beneficial in soft tissue application.
The use of amide-type local anesthetics with MSCs for injection has shown
that these agents induce MSC apoptosis in a time- and dose-dependent
manner that may threaten clinical outcomes.19 In this study we obtained the
bone marrow and adipose tissue and performed the knee injections without
general anesthesia. Thus, the use of a local anesthetic was necessary for
patient comfort and tolerance. We chose a .00125% dilution of lidocaine for
local anesthesia based on recently presented unpublished data showing
maintenance of MSC adherence and cell viability. (Centeno, TOBI Conference
2013) We did offer oral analgesics and anxiolysis to all patients, as this has
been proven to be affective in pain control during bone marrow aspiration.50
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Guidance for final graft placement is highly recommended. All injections
performed in this publication were done under ultrasound guidance. Like all
biologics, BMC must have appropriate placement in order to be effective.
Conventional palpation or anatomical landmark-based injection techniques
are not sufficient to ensure proper BMC placement.7,47 The best injection
strategy to treat knee OA has not yet been determined.
Should treatment be only intra-articular, or should all regional pathology
including soft tissues be injected as well? In this study, as with all of our
patients with knee OA, we feel that the soft tissue, capsule and synovium
play an important role in pain generation. Thus we target all abnormal
structures versus simply the joint itself.
All KOOS measures in this study of 70 patients showed statistically
significant positive change from pre-treatment levels at 180 days after BMC
and lipoaspirate injection. No correlation was found between outcome
measure and severity of disease as measured by KL grade in any of the
KOOS subsets. This finding is similar to those published in a previous study
of the use of BMC for knee OA, in which no relation of improvement on the
Numerical Pain Scale and the Lower Extremity Function Scale was found
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to KL grade.12 Our findings differ from other published studies showing an
inverse relationship between severity of knee OA and outcomes.33 In this
study we did not have any severe adverse events. Transient pain and
swelling occurred in many patients and it is the author’s practice to prepare
the patient for the possibility of this transient adverse event following intraarticular BMC injection.44 None of our 70 patients experienced increased
pain or swelling of greater than 10

days duration. Unlike a previous study of BMC and knee OA, none of the
patients reported bleeding, hematoma, neoplasm, or rash.12 The safety of
BMC treatment for knee OA is far greater than total knee arthroplasty. A
2014 study that followed more than 15,000 arthroplasty patients
prospectively reported a serious adverse event rate of 5.6% with a 0.2%
mortality rate.5 Although relatively low for such an invasive procedure this
rate of serious adverse events does lend for the study of less invasive
alternatives to total knee arthroplasty.
A limitation of this study was the use of 180 day clinical outcome data.
What is encouraging is that 11 of the 11 patients (100% survey
compliance) that were at 360 days post injection had KOOS measures that
remained steady from the 180 days point. The KOOS changes from
pretreatment to 360 days in this group are as follows: Sport/Rec +16.1,
Pain +18.2, Symptoms +17.4, ADL’s +16.8, and QOL +21.7. Although we
will have stronger data in the near future our current findings are indeed
promising. The need to perform long term follow up on these patients is
vital, and the authors have plans to continue to gather survey data for a
minimum of five years. An obvious limitation of the study is the lack of
randomization and the absence of a control arm. Another limitation is the
fact that there were three separate providers performing the injections.
Although the authors follow strict protocols the potential for intra-user
variability exists. Additionally, this study does not provide evidence of what is
occurring anatomically and histologically in these knee OA patients.
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Ideally pre-treatment and one year post injection MRIs would be performed
to evaluate for cartilage growth. The authors do routinely perform one year
x-rays on patients treated with BMC for knee OA, as anecdotally we find that
it takes a minimum of one year to see changes on x-ray. In this study the
majority of patients were only out 180 days, thus radiographic evidence was
not included in this case series. An additional flaw in this study was the
inclusion of patients with KL Stage 2 to KL Stage 4 disease. Disease
process variability is not an ideal situation when interpreting results. One
other flaw of this study is that a laboratory analysis was not done on all
patient’s samples, thus it is unknown if the platelet concentration and
cellular content have an effect on outcome.
Conclusion
The short-term follow up after injection of autologous BMC and adipose in
patients with knee OA showed excellent results including decreased pain,
increased function, improved activities of daily living and improved quality of
life. With regards to the cellular and cytokine content of BMC it remains
unclear which makeup leads to the best outcome in knee OA, warranting
further clinical research. The complication rate for this treatment option is
vastly less than that reported with knee arthroplasty.
Although this study’s findings further the mounting evidence that BMC is an
excellent treatment option for knee osteoarthritis, it is essential that further
studies be performed including randomized controlled trials with pre- and
post-treatment MRI. n
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Lower Back and Spine
For this study Bluetail Medical Group studied and treated 130 patients over a
two year time period with back and lower spine injuries. Patients had diagnosis
of one or several of the following conditions:
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•

Scoliosis

•

Prolapsed L disc

•

LS degenerative disc disease (DDD)

•

Foot drop

•

Low back pain

•

SI joint pain

•

Spondylolysis (with our without myelopathy)

•

Kyphosis deformity

•

Spondylolisthesis

•

Arthopathy of lumbar facet joint

•

Chronic Sciatica

•

Inflammation of SIJ

•

Ankylosis

•

Neuropraxia

•

Stenosis

•

Neurogenic bladder

•

Chronic back pain

•

Obesity

•

Neuralgia

•

Thoracic back pain

•

Hx of lumbar fusion

•

Weakness of foot

•

Lumbar post laminectomy
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Lower Back and Spine
AddiHonal Treatment Required aJer First BMAC Placement
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additional
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Caudaul Series

One PRP in 2-16 months

Two PRP over 12 months

BMAC
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Lower Back and Spine
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Wound Care
Overview of Studies Presented
Yolanda, et al; Clinical study on 22 Spinal cord injury Grade IV Pressure Ulcers
treated with BM-MNC’s injected topically.
Results:
• 19 fully healed @ 21 days (86.36%).
• During a mean follow-up of 19 months, none of the resolved ulcers recurred.

Jain, et al: The Effect of Autologous Bone Marrow – Derived Cells on Healing
Chronic Lower Extremity Wounds:
• 23 patients treated (84% with Diabetes Mellitus)
• 10 healed completely at 3 months (85.7% by secondary intention
• 30% skin grafted)
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Wound Care
Wound type

Cell type

Delivery system

Outcome

Reference

Chronic wounds (n=3)

BM-MNC BM-MSC

BM-MNC, injected into wound BMMSC, topical application

All wounds healed. Increased in
ammatory response and
angiogenesis

Badivas and Falanga [61]

Topical delivery using brin spray

Reduction in chronic wound size.
BM-MSC engraftment in blood
vessels

Falanga et al. [66]

Acute surgical wounds (n=4) and
Chronic lower limb ischemia (n=6)

BM-MSC

Intractable dermatopathies (n=20)

BM-MSC

Nonhealing ulcer or Lower
extremities (n=24)
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BM-MSC

BM-MSCs on collagen Sponges used
Wound healed in 18 of 20 patients
as wound dressings
Improvement in pain-free walking.
Intramuscular injection and topical
Ulcer size decreased by 72% in BMapplication
MSC treated group
Improvement in pain-free walking
time and fastest rate of healing in
treated group

Yoshikawa et al. [67]

Dash et al. [62]

Diabetic critical limb ischemia with
foot ulcers (n=41)

BM-MNC BM-MSC

Pressure ulcers *(n=22)

BM-MNC

Critical limb ischemia

ASC

Multiple intramuscular injection

Clinical improvement of 66.7%

Lee et al. [74]

Effects of radiation

ASC

Repeated transplants, irradiated
areas

Signi cant clinical improvements.
Most patients

Riggoti et al. [77]

Rectovaginal stula

ASC, heterologous First case

exhibited no rejection or adverse
events, but the stula remained open

Garcia-Olmo et al. [75]

Perianal stula

ASC

Effective at inducing healing

Garcia-Olmo et al. [76]

Intramuscular injection

Injection into the edges of the wound Wound healed in 19 of 22 patients

Fibrin glue

Citation: Yolanda MM, Maria AV, Amaia FG, Marcos PB, Silvia PL, et al. (2014) Adult Stem Cell Therapy in Chronic Wound Healing. J Stem Cell Res Ther 4: 162.
doi:10.4172/2157-7633.1000162

Lu et al. [63]
Sarasua et al. [64]
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Wound Care
The Effect of Autologous Bone Marrow-Derived Cells on Healing Chronic Lower
Extremity Wounds: Results of a Randomized Controlled Study
Prakash Jain, MBBS, MS; Benjamin Perakath, MS, FRCS; Mark Ranjan Jesudason, MS,MRCS; and Sukria Nayak, MS

Abstract

Case studies suggest that bone marrow-derived stem cells may improve chronic wound healing. A prospective, randomized, clinical study was conducted to
compare the rate of healing chronic lower limb wounds in patients with diabetes mellitus whose wounds were treated with topically applied and locally injected
bone marrow-derived cells or whole blood (control). Of the 48 patients participating in the study, 25 were randomized to study treatment and 23 to control
treatment. At baseline, no significant differences were observed between the two groups for patient age (average for treatment group was 54 years, 3 months;
range 33 to 76 years and for the control group 58 years, 7 months; range 28 to 69 years), comorbidity (82% in the treatment group and 78% in the control
group had diabetes mellitus), ulcer history (mean duration was 14.28 months in the treatment group and 10.21 months in the control group; SD 0.28), or
baseline area (mean was 65.32 cm2 in the treatment group and 48.83 cm2 in the control group). After obtaining informed consent, all wounds were surgically
debrided. Wounds of study participants randomized to the treatment group were injected and over sprayed with a total of 5 cc of autologous bone marrowderived cells. Using a similar procedure, the wounds of patients randomized to the control group were injected with 5 cc of autologous peripheral blood. All
wounds were covered with saline-moistened gauze and cotton pads. Patients were followed for a maximum of 3 months. The average decrease in wound area at 2
weeks was 17.4% (39.6–43.4 cm2) in the treatment group compared to 4.84% (41.6–42.8 cm2) in the control group. After 12 weeks, the average decrease
in wound area was 36.4% (SD 0.48) in the treatment group compared to 27.32% (SD 0.32) in the control group. No adverse events were observed. None of the
patients complained of significant pain or discomfort following the procedure, no wound infections occurred, and all patients reported resumption of normal daily
activity the day after the procedure. The results of this study show that a single application of autologous bone marrow-derived cells increases the rate of healing
chronic lower extremity wounds in the early weeks of treatment. Additional studies to elucidate the treatment mode of action and optimal application frequency as
well as comparisons between this and other treatment modalities are warranted.
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The Effect of Autologous Bone Marrow-Derived Cells on Healing Chronic Lower
Extremity Wounds: Results of a Randomized Controlled Study
Prakash Jain, MBBS, MS; Benjamin Perakath, MS, FRCS; Mark Ranjan Jesudason, MS,MRCS; and Sukria Nayak, MS

Wounds are a ubiquitous part of any surgical practice and often are challenging
to treat. They can be broadly described as acute or chronic, have a varied
etiology,1,2 and may be associated with increased morbidity, mortality, and
healthcare cost.3,4
Wound healing is a complex, active, multifactorial process. Wounds that have
not shown any progress toward healing for 1 month or more can be defined as
chronic2,5; however, this definition does not take into account wound size or
underlying etiology. What causes a wound to become chronic is still not clear.6
Acute and chronic wounds have been the source of intense debate and much
research regarding the roles of substances such as transforming growth factor
(TGF) beta I and II receptors and the failure to eliminate overexpression of
fibroblasts, which can cause undue scarring.1,7
Although many factors have been implicated that prevent or facilitate wound
healing,1 randomized clinical trials (RCTs) that address improved wound healing
are few and far between. No single intervention, such as topical hyperbaric
oxygen or electrical stimulation, has been shown to unequivocally improve
wound healing.8
In resource-rich nations, wound healing has evolved as a result of specialized
nursing, improved newer wound care agents, and community-based wound care
management teams bringing care to the patient, thereby reducing hospital
load.3 Countries with national health services3 also have shown that
community-based wound management teams can help decrease the costs to
the healthcare provider. However, as noted in a 2006 European Endocrine Panel
report,3 the emphasis and recommendations of the panel focus on preventing
problems such as dry, cracked feet related to autonomic neuropathy and
subsequently reduce major amputations, rather than on healing wounds already
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present.3
Given the implications of a predicted increase in the number of persons with
diabetes, and therefore chronic wounds and their economic consequences,
there is need to investigate how to increase the chances of wounds healing
more rapidly. Theoretically, stem cells could provide an answer.9,10 Stem cells
have been shown in animal models9-13 (in vivo and in tissue sections) to have
the potential to reduce healing time because they are able to differentiate into
the cell types required in wound healing. It is known that bone marrow-derived
stem
cells can be recruited locally and transform into keratinocytes and other cells,
promoting local granulation without cell-to-cell fusion in vitro,14,15 but there is
no clinical evidence confirming these in vitro observations. Clinical research
into this property of bone marrow-derived stem cells possibly could provide
treatment options for chronic wounds.
Recent prospective studies16 from China have focused on the use of
intramuscular autologous stem cells in improving ischemic symptoms in
diabetic feet, but wound area and healing rates were not measured in this
study. Results of animal studies10,12,17 have shown that the bone marrowderived cells fuse with the epithelial cells, but differentiation into new epithelial
cells has not been established in vitro or in a clinical situation.10,12,17
The purpose of this prospective, randomized, clinical study was to compare the
rate of healing chronic lower limb wounds in patients with diabetes mellitus
(DM) whose wounds were treated with topically applied and locally injected
bone marrow-derived cells or whole blood (control).
©Bluetail Medical Group, LLC
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Background
According to data derived from a cross-sectional, community-based survey18 of
wounds in urban and rural areas of northern India, the prevalence of chronic
wounds in the community is estimated to be 4.48 per 1,000 and 15.0 per
1,000 for acute and chronic wounds combined. In India, the number of people
older than 20 years of age with diabetes is predicted to increase 151%
between 2000 to 2030.19 This population has a 30 to 40 fold greater chance
of major complications (such as non-fatal myocardial infarctions, strokes, endstage renal disease, and major limb amputations) compared to the normal
population, and 15% of people with diabetes are estimated to have foot ulcers
at any given time.4 It is also estimated that 40 to 77 per 10,000 people with
diabetes will have a major amputation in their lifetime that could be avoided
65% of the time with adequate foot care.4 India is expected to have the world’s
largest population of people living with diabetes by 2030,19 adding to an
already burdened health system.
Impediments to chronic wound healing may include the presence of necrotic
tissue and bacterial overgrowth.20 Regular debridement can act as a stimulant
for recruitment of progenitor cells and local cytokines.21 Once these are released, they can attract stem cells from the bone marrow as well as stem cells
that circulate peripherally.19,22,23 In theory, the local stimulus should cause
these pluripotent cells to differentiate into the required fibroblasts,
myofibroblasts, and keratinocytes, as well as dermal appendage precursors. If
this does not occur, it may be due to the fact that the stem cells did not
completely engraft, but rather, fused with the normal epithelial cells,
fibroblasts, and myocytes already present, and prolonged cell lifespan while
increasing their size and function.14,15
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Case reports and case series9 describing the injection or application of
autologous bone marrow-derived cells onto chronic wounds have shown
promising results, although in some cases it has taken up to 3 years for
complete wound resolution. Animal models17,24,25 also have shown promising
results with fascial and cutaneous wound healing. Cells engrafted onto the
wounded backs of diabetic nude mice have been shown to incorporate into the
healing tissue, as demonstrated by the formation of glandular structures and
endothelial cell tubes, detected by the presence of allogenic bone marrowderived stem cells that had been labeled with green fluorescence protein. Bone
marrow-derived stem cell grafting also been preformed successfully in human
volunteers.9
Materials and Methods
Study enrollment. The study was conducted among patients >18 years of age
seen in the surgical outpatient department of the Christian Medical College,
Vellore and persons referred to the Department of General Surgery for chronic
wound management between July 2006 and July 2008. Because the latter
center is a tertiary-level institution, only patients with lower limb wounds were
seen in the department of General Surgery. Chronic wounds in other anatomical
locations such as upper limbs are treated by specialist units such as the Hand
Reconstruction Unit; chest wounds are managed by the department of Cardiothoracic Surgery and decubitus ulcers by the department of Physical Medicine
and Rehabilitation. A chronic wound management program with
multidisciplinary input is not in place at this center. All patients with chronic
lower limb wounds of >3 months’ duration other than chronic venous or
arterial insufficiency were referred for inclusion.
©Bluetail Medical Group, LLC
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After the study purpose and methods were explained, patients interested in
participating were provided an explanation of the study and a consent form in
their own language. Patients who provided written informed consent were
further counseled by the principle investigator and additional inclusion/exclusion
criteria were reviewed.
Inclusion and exclusion criteria. Patients eligible to participate included persons
with wounds that could not heal by primary or tertiary intention because, for
example, they could not be closed surgically either per-primam or using skin
grafts for reasons such as site (eg, plantar ulcers) and patient preference.
Exclusion criteria included wounds >15 cm in any one dimension and the
presence of active infection requiring emergency operative intervention. Also
excluded were patients in whom distal pulses were not clinically palpable below
the level of the popliteal vessels (as confirmed by a consultant surgeon);
patients who were pregnant; patients diagnosed with hematological or Hansen’s
disease; patients receiving chemotherapy; and persons with poorly controlled
blood sugar levels (defined by any single random blood sugar value >160
mg%).
Once approved for study enrollment, patient confidentiality was maintained by
assigning a unique patient identification number. This study received approval
from the Institutional Review Board of the institution. It also was approved by
and registered with the Clinical Trials Registry of India:
CTRI/2009/091/000250.
Sample size and randomization. The sample size equation for two independent
groups was calculated to be 63 persons each for the treatment and control
groups. However, given the rates of chronic wounds in the community (4.48
out of 1,000), it was calculated that a total number of 30 cases and 30 con-
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trols would suffice for a study power of 80%.
Randomization was carried out in blocks of 10 using serially numbered opaque
envelopes opened by a third party in front of the investigator at the time of
intervention. Randomization was done using a computer-generated random
number sequence program.
Procedures. Before any procedure was performed, the numbered opaque
envelope was opened by a third party in front of the investigator. The procedure
to be performed was read to the interventionist and shown to the clinician and
to the study participant at the time of intervention.
The longest and widest dimensions of the wound were measured from the edge
of the wound to the nearest mm with a cm rule in a designated minor surgical
procedure room by the principle investigator. The wound also was
photographed using a Nikon S5 camera (Nikon Corporation, Tokyo, Japan) in
auto focus mode and with a flash. The distance of the cam-era from the wound
was kept as close to 1 m as possible. The wound area was positioned to allow
for easy reproducibility in follow-up photographs.
Treatment group. Patients randomized to the treatment group were given local
anesthesia and sedation; 10 cc of bone marrow was aspirated from the
posterior superior iliac spine. The bone marrow aspirate was centrifuged at
3,600 rpm for 20 minutes and the buffy coat pipetted off.
Once the aspirate was prepared for injection, the wound bed was prepared by
gently scraping it to encourage fresh surface bleeding.21 The buffy coat then
was loaded into a 5-cc syringe and using a 26 G needle, 2.5 cc was injected
©Bluetail Medical Group, LLC
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into the edges of the wound at four points farthest from the center of the
wound and then at four intermediate equal positions be-tween the initial
injection sites.
The remaining 2.5 cc of the stem cell concentrate was sprayed onto the wound
and covered with a saline-moistened gauze dressing and several layers of
cotton pads. Participants were asked to return for follow-up after 48 hours. At
that time, the dressings were removed and the wound measured and
photographed. All subsequent dressing changes used saline-moistened gauze
and cotton bandages and were performed by the principle investigator. Patients
assigned to the treatment group did not receive any other treatments or
supportive measures such as offloading casts or negative pressure or any
other special dressings.
Control group. The procedure for the control patients was exactly the same as
for the treatment group in terms of consent, randomization, and follow-up.
However, instead of undergoing a bone marrow aspiration and local application
of the centrifuged cells, following scraping the wound bed their wounds were
injected with autologous peripheral blood.5 Once the wound bed was prepared,
5 cc of peripheral blood was drawn from the brachial vein of the left forearm
and injected into the wound in exactly the manner outlined for bone marrow
concentrates in the case group. Follow-up dressing change and wound
assessment procedures were the same as for persons in the treatment group.
Patients in the control group continued using their regular wound care treatments, including offloading casts, negative pressure therapy, and regular
dressings. Saline-moistened gauze dressings were provided after the
procedure for both groups and at each follow-up visit. Dressings were changed
daily only in the treatment group, while the control group reverted to their
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previously instituted treatment plan, including offloading casts.
Follow-up. All patients were assessed 48 hours, 1 week, 2 weeks, 4 weeks, 6
weeks, and 3 months following the first application of centrifuged bone marrow
aspirate or peripheral blood (control). At each visit, the longest and widest
dimensions of the wound were measured from the edge and the wound
photographed. All follow-up dressing changes were performed by the principle
investigator. No special wound care was required for any of the harvest sites or
injection areas. None of the patients complained of pain either at the site of
injection or harvest areas during follow-up visits and no wound infections were
noted in either arm of the study.
Study endpoints in both arms of the study were: 1) complete closure, 2) wound
suitable for surgical closure (sutures or skin graft), or 3) end of the study
period (3 months).
Statistical testing was performed using the Student’s independent two-tailed ttest for unequal sample sizes with equal variance to compare wound healing
rates among cases and controls. This was done to assess whether the rate of
healing in the cases was significantly more than the controls over specified time
intervals. All statistical analysis was performed using SPSS 16.0™ (Chicago,
IL) with the assistance of the Department of Biostatistics, CMC, Vellore.
Results.
Forty-eight (48) patients participated in the study; 25 were randomized to
treatment and 23 received the control. The majority of patients had type 2
DM—84%and 95% of patients in the treatment and control groups,
©Bluetail Medical Group, LLC
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respectively. All participants had random blood sugar, plasma glucose levels
<160 mg %—considered abnormal—at least one single reading (neither group
had daily blood sugar readings), were taking an oral hypoglycemic agent or
prescribed insulin, and received regular follow-up care for DM treatment; all
patients with diabetes were well-controlled on their regular medication through
follow-up with the Diabetic Endocrinology Unit, but for the purpose of this study,
regular blood sugar levels were not available.
The remaining patients (three in the treatment and one in the control group)
had a chronic wound from neglected trauma. One patient in the control arm had
bilateral lower limb wounds. All wounds were below knee: three (13%) in the
treatment group and two (8%) in the control group had wounds on the bottom
of the foot and 12 (52.2% in the treatment group and 15 (62.5%) in the
control group had foot ulcers. Most patients completed the study and patient
average age did not differ between the two treatment arms (see Table 1).
Average wound age was 14.28 months in the treatment and 10.21 months in
the control group. Average wound area reduction at 2 weeks was 17.4 % in
the treatment compared to 4.84 % in control group (P <0.05). At 12 weeks,
the difference in wound area reduction was no longer statistically significant
(36.4% in the treatment versus 27.32% in the control group, P >0.05) (see
Table 1 and Figure 1).
The proportion of wounds considered healed was higher in the treatment (40%)
than in the control group (29.2 %, P <0.05). Three patients in the treatment
group (30% of this groups healed cases) and one control patient (14.3% of
healed wounds in this group) had a skin graft.

patient adherence with the protocol of care was good. Typical healing progress
is shown in Figure 2a,b.
Discussion
The purpose of this study was to compare the rate of healing lower limb chronic
wounds in patients with DM using a study treatment and a control. Although
three previous re-ports9 have shown enhanced wound healing with the use of
autologous bone marrow, an increase in wound healing rate was not
conclusively or objectively demonstrated. The current study showed that
applying bone marrow-derived stem cells to chronic wounds increases the rate
of wound healing as compared to control. The difference between the two treatments is most pronounced during the first 2 weeks after the injection and then
slowly decreases over time (see Figure 1). In the control group, an initial
decrease in the wound area indicated a response to the start of treatment.
This decrease per-haps could be attributed to the injection of peripheral blood,
which also contains a small percentage of circulating bone marrow-derived
stem cells and other factors, or a response to the initial debridement.
However, even though over time the decrease in wound area in both treatment
groups leveled off, the overall reduction in wound area in the treatment group
remains higher than that in the control group.
The observed healing rates in this study are comparable to results of a
prospective, longitudinal, intent-to-treat study26 of a patient population (n =
101) with a wide variety of non-healing ulcers treated using an intensive,
multipronged strategy and dedicated wound care providers with results
reviewed weekly. During an average of 7.9 weeks, 41.6% healing was

Apart from the two cases lost to follow-up due to distance from the clinic,
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Table 1. Study patient, wound, and outcome variables
Total follow-up completed
Lost to follow-up Avg. patient age
Male: Female ratio
Number of bilateral wounds
Average wound age (months)

72

Treatment group (n=25) 23
2

Control group (n=23)
24 (one patient with bilateral wounds)

P Value

0

54 years, 3 months (33–76 years) 17:8

58 years, 7 months (28–69 years) 15:9

0

2

14.28 (range: 3–123 months)

10.21 (range: 1–37 months)

>0.05

>0.05

37

Maximum wound age (months)

123

Average initial wound size (cm2)

65.32 cm2 (SD 0.72)

48.83 cm2 (SD 0.37)

Average decrease in wound size
at 2 weeks (%)

17.4% (SD 0.40)

4.84% (SD 0.36)

Average decrease in wound size
at 12 weeks (%)

36.4% (SD 0.48)

27.32% (SD 0.32)

Number of wounds healed within
3 months

10 (30% skin graft, 85.7% secondary
intention)

>0.05
<0.05
>0.05

7 (14.3% skin graft, 85.7% secondary
<0.05
©Bluetail Medical Group, LLC
intention)
All Rights Reserved.

Figure 1. Average Wound Area over Course of Study
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observed with 31.6% of patients achieving >50% volume reduction at 7.9
weeks. Even though almost all of the patients in the current study had DM and
persons in the treatment group did not receive supportive treatments while
those in the control group followed prescribed standard treatment schedules
(eg, offloading), 40% of patients in the study treatment arm healed within 12
weeks. Results of a meta-analysis27 of diabetic neuropathic ulcers treated with
standard treatment protocols showed a weighted mean healing rate (ie,
percent healed) of 30.9% (95% CI 26.6-35.1) at 20 weeks; a similar
analysis27 at the 12-week point showed a mean healing rate of 24.2% (19.528.8). This is less than the healing rate in current study in patients who
received bone-marrow injections but comparable to the control group where a
27% decrease in wound area was noted at 12 weeks.
Although the initial effect of autologous bone marrow injection into the chronic
wounds is evident, the mechanisms of this effect are not clear. If the stem cells
were dividing and differentiating17,20,28 into the fibroblasts, keratinocytes, and
dermal appendages, the wound area curve should not have slowed.
Furthermore, the wounds should have epithelialized and closed on their own9
instead of requiring skin grafting. It is more probable that the bone marrowderived cells were fusing with existing epithelial cells, fibroblasts, and myocytes, prolonging their life and enhancing their function. Evidence for this
hypothesis is seen in animal studies19,24 where the green fluorescent protein
(GFP)-labeled cells have been shown to fuse with the dermal cells in wounds on
the backs of diabetic mice.
The other possible mechanisms that may help speed heal-ing (see Figure 1)
over this short period of 2 to 4 weeks fol-lowing the intervention are local
cytokine factors11,15,29 such as TGF-alpha, fibroblast growth factor (FGF),
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cluster of differentiation (CD) 34+, and CD 14, as well as a local increase in
the oxygen tension of the wound.3,5,12 The increase in the wound oxygen tension
could be the effect of the direct local application to the center of the wound,
which is usually low in oxygen tension1; a local increase in oxygen tension could
have stimulated new granulation tissue (see Figure 3).
All control wounds were chronic; six closed spontaneously. This can be
explained by the fact that the largest area in this subgroup was 8.32 cm2 and
based on a meta-analysis 8 of 11 clinical trials with 160 patients, complete
healing could be assumed by 20 weeks.
Evidence from a large, prospective, multicenter trial 30 of patients with
diabetes and foot ulcers suggests that the healing rate of diabetic foot wounds
at 4 weeks is a robust indicator of healing. In the current study, wounds
reached a healing plateau at that time, suggesting that any intervention attempting to improve wound healing should be implemented before this period. It
is also possible that healing slowed be-cause no supportive measures, such as
wound offloading, were implemented.
Because the effects of the one-time intervention in the form of the autologous
bone marrow injection are maximal in the first 2 weeks after application and
then taper off (see Figure 1), it seems that a second application at the end of
this period should be considered. The main purpose of this study was to
evaluate the effect of topically applied and locally injected bone marrow-derived
cells on the rate of healing chronic lower limb wounds in patients with DM. The
results indicate this treatment increases the healing rate of chronic wounds, at
least during the first 2 to 4 weeks of treatment, compared to whole blood
©Bluetail Medical Group, LLC
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injections (control) with no adverse events. Additional studies to elucidate the
treatment mode of action are warranted. Specifically, at this time it is not
known how the bone marrow-derived cells behave once injected into the wound,
which cell lineage contributes most to the increased rate of healing or
granulation tissue formation, or if repeat applications of bone marrow-derived
cells would sustain the increased rate of healing. Finally, controlled clinical
studies are necessary to confirm the efficacy of this treatment modality in
other patient populations and to evaluate its effectiveness when used in
conjunction with needed supportive treatments.

cellular aspirate or to demonstrate accelerated healing at a cellular level.
Compared to the control group, wounds treated with a one-time autologous
bone marrow local injection and application exhibited a significantly greater
decrease in wound area after 2 weeks. However, this rapid healing rate did not
persist over the entire follow-up period and was no longer statistically
significant at 12 weeks. The results of this study suggest that the use of
autologous bone marrow-derived cells injected locally into chronic lower extremity wounds is safe and increases the initial rate of healing in patients with
DM.

Study Limitations
A number of factors limited this study. First, during the study period,
researchers were unable to recruit the optimal sample of 30 patients in each
group, reducing the ability to detect statistically significant differences. In
addition, financial constraints prevented the confirmation of the patients’
clinically assessed vascular status using Doppler ultrasound techniques or toe
pressure measurements and no histopathological examination of tissue before
and after the bone marrow injection was performed. Finally, wound
assessments and dressing changes were completed by the primary
investigator, who was not blinded to treatment allocation.
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