
Page 1/18

Treatment of Degenerated Intervertebral Discs using a
Viable Disc Tissue Allograft for Chronic Discogenic Low
Back Pain: A Randomized Controlled Trial Comparing
Single-Site Outcomes with Aggregate and Longer-term
Follow-Up Data
Timothy Davis 

Source Healthcare
Afrida Sara 

Source Healthcare
Terry Nguyen 

Source Healthcare.com
John Kenneth Burkus  (  jkb66@knology.net )

Hughston Clinic https://orcid.org/0000-0002-9619-4545

Research Article

Keywords: discogenic back pain, allograft supplementation, degenerative disc disease, low back pain

Posted Date: September 7th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-831525/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full
License

https://doi.org/10.21203/rs.3.rs-831525/v1
mailto:jkb66@knology.net
https://orcid.org/0000-0002-9619-4545
https://doi.org/10.21203/rs.3.rs-831525/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/18

Abstract
Background

Disruption of the internal structure of the nucleus pulposus commonly occurs with the development of painful
degenerative lumbar disc disease. Supplementing disc tissue through autologous or allogeneic human cellular
and tissue therapies has been tested in small sample clinical trials. A few investigators have reported substantial
improvements in pain and function. A viable disc tissue allograft was developed to supplement tissue loss
associated with intervertebral disc degeneration.

Methods

We assessed results in a subgroup of patients from a large trial comparing this allograft with other treatments. A
multicenter randomized controlled trial of 218 subjects with chronic low back pain secondary to degenerative
disc disease was conducted. Patients were treated with the allograft, saline, or nonsurgical management and
studied for 12 months. We assessed longer-term results in a single-site subgroup from this prospective trial.

Results

At 12 months, subjects from the single-site subgroup who had been randomly assigned to the active allograft
group (n=17) showed improvements in both mean Oswestry Disability Index (ODI) and Visual Analog Scale
(VAS) scores. There was an overall reduction of 28.69 points in the ODI and 33.06 points in the VAS. This was
similar to the aggregate ODI and VAS scores of the active allograft group. At 24 months postprocedure, 9 of the
10 patients remaining in the active allograft group at the single study site had mean ODI and VAS score
improvements of 28.23 and 36.13, respectively. A similar improvement in pain scores occurred in the 4 patients
at 36 months with mean ODI and VAS score improvements from preoperative scores of 25.21 and 51.35,
respectively.

Conclusions

Clinically meaningful improvements demonstrated in this single-site analysis were comparable to the aggregate
study population at 12 months. Longer-term results from this single site at 24 and 36 months suggested
durability of viable disc tissue allograft supplementation for patients with discogenic back pain.

Trial registration

The trial was retrospectively registered 17 October 2018 on www.clinicaltrials.gov (NCT03709901) and was
approved by the Sterling Institutional Review Board, Atlanta, Georgia (IRB no. 5792).

Introduction
Disruption of the internal structure of the nucleus pulposus commonly occurs with the development of painful
degenerative lumbar disc disease.1,2 The nucleus contains a high concentration of proteoglycans; these
specialized hydrophilic proteins contribute to the maintenance of intradiscal pressure that is essential to the
mechanical function of the disc. The disc has a limited capacity for replenishing proteoglycans, and cumulative
changes within the structure of the disc that occur over time with the loss of proteoglycans and cellular

http://www.clinicaltrials.gov/
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apoptosis represent the core of disc degeneration pathology.3 Internal disc disruption results in the loss of
functional tissue and altered biomechanics across the disc.4 These progressive degenerative changes can
initiate the symptoms associated with discogenic pain syndromes that are unrelated to sciatica or referred nerve
root pain.5

Supplementing disc tissue through autologous or allogeneic human cellular and tissue therapies has been tested
in small sample clinical trials for the treatment of painful degenerative disc disease. A few trials have reported
substantial improvements in pain and function.6–8 Results from a larger prospective randomized trial using bone
marrow-derived, expanded allogeneic mesenchymal stem cells (MSC) demonstrated improvements in pain and
function.7 Similarly, clinical studies using transplanted mesenchymal precursor cells have also shown
promise.9,10

Treatment goals for chronic low back pain are to improve or restore function and alleviate pain, and clinical trial
results address the safety and effectiveness of such a treatment. Commonly used patient-centered tools used to
measure pain are based on numeric scales and validated condition-speci�c functional outcomes;11 however,
mean changes in these questionnaire outcomes alone may not be clinically signi�cant.12 Minimum clinically
important difference (MCID) has been advanced as a measure of a critical threshold needed to achieve
treatment effectiveness.12–14 Treatment effects reaching an MCID threshold value imply clinical signi�cance
and justi�cation for implementation into clinical practice.

A multicenter prospective trial, the Viable Allograft Supplemented Disc Regeneration in the Treatment of Patients
with Low Back Pain With or Without Disc Herniation (VAST) trial, provided no evidence that patients treated at
sites with greater enrollment derived different therapeutic bene�ts.15,16 To assess the durability of the viable disc
allograft supplementation, a single site was selected to evaluate 24- and 36-month follow-up visits of the
subjects initially enrolled in the VAST study. We compared the single-site outcomes to the overall study
outcomes at these longer follow-up visits.

Methods

Trial Design
Two hundred eighteen patients were enrolled in the trial across 13 sites and were followed from August 2017 to
March 2020.15,16 Adult patients were included if they had 1 or 2 moderately degenerated lumbar intervertebral
discs and had lower back symptoms present longer than 6 months that had not responded to nonoperative care.
Radiographs, magnetic resonance imaging (modi�ed-P�rrmann disc degeneration grades 3 through 6), and
physical examination were used to identify painful discs. Enrollment in the study was limited to patients with
pre-treatment VAS score ≥ 40 mm, Oswestry Disability Index (ODI) score ≥ 40, and Body Mass Index (BMI) < 35.

Subjects who met all eligibility criteria were randomly assigned to 1 of 3 treatment arms with a 3.5:1:1 ratio:
allograft treatment, saline (placebo) treatment, or nonsurgical management (NSM). Subjects who received either
the allograft or saline returned for safety assessments and follow-up visits at 6 and 12 months after treatment
transplant. The �rst 24 subjects who were randomized and enrolled across all sites returned for a 1-month follow
up to assess safety before additional subjects were screened. Those in the nonsurgical care (NSM) group were
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evaluated at 3 months and provided an option of crossing over to receive the allograft treatment. They also
returned for follow-up visits 6- and 12-months posttreatment. Co-primary outcomes of the trial were determined
by assessment of ODI and Visual Analog Scale (VAS) score improvements at 12 months.

Subjects from the original randomized population signed new informed consent for optional follow up of 24
months and 36 months after their index procedure. Subjects from the allograft and saline groups were unblinded
upon signing the new informed consent for the study extension. For the study extension, exploratory endpoints
included durability of ODI scores and improvement in VAS scores 24 and 36 months after initial inclusion
compared with 12-month improvement. Additional endpoints were improvement in SF-36, as well as
hospitalization rate, re-operation rate, and resource utilization 24 and 36 months after treatment. All randomized
subjects were given the option to receive allograft treatment at 24 months in accordance with the
inclusion/exclusion re-evaluation. An MRI and x-ray were performed on subjects receiving another injection to
evaluate changes in the disc. If needed, a second o�ce visit was scheduled within 14 days of the original
evaluation to allow appropriate time for the laboratory investigation and MRI. All follow-up subjects completed
VAS, ODI, SF-36, and Resource Utilization questionnaires at both follow-up visits. The 36-month visit consisted of
questionnaires and could be performed over the phone if the subject chose to do so.

MCID responder analysis was conducted to assess the clinical relevance of changes in scores of quality-of-life
instruments and to identify the magnitude of change that the patient recognized as a major improvement.

Statistical analysis
The primary endpoints were the change in ODI and average back pain on the VAS at 12 months after treatment.
The hypothesis for both the ODI and the VAS were: Ho: x̃1 = x̃2 = x̃3, where x̃1 was the median pre-post difference
in the active allograft group, x̃2 was the median pre-post difference in the saline group, and x̃3 was the median
pre-post difference in the NSM group. The null hypothesis (H0) for this endpoint states that there was no
difference in change in ODI and VAS at 12 months among the 3 treatment groups. The alternative hypothesis
(Ha) was that there is a difference in change in the endpoints at 12 months among the 3 treatment groups.

For both the ODI and the VAS, the pre-post-difference of the groups was compared using the Kruskal-Wallis test
at a two-sided α-level of 0.05. If the result for either test was signi�cant, then the Dwass, Steel, Critchlow-Fligner
Method was used to assess all pairwise comparisons for that endpoint.

Adverse event rates, serious adverse events rates, hospitalization rates, and re-operation rate were summarized
by treatment group and compared using the chi-square test of independence or Fisher’s exact test, as
appropriate.

Results

Study populations: Aggregate and Single Site
The aggregate study initially enrolled 224 subjects; however, 6 subjects withdrew prior to receiving treatment,
leaving 218 subjects. Thirty-six patients voluntarily withdrew or were lost to follow-up before their 12-month
assessment. One hundred eighty-two subjects completed the 12-month visit across all sites. As previously
reported, there were clinically meaningful improvements from baseline in the 2 co-primary endpoints (ODI and
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VAS at 12 months) in the overall study population, but differences between treatment groups did not reach
signi�cance.16

At the single study site subgroup chosen for this analysis, 34 subjects were considered for the trial; however, 10
subjects were excluded prior to randomization due to voluntary withdrawal or lack of clinical imaging factors
deemed necessary by the physician. Twenty-four subjects were successfully randomized into the active allograft,
saline, or nonsurgical management (NSM) group, 1 subject withdrew from the trial before receiving the injection,
and 1 subject from the NSM group was lost to follow-up after the 6-month mark. Twenty-three subjects (due to
the crossover from the NSM group) were treated: 22 subjects completed all safety and imaging evaluations at
baseline, and at 3 (NSM group only), 6, and 12 months.

Following randomization, 17 subjects received the active allograft, 2 received the saline, and 4 began in the
nonsurgical management group. All 4 subjects in the NSM group met eligibility criteria for crossover and opted
into the active treatment arm at the 3-month mark (Table 1).
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Table 1
Demographics and baseline characteristics

  Active allograft

N = 17

Saline

N = 2

NSM

N = 4

Age (years)      

Mean ± SD (N) 42.65 ± 6.67 46.50 ± 16.26 41.50 ± 3.70

Sex n (%)      

Female 7 (41.2) 0 (0.0) 1 (25.0)

Male 10 (58.8) 2 (100.0) 3 (75.0)

Race n (%)a  

American Indian or Alaska Native 1 (5.9) 0 (0.0) 0 (0.0)

Asian 0 (0.0) 0 (0.0) 1 (25.0)

Black or African American 0 (0.0) 0 (0.0) 0 (0.0)

Native Hawaiian or Paci�c Islander 0 (0.0) 0 (0.0) 0 (0.0)

White or Caucasian 17 (100.0) 1 (50.0) 3 (75.0)

Other 0 (0.0) 0 (0.0) 0 (0.0)

Not reported 0 (0.0) 1 (50.0) 0 (0.0)

Ethnicity n (%)

Hispanic 0 (.0.0) 1 (50.0) 0 (0.0)

Non-Hispanic 17 (100.0) 1 (50.0) 4 (100.0)

Body Mass Index (kg/m2)

Mean ± SD (N) 24.31 ± 3.18 (17) 29.35 ± 3.61 (2) 23.88 ± 2.72 (4)

Smoking History n (%)

Never 11 (64.7) 1 (50.0) 3 (75.0)

Past smoker 3 (17.6) 1 (50.0) 1 (25.0)

Current smoker 3 (17.6) 0 (0.0) 0 (0.0)

Not reported 0 (0.0) 0 (0.0) 0 (0.0)

History of Endocrine or Metabolic Disorders n (%)

Yes 1 (5.9) 0 (0.0) 0 (0.0)

No 16 (94.1) 2 (100.0) 4 (100.0)

Not reported 0 (0/0) 0(0/0) 0 (0.0)
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  Active allograft

N = 17

Saline

N = 2

NSM

N = 4

Levels of Treatment n (%)

One level 7 (41.2) 0 (0.0) 2 (50.0)

Two levels 10 (58.87) 2 (100.0) 2 (50.0)

aSubjects could report more than one race, so numbers may be greater than the total.

Following IRB approval of the extension for the 24- and 36-month follow-up visits, all subjects with 12 months of
follow-up were re-contacted for further collection of patient-reported outcomes and evaluation for a second
injection. The study was coincident with the Covid-19 pandemic, and although 13 subjects consented, with the
necessity of in-person visits, only 10 successfully completed all required questionnaires, clinical imaging, and
laboratory assessments. Of the 10 subjects who completed their in-person 24-month visit, 9 had received the
active allograft and 1 had received the saline. One subject from the active allograft arm met all inclusion criteria
and opted to receive a second allograft treatment for levels L2-L3 and L3-L4.

Clinical outcomes SF-36
The Short Form 36 (SF-36) Health Survey was used to assess general health status of all study patients. The SF-
36 measures speci�c health concepts related to physical functioning and limitations, social functioning, and
health perceptions and can be summarized into 2 measures pertaining to mental health (MCS) and physical
health (PCS).

In this study, both the mean MCS and PCS postoperative scores were higher than preoperative scores for both
cohorts (Table 2). In the active allograft group, the mean PCS improvement from baseline was 13.62 points at 6
months and 9.82 points at 12 months. Thresholds of substantial clinical bene�t that the patient recognizes as a
major improvement for the PCS quality-of-life measure following lumbar spine arthrodesis have been
established. Suggested substantial clinical bene�t thresholds for PCS score are a 6.2-point net improvement or a
�nal raw score of ≥ 35.1 points.
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Table 2
Summary of SF-36 scores of single-site subjects

  Active allograft

N = 17

Saline

N = 2

NSM

N = 4

Crossover*

N = 4

Mental component score (Mean ± SD)  

Baseline 42.87 ± 134.64 40.47 ± 0.98 46.20 ± 9.05 -

Month 3 - - 39 ± 10.99 -

Month 6 50.28 ± 9.00 54.08 ± 1.47 - 55.12 ± 4.15

Month 12 53.67 ± 6.81 54.63 ± 4.45 - 49.01 ± 11.39

Physical component score (Mean ± SD)  

Baseline 29.03 ± 5.70 24.74 ± 7.52 31.63 ± 3.86 -

Month 3 - - 27.30 ± 5,62 -

Month 6 42.65 ± 10.34 36.64 ± 23.84 - 49.04 ± 10.33

Month 12 38.85 ± 11.66 36.93 ± 31.50 - 43.88 ± 7.88

*Crossover includes any NSM subject who crossed over and received Active Allograft Treatment

Clinical outcomes ODI and VAS
Pain and function responder analyses were conducted post hoc to discriminate between improved and
nonimproved patients. VAS for pain and ODI for a condition-speci�c physical measure before and after
intervention were used to assess treatment speci�c outcomes.

Comparisons were made between response outcomes for the active allograft group from the aggregate data and
from the single study site at 12 months to determine likelihood of reproducibility of longer-term results.
Importantly, in comparing the active allograft group from the single site (n = 17) against the aggregate (n = 103),
data from subjects from the single study site were not included in the aggregate responses.

For the active allograft group from aggregate sites, the overall mean reduction in ODI from baseline to 12
months was 27.20 compared with an overall mean reduction of 28.69 in single-site graft recipients. Regarding
VAS pain scores, the allograft group of aggregate sites had an overall mean reduction of 33.06 and the single
study site had an overall mean reduction of 34.18. A comparison of ODI and VAS outcomes between these 2
groups did not reach statistical signi�cance 12 months post-procedure (Table 3).
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Table 3
Change in Visual Analog Scale (VAS) and Oswestry Disability Index (ODI) scores in active allograft

subjects from baseline to 12 months
Outcome Tool Active allograft

Single site

N = 17

Active allograft

Other sites

N = 103

p value*

VAS average back pain (Mean ± SD (N)  

Baseline 64.35 ± 18.11 (17) 63.85 ± 18.85 (103) -

Change from baseline -33.06 ± 29.59 (17) 34.18 ± 27.60 (103) 0.875

Oswestry Disability Index (Mean ± SD (N)      

Baseline 53.63 13.11 (16) 51.60 ± 11.65 (103) -

Change from baseline -28.69 ± 19.16 (16) -27.20 ± 18.75 (103) 0.813

*P value is derived from the Wilcoxon Rank Sum Test.

NSM 12- month crossover visit was used. Month 3 value was used as baseline.

MCID Outcomes
A signi�cant MCID was demonstrated between the allograft and saline group in a planned analysis of ODI
responders with ≥ 15-point reduction. Post hoc analyses included responders with ≥ 20-point ODI reduction and
VAS responders with ≥ 20-point reduction in pain 12 months post-allograft treatment (Table 4).
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Table 4
Primary e�cacy endpoint in average visual analog scale (VAS) and Oswestry Disability Index (ODI) scores in

single-site subgroup subjects at 12 months

  Active
Allograft

N = 17

Saline Nonsurgical
Management

Overall

p
value*

Allograft
vs.
Saline

p value*

Allograft vs.
Nonsurgical
Management

p value*

Saline vs.
Nonsurgical
Management

p value*

VAS average back pain

≥ 50%
reduction

47.1%
(8/17)

50.0%
(1/2)

66.7% (2/3) > 
0.999

> 0.999 > 0.999 > 0.999

≥ 15
point
reduction

64.7%
(11/17)

50.0%
(1/2)

100.0% (3/3) 0.565 > 0.999 0.521 0.400

≥ 20
point
reduction

52.9%
(9/17)

50.0%
(1/2)

100.0% (3/3) 0.352 > 0.999 0.242 0.400

ODI

≥ 10
point
reduction

81.3%
(13/16)

100.0%
(2/2)

100.0% (3/3) > 
0.999

> 0.999 > 0.999 NA

≥ 15
point
reduction

75.0%
(12/16)

100.0%
(2/2)

100.0% (3/3) > 
0.999

> 0.999 > 0.999 NA

≥ 20
point
reduction

68.8%
(11/16)

50.0%
(1/2)

100.0% (3/3) 0.557 > 0.999 0.530 0.400

*P value is derived from Fisher’s exact test

Note: Nonsurgical Management 12-month crossover visit is used. Month 3 value is used as baseline.

Of the active allograft subjects in the aggregate sites (n = 103), 76.7% had ≥ 15-point reduction of ODI from
baseline to 12 months. Similarly, 75% of active allograft subjects from the single study site (n = 17) achieved ≥ 
15-point reduction of ODI, showing similarity in MCID. This similarity can also be seen for the responder group
characterized by ≥ 20-point ODI reduction, in which 68.9% and 68.8% of active allograft subjects achieved
signi�cant pain reduction as seen in the aggregate group and single study site group, respectively. Of the
aggregate randomized allograft group, 68.9% showed ≥ 20-point reduction in VAS from baseline to 12 months.
Similarly, 52.9% of patients at the single site who received active allograft group showed ≥ 20-point reduction
within the same timeframe.

ODI and VAS Clinical Outcomes from single study site at 24 and
36 months
Ten subjects from the single site completed their 24-month visit, 9 of whom were from the active allograft group
and 1 was from the saline group. At baseline, these 9 active allograft subjects had an average VAS score of
62.11 and average ODI score of 52.44. At 24 months post-treatment, these 9 subjects had an average VAS and
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ODI score of 25.22 and 26.42, showing an average improvement from baseline of 36.89 and 26.02 points,
respectively (Figs. 1 and 2). These results indicate sustained improvements in back pain scores and functional
outcomes for the allograft treatment arm recipients that were available at follow up. At 24 months, 8 of the 9
active allograft subjects did not receive any secondary disc interventions such as surgery or repeat injections.
One of the active allograft subjects did meet the eligibility criteria for a second injection at 24 months.

At the time of this review, 4 active allograft subjects (approximately 40% of the patients consenting to long-term
follow up) from the single site reached and completed their 36-month visit. At 36 months, the 4 subjects had an
average VAS score of 13 and average ODI score of 29.44, showing improvements by 51.35 and 25.21 points,
respectively from baseline (n = 17). This sustained trend from 24 to 36 months is promising, although data is
incomplete.

Adverse Events
The aggregate study had a total of 80 adverse events (AE) across all sites in all treatments. There were 66 events
in the active allograft group, 5 in the saline group, 1 in the NSM group, and 8 in the crossover group. Eleven of
these 80 events occurred at the single-site subgroup reviewed in this report (Table 5). Of these 11 AEs, 9 events
occurred in the active allograft group (52.9% of 17 subjects), 0 events in the saline group, and 2 events in the
crossover group (25% of 4 subjects). Seven of the 9 adverse events in the active allograft group were related to
musculoskeletal and connective tissue disorders. Five of these musculoskeletal AEs were back pain and are
common following intradiscal injection.17,18 In the study population, these complaints were self-limited and
transient in nature and resolved with the use of non-narcotic pain medications and antispasmodic medications.
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Table 5
Adverse events in single-site subjects

  Active Allograft Saline NSM Crossover

Adverse event Number
of
events

Number
of
subjects
with
events
%(N)

Number
of
events

Number
of
subjects
with
events
%(N)

Number
of
events

Number
of
subjects
with
events
%(N)

Number
of
events

Number
of
subjects
with
events
%(N)

Musculoskeletal
and connective
tissue disorders

7 41.2%
(7/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

2 25.0%
(1/4)

Back pain 5 29.4%
(5/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

1 0.0%
(0/4)

Intervertebral
disc protrusion

1 5.9%
(1/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

0 0.0%
(0/4)

Muscular
weakness

0 0.0%
(0/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

0 25.0%
(1/4)

Pain in
extremity

1 5.9%
(1/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

0 0.0%
(0/4)

Nervous system
disorders

1 5.9%
(1/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

1 25.0%
(1/4)

Hypoaesthesia 0 0.0%
(0/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

1 25.0%
(1/4)

Lumbar
radiculopathy

1 5.9%
(1/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

0 0.0%
(0/4)

Skin and
subcutaneous
tissue disorders

1 5.9%
(1/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

0 0.0%
(0/4)

Rash 1 5.9%
(1/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

0 0.0%
(0/4)

TOTAL 9 52.9%
(9/17)

0 0.0%
(0/2)

0 0.0%
(0/4)

2 25.0%
(1/4)

Subjects were analyzed according to the treatment received as baseline regardless of initial randomization.
Crossover group includes any NSM subject who crossed over to receive Active Allograft treatment.

There were no serious adverse events reported at the single study site. Of the adverse events reported, 4 of the 11
noted at the single site were reported to be possibly related to the allograft or the procedure, or both; 2 were seen
in the cross-over group and 2 in the active allograft group. All 4 of these events resolved.

Discussion
The many treatments for stable discogenic low back pain have been shown to be only marginally effective and
often expensive.19– 21 Scienti�c reviews have shown only modest improvement or no bene�t of spine fusion over
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non-surgical treatments in pain and function for patients with discogenic back pain.22–24

Several preclinical and clinical studies have shown that mesenchymal lineage stromal cells hold great promise
in intervertebral disc repair.10,25−27 These studies have followed evidence of expanded mesenchymal lineages
abrogating in�ammation as a potential mechanism that further overcame much of the pro-in�ammatory
paracrine in�uence long linked with pain, dysfunction, and degenerative change.27 The VAST trial represents a
departure from these studies in aligning not only a scaffold for cell supplementation but an allogeneic cellular
graft intended to provide viable tissue. Although this supports previous work evaluating allograft
supplementation studied in preclinical and clinical models,28,29 graft micronization and delivery with cells
represents a unique strategy in this clinical application of disc tissue allograft in the treatment of painful disc
degeneration in the lumbar spine. Supplementing tissue loss within the disc augments the biomechanical
components of the nucleus pulposus. Doing so may overcome a loading imbalance resulting from degenerative
tissue loss and may relieve pain without compromising or restricting spinal segment motion.

Multiple studies have underscored the notion that proper physiological loading is imperative to matrix
homeostasis of the intervertebral disc.1,4 Physiological load stimulates aggrecan production, and improves
hydrostatic pressure by structuring water. Allogeneic disc tissue that can retain and bind water through its
glycosaminoglycan content may supplement tissue lost to degeneration and may possibly support
biomechanical function.

Statistically signi�cant changes in pain and functional outcomes may be meaningful to the patient only if
clinically important bene�ts have been achieved. Several criteria have been devised to quantify clinically
important differences, including the minimum clinically important difference (MCID) and clinically important
difference (CID).

MCID responder dynamics of patients in this study were carefully considered. Selection of these �gures was not
arbitrary but MCID criteria for chronic low back pain still lacks consensus after nearly 3 decades.14 The choice of
15-point MCID based on FDA suggestions in some reports is balanced by other assertions that 10-point
improvements are su�cient.30,31 Clearly, parity between patients contrasting decompression alone or
decompression with posterolateral instrumented fusion for treating spondylolisthesis may not translate to the
percutaneous supplemental allograft, which was an outpatient procedure and required signi�cantly less
rehabilitation after the procedure. Accepting more stringent improvement for a seemingly more innocuous
procedure suggests inherent advantages exist without the risks and complications attending bone graft harvest
and reoperation rates cited at 10–14% in the surgical studies.30,31

The VAST trial was the �rst, and largest randomized clinical study to measure the safety and e�cacy of viable
disc tissue allograft supplementation in the treatment of painful lumbar degenerative disc disease.15,16 At 12-
month follow up, this RCT suggests that viable disc tissue allograft may be a bene�cial nonsurgical treatment
for patients that have chronically painful lumbar degenerative discs. Subjects treated with viable disc tissue
allograft exhibited minimal clinically important difference (MCID) improvements in both functional and pain
outcomes based on accepted indices for 15-point improvement of ODI, or 30% reduction in pain assessed by
VAS.
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Subjects treated with viable disc tissue allograft exhibited durable improvements in pain and functional
outcomes that were consistent and independent of treatment site. With the 24- month and 36-month extension
for the VAST study, comparisons between this single site subgroup and the aggregate data must be carefully
interpreted. Limitations regarding the comparison of the data from a single site with the aggregate data include
statistical power for saline and NSM groups. The single site had 2 saline subjects and 4 NSM subjects that
crossed over, compared with 17 randomized active allograft subjects. Both saline subjects had stark differences
in response. Additional studies are needed to elucidate e�cacy of saline clearly among different demographics.

Conclusions
Comparison of single-site active allograft responses with those of the aggregate data from all sites and subjects
showed similar reduction of ODI and VAS scores from baseline to 12 months that reached MCID speci�ed
assessment of 15-point reduction in ODI. Early analysis of 24- and 36-month data may suggest that allograft
treatment will sustain both e�cacy and durability for the available subjects in the aggregate analysis.

Abbreviations
MSC = mesenchymal stem cells; MCID = minimum clinically important difference; VAST = Viable Allograft
Supplemented Disc Regeneration in the Treatment of Patients with Low Back Pain With or Without Disc
Herniation trial; NSM = nonsurgical management; ODI = Oswestry Disability Index; BMI = Body Mass Index; VAS =
visual analog scale; SF-36 = Short Form 36; MCS = mental component score; PCS = physical component score
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Figures

Figure 1

Mean Oswestry Disability Index (ODI) scores over time from the single-site subgroup.
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Figure 2

Mean Visual Analog Scale (VAS) scores over time from the single-site subgroup.


