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StratatechStratatech’’s human skin substitute tissuess human skin substitute tissues

Epidermal layer: Epidermal layer: 
NIKSNIKS®® cellscells

Dermal layer:Dermal layer:
human fibroblastshuman fibroblasts

and collagenand collagen

+

NIKSNIKS®® cellscells
Genetically enhanced Genetically enhanced NIKSNIKS®® cellscells

--Proprietary human epidermal progenitorsProprietary human epidermal progenitors
--FDA CMC testing completeFDA CMC testing complete
--Master & working cell banks in placeMaster & working cell banks in place

Cultured under Cultured under 
proprietary conditionsproprietary conditions

Fully developed multiFully developed multi--layered human skinlayered human skin
Physical barrier presentPhysical barrier present
Biologically activeBiologically active
Strong, durable, suturableStrong, durable, suturable

StrataGraftStrataGraft®®
ExpressGraftExpressGraft®®

 

pipelinepipeline
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Broad spectrum and fast acting against Broad spectrum and fast acting against Gram positive and Gram Gram positive and Gram 
negative bacteria, yeast, fungi, virusesnegative bacteria, yeast, fungi, viruses
Produced by Produced by phagocyticphagocytic leukocytes, mucosal epithelium, keratinocytesleukocytes, mucosal epithelium, keratinocytes
Induced by 1,25Induced by 1,25--vitamin D3, cytokines, bacterial components, and vitamin D3, cytokines, bacterial components, and 
keratinocyte differentiationkeratinocyte differentiation
Suppressed levels in burn wound fluid and diabetic ulcersSuppressed levels in burn wound fluid and diabetic ulcers

ExpressGraftExpressGraft®®: : cathelicidincathelicidin

+
+

+
+

+

- - -

- - - Host Defense PeptidesHost Defense PeptidesBacterial Bacterial 
MembraneMembrane

+
+

+
+

+

+ + + + +

+ 
+ 
+ 
+ 
+
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Skin
-Sweat ~5,000 ng/ml 
-Acute wound fluid ~1,800 ng/mg 
-Chronic wound fluid ~350 ng/mg
-Psoriatic scales ~1.5 mg/ml
-Atopic dermatitis, not detectable

Blood 

-Serum ~1,200 ng/ml

Urine (children)

-0.2-5.9 ng/ml

-Pyelonephritis, cystitis  0-312 ng/ml

Cathelicidin in human tissuesCathelicidin in human tissues

Normal flora chronically stimulate epithelial Normal flora chronically stimulate epithelial 
surfaces to express host defense peptides.surfaces to express host defense peptides.

J Allergy Clin Immunol. 110(6):823-31, 2002
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Post-translation modifications 
activate human human cathelicidincathelicidin

5’-UTR 3’-UTR

Exon I Exon II
Cathelicidin (CAMP) 
gene organization

mRNA

Full length cathelicidin 
(hCAP18/LL-37)

Transcription

Signal Peptide Cathelin LL-37

Translation

Exon III Exon IV

Signal Peptide Cathelin LL-37

Mature LL-37 
and Cathelin LL-37

Post-translational 
processing

Cathelin
Post-secretory 

processing

KS-30 KS-22
LL-29

RK-31 KR-20
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Biological activities of LLBiological activities of LL--3737
 ((Adapted from Adapted from NijnikNijnik and Hancock, Current Opinions in Hematology 16:41, 2009)and Hancock, Current Opinions in Hematology 16:41, 2009)

ActivityActivity DescriptionDescription CitationCitation

MicrobicidalMicrobicidal

 

activityactivity Acts on broad spectrum pathogensActs on broad spectrum pathogens BowdishBowdish

 

et al, J et al, J LeukocLeukoc

 

BiolBiol, 77:451, , 77:451, 
20052005; ; DurrDurr, et al., BBA 1758:1408, , et al., BBA 1758:1408, 
20062006

Inhibits Inhibits biofilmbiofilm

 

formationformation Inhibits Inhibits P. P. aeruginosaaeruginosa biofilmsbiofilms OverhageOverhage

 

et al.,  Infect et al.,  Infect ImmunImmun

 

76:4176, 200876:4176, 2008

Induces virulence genesInduces virulence genes Induces group A Induces group A Streptococcus Streptococcus resistance resistance 
to to opsonophagocyticopsonophagocytic

 

killing by leukocyteskilling by leukocytes
GryllosGryllos

 

et al., PNAS 105:16755, 2008et al., PNAS 105:16755, 2008

ChemotaxisChemotaxis Acts as Acts as chemokinechemokine

 

for for neutrophilsneutrophils, , 
monocytesmonocytes, mast cells, T cells, mast cells, T cells

SoehnleinSoehnlein

 

et al., Blood 112:1461, et al., Blood 112:1461, 
20082008

Mast cell Mast cell degranulationdegranulation Release histamines, prostaglandins from Release histamines, prostaglandins from 
mast cellsmast cells

NiyonsabaNiyonsaba

 

et al., Eur. J. et al., Eur. J. ImmunolImmunol

 

31:1066, 200131:1066, 2001

Induction of immune Induction of immune 
mediatorsmediators

Induces Induces chemokineschemokines

 

in in monocytesmonocytes, IL, IL--8 in 8 in 
keratinocyteskeratinocytes

BraffBraff

 

et al., J. et al., J. ImmunolImmunol. 174:4271, . 174:4271, 
20052005

Regulation of inflammationRegulation of inflammation Suppresses LPSSuppresses LPS--induced inflammatory induced inflammatory 
cytokinescytokines

LandeLande

 

et al., Nature 449:564, 2007et al., Nature 449:564, 2007

ApoptosisApoptosis Induces Induces neutrophilneutrophil

 

secondary necrosissecondary necrosis Zhang et al., J. Zhang et al., J. LeukoLeuko. Biol.  84:780, . Biol.  84:780, 
20082008

Wound healingWound healing Promotes keratinocyte migration and wound Promotes keratinocyte migration and wound 
healinghealing

CarreteroCarretero

 

et al., J. Invest. et al., J. Invest. DermatolDermatol. . 
128:223, 2008128:223, 2008

AngiogenesisAngiogenesis Promotes vascularization by effects on Promotes vascularization by effects on 
vascular endotheliumvascular endothelium

Kuczulla et al., J. Clin. Kuczulla et al., J. Clin. 
Invest.111:1665, 2003Invest.111:1665, 2003
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ExpressGraftExpressGraft EnhanceEnhance tissuetissue

Funded in partnership with NIDDKFunded in partnership with NIDDK
Stably transfected, clonal cell lineStably transfected, clonal cell line
~20 copies stably integrated on ~20 copies stably integrated on chrchr 19q19q
NonNon--tumorigenic, tumorigenic, karyotypicallykaryotypically stablestable
Master and working Master and working cGMPcGMP cell bankscell banks
hCAPhCAP--18/LL18/LL--37 concentration in tissue37 concentration in tissue

By volume: 1.8 By volume: 1.8 μμM (9 M (9 μμg/ml)g/ml)
By surface area: 227 ng/cmBy surface area: 227 ng/cm22

UbCUbC Pro  Pro  BsdBsd Inv ProInv Pro hCAPhCAP--18 18 globinglobin

Mammalian hCAPMammalian hCAP--18/LL18/LL--37 expression fragment37 expression fragment
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Preclinical commentsPreclinical comments

Biological activities Biological activities ExpressGraftExpressGraftEnhanceEnhance
ExpressGraftExpressGraftEnhanceEnhance tissue viabilitytissue viability
hCAPhCAP--18/LL18/LL--37 in circulation37 in circulation

NeutrophilsNeutrophils and and ExpressGraftExpressGraftEnhanceEnhance tissuetissue
Secondary necrosisSecondary necrosis

Antimicrobial activity against DFU pathogensAntimicrobial activity against DFU pathogens
AcinetobacterAcinetobacter baumanniibaumannii
Group A Group A StreptococcusStreptococcus
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Viability of ExpressGraftViability of ExpressGraft EnhanceEnhance tissuetissue

Lot release testingLot release testing
Ensures tissue is viable and metabolically activeEnsures tissue is viable and metabolically active
Comparable to StrataGraftComparable to StrataGraft®® tissuetissue

Nude mouse grafting experimentsNude mouse grafting experiments
Viable human keratinocytes in engrafted StrataGraftViable human keratinocytes in engrafted StrataGraft®® tissuetissue
Normal morphology, MHC expression for > 3 monthsNormal morphology, MHC expression for > 3 months

Human trial of StrataGraftHuman trial of StrataGraft®® tissuetissue
Tissue viable 1 week after placement in wound bedTissue viable 1 week after placement in wound bed
Viability was more consistent than cadaver allograft Viability was more consistent than cadaver allograft 

Viability of ExpressGraftViability of ExpressGraftEnhanceEnhance tissue tissue 
In the context of diabetic foot ulcer (DFU) environment remains In the context of diabetic foot ulcer (DFU) environment remains 
to be determinedto be determined

Dr. Shah Question 3Dr. Shah Question 3
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Preclinical evaluation: circulating levels Preclinical evaluation: circulating levels 
of of transgenetransgene--derived hCAPderived hCAP--18/LL18/LL--3737

Proposed Preclinical Subchronic Toxicity and 
Biodistribution Study

24 nude mice will be grafted with ~25% TBSA of 
ExpressGraftEnhance tissue. 
Study endpoints at 1, 2, and 8 weeks after engraftment 
of ExpressGraftEnhance tissue. 
Necropsy to identify local or systemic toxicity.
Quantify serum hCAPhCAP--18/LL18/LL--3737 levels by ELISA.
Detection of  transgene DNA by PCR in grafted area and 
distant organs.

Dr. Shah Question 2Dr. Shah Question 2
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Clinical evaluation: circulating levels of Clinical evaluation: circulating levels of 
transgenetransgene--derived hCAPderived hCAP--18/LL18/LL--3737

Serum level of endogenous hCAPSerum level of endogenous hCAP--18/LL18/LL--37 is 1,200 37 is 1,200 ngng/ml/ml

ExpressGraftExpressGraftEnhanceEnhance tissue contains 227 ng/cmtissue contains 227 ng/cm22

Maximum exposure from single applicationMaximum exposure from single application
< 0.09% TBSA, 16.3 cm< 0.09% TBSA, 16.3 cm22 = 3,700 = 3,700 ngng

3,700 3,700 ngng of hCAPof hCAP--18/LL18/LL--37 would increase serum levels by only37 would increase serum levels by only
~ 1 ~ 1 ngng/ml, which is ~ 0.1% increase over baseline./ml, which is ~ 0.1% increase over baseline.

Proposed clinical studyProposed clinical study
Patient serum samples will be collected for determination of serPatient serum samples will be collected for determination of serum um 
hCAPhCAP--18/LL18/LL--37 levels by ELISA.37 levels by ELISA.

Dr. Shah Question 2Dr. Shah Question 2
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Preclinical commentsPreclinical comments

Biological activities Biological activities ExpressGraftExpressGraftEnhanceEnhance
ExpressGraftExpressGraftEnhanceEnhance tissue viability tissue viability 
LLLL--37 in circulation37 in circulation

NeutrophilsNeutrophils and and ExpressGraftExpressGraftEnhanceEnhance tissuetissue
Secondary necrosisSecondary necrosis

Antimicrobial activity against DFU pathogensAntimicrobial activity against DFU pathogens
AcinetobacterAcinetobacter baumanniibaumannii
Group A Group A StreptococcusStreptococcus
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LLLL--37 and 37 and neutrophilsneutrophils
LLLL--37 is 37 is chemotacticchemotactic for for neutrophilsneutrophils and induces and induces 
secondary necrosis of secondary necrosis of annexinannexin VV--positive positive 
neutrophilsneutrophils in vitroin vitro..

Secondary necrosis of apoptotic cells occurs in Secondary necrosis of apoptotic cells occurs in 
settings where normal clearance mechanisms of settings where normal clearance mechanisms of 
apoptotic cell fragments are overwhelmed or apoptotic cell fragments are overwhelmed or 
deficient.deficient.
Necrosis of Necrosis of neutrophilsneutrophils could potentially affect could potentially affect 
viability of adjacent tissue and wound healing.viability of adjacent tissue and wound healing.

No difference in No difference in neutrophilneutrophil infiltration with infiltration with 
ExpressGraftExpressGraftEnhanceEnhance compared to compared to StrataGraftStrataGraft®®

Diabetic rat modelDiabetic rat model
MurineMurine burn model of infectionburn model of infection

Dr. Shively Comments 1, 2; Dr. Dr. Shively Comments 1, 2; Dr. ZaiaZaia Question 3Question 3
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LLLL--37 and 37 and neutrophilsneutrophils

Tissue analyzed after removal from murine burn model of infectioTissue analyzed after removal from murine burn model of infectionn

Dr. Shively Comment 1, 2; Dr. Shively Comment 1, 2; ZaiaZaia Question 3Question 3

StrataGraftStrataGraft®® ExpressGraftExpressGraftEnhanceEnhance
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Preclinical commentsPreclinical comments

Biological activities Biological activities ExpressGraftExpressGraftEnhanceEnhance
ExpressGraftExpressGraftEnhanceEnhance tissue viability tissue viability 
LLLL--37 in circulation37 in circulation

NeutrophilsNeutrophils and and ExpressGraftExpressGraftEnhanceEnhance tissuetissue
Secondary necrosisSecondary necrosis

Antimicrobial activity against DFU pathogensAntimicrobial activity against DFU pathogens
AcinetobacterAcinetobacter baumanniibaumannii
Group A Group A StreptococcusStreptococcus
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ExpressGraftExpressGraft EnhanceEnhance is antimicrobial against is antimicrobial against 
AcinetobacterAcinetobacter baumanniibaumannii in vivoin vivo

Clinical relevance of Clinical relevance of A. A. baumanniibaumannii
Ability to rapidly develop Ability to rapidly develop multidrugmultidrug resistance resistance 
AcinetobacterAcinetobacter sppspp. isolated from 7% of DFU samples (. isolated from 7% of DFU samples (GeGe et et 
al., 2002)al., 2002)

MurineMurine model of burn wounds infected withmodel of burn wounds infected with
A. A. baumanniibaumannii

FullFull--thickness scald burn infected with a multithickness scald burn infected with a multi--drug resistant drug resistant 
clinical isolate of clinical isolate of A. baumanniiA. baumannii. Treated with . Treated with 
ExpressGraftExpressGraftEnhanceEnhance

Quantitative bacterial cultures after 72 hrQuantitative bacterial cultures after 72 hr

ZaiaZaia Question 2Question 2

Molecular Therapy, 2009
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Group A Group A StreptococcusStreptococcus

Asymptomatic colonizationAsymptomatic colonization
OropharynxOropharynx of 15of 15--20% of children 20% of children 

SelfSelf--limited infectionslimited infections
Streptococcal Streptococcal pharyngitispharyngitis

Invasive infectionsInvasive infections
CellulitisCellulitis
Necrotizing fasciitisNecrotizing fasciitis

Streptococcal toxic shock syndromeStreptococcal toxic shock syndrome

Diabetic foot ulcers (DFU)Diabetic foot ulcers (DFU)
Not common pathogen in DFUNot common pathogen in DFU
Identified in only 6 of 812 wound cultures (<1%), Identified in only 6 of 812 wound cultures (<1%), GeGe et al., 2002et al., 2002

RAC letterRAC letter
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CathelicidinsCathelicidins and Group A and Group A StreptococcusStreptococcus

CathelicidinCathelicidin deficient mice (deficient mice (NizetNizet et al., 2001)et al., 2001)
Larger wounds in response to Group A Strep Larger wounds in response to Group A Strep 

Transgenic mice with Transgenic mice with cathelicidincathelicidin targeted to skin (Lee et targeted to skin (Lee et 
al., 2005)al., 2005)

Smaller ulcers after Smaller ulcers after subdermalsubdermal Group A Strep injectionGroup A Strep injection
60% fewer surviving bacteria60% fewer surviving bacteria

Antimicrobial activity against Group A Strep (Antimicrobial activity against Group A Strep (DorschnerDorschner et et 
al., 2001)al., 2001)

11--2 2 μμM LLM LL--37 inhibits growth 37 inhibits growth in vitroin vitro
ExpressGraftExpressGraftEnhanceEnhance tissue contains 1.8 tissue contains 1.8 μμM hCAPM hCAP--18/LL18/LL--3737

RAC letterRAC letter
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LLLL--37 and Group A Strep virulence genes37 and Group A Strep virulence genes

Bioactive small molecules exhibit Bioactive small molecules exhibit hormesishormesis
Many classes of bioactive molecules representedMany classes of bioactive molecules represented
SubinhibitorySubinhibitory concentrations of antibiotics are potent modulators of concentrations of antibiotics are potent modulators of 
bacterial transcription (bacterial transcription (YimYim et al., 2006)et al., 2006)

SubSub--inhibitory concentrations of LLinhibitory concentrations of LL--37 (100 37 (100 nMnM) ) in vitro in vitro ((GryllosGryllos, 2008), 2008)
Induced expression of virulence factors Induced expression of virulence factors 
Increased resistance to Increased resistance to phagocyticphagocytic killing by leukocyteskilling by leukocytes

hCAPhCAP--18/LL18/LL--37 in 37 in ExpressGraftExpressGraftEnhanceEnhance is 1.8 is 1.8 μμMM
MIC for Group A Strep is 1MIC for Group A Strep is 1--2 2 μμMM
Human sweat is ~1 Human sweat is ~1 μμMM

PrePre--IND FDA discussion included augmenting preIND FDA discussion included augmenting pre--clinical programclinical program
In vitro studies on Group A StrepIn vitro studies on Group A Strep
Animal modelAnimal model

RAC letterRAC letter
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Clinical commentsClinical comments

Modified clinical trial designModified clinical trial design

ImmunogenicityImmunogenicity of of ExpressGraftExpressGraftEnhanceEnhance tissuetissue
Mixed lymphocyte response (MLR) assayMixed lymphocyte response (MLR) assay
Panel reactive antibodiesPanel reactive antibodies

Stopping rulesStopping rules
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StrataGraftStrataGraft®® clinical trial overviewclinical trial overview

Phase I/Phase I/IIaIIa

 

clinical trial clinical trial –– complex skin defects complex skin defects (15 patients with (15 patients with ≥≥5% TBSA)5% TBSA)
Unmodified NIKSUnmodified NIKS®® cellscells
Funded in partnership with NIAMSFunded in partnership with NIAMS
Compare to standard of care (cadaver allograft) prior to autograCompare to standard of care (cadaver allograft) prior to autograft ft 
Evaluate safety of StrataGraftEvaluate safety of StrataGraft®® skin tissue skin tissue 

Dose escalation Dose escalation 
Early efficacyEarly efficacy

Primary endpoints metPrimary endpoints met
Autograft take @ 2 wks post placementAutograft take @ 2 wks post placement
Wound appearance, graft takeWound appearance, graft take

ResultsResults
No productNo product--related AE or SAErelated AE or SAE
In vitroIn vitro immunology assessments show no difference from controlimmunology assessments show no difference from control

Mixed lymphocyte responseMixed lymphocyte response
CytotoxicityCytotoxicity
Panel reactive antibodiesPanel reactive antibodies

In vivo immunology assessments showed mild inflammatory infiltraIn vivo immunology assessments showed mild inflammatory infiltrate in both groupste in both groups

Journal of TraumaJournal of Trauma, , Vol. 66(3), 2009Vol. 66(3), 2009
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StrataGraftStrataGraft®® Trial DemographicsTrial Demographics
Age (yr) Gender % TBSA MOI %TBSA

64 M 17.5 MVC - burn 0.3
65 F 6 Thermal burn 0.3
52 M 16 Thermal burn 0.3
21 M 13 Thermal burn 0.3
40 M 5 MVC 0.6
52 F 8 Necrotizing Fasciitis 0.6
66 M 25 Explosion - burn 0.6
46 F 15 Necrotizing Fasciitis 0.9
29 M 73 Explosion - burn 0.9
38 M 12 Explosion - burn 0.9
48 F 13 Thermal burn 0.9
20 M 17.5 Electrical burn 1.2
34 M 42.5 Explosion - burn 1.5
38 M 31 Thermal burn 1.5
38 M 41.5 Thermal burn 1.5

mean 
± sd

43.4 ± 
14.7

73.3% M
26.7% F

22.4 ± 
18.2

0.82 ± 0.45
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StrataGraftStrataGraft®® clinical trial resultsclinical trial results

Cadaver allograft, day 7 StrataGraft®, day 7

Cadaver allograft, 2 weeks p STSG StrataGraft®, 2 weeks p STSG



2525

Modified Modified ExpressGraftExpressGraft EnhanceEnhance trial designtrial design

Patient cohort 1Patient cohort 1-- patient safetypatient safety
Single application of Single application of ExpressGraftExpressGraftEnhanceEnhance

Interim safety report and reviewInterim safety report and review

Patient cohort 2Patient cohort 2-- safety and early efficacysafety and early efficacy
Multiple applications of Multiple applications of ExpressGraftExpressGraftEnhanceEnhance
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Draft informed consentDraft informed consent

Patients must provide own informed consentPatients must provide own informed consent

Wording of patient sample storage has been Wording of patient sample storage has been 
modified to be more clearly definedmodified to be more clearly defined

Potential patient risk associated with exposure to Potential patient risk associated with exposure to 
cellular components have been more clearly cellular components have been more clearly 
stated stated 

Finalized following NIH, FDA and IRB inputFinalized following NIH, FDA and IRB input

Dr. Dr. ZaiaZaia comment 1, 3, 4comment 1, 3, 4



2727

Clinical commentsClinical comments

Modified clinical trial designModified clinical trial design

Immunogenicity of Immunogenicity of ExpressGraftExpressGraftEnhanceEnhance tissuetissue
Mixed lymphocyte response (MLR) assayMixed lymphocyte response (MLR) assay
Panel reactive antibodiesPanel reactive antibodies

Stopping rulesStopping rules
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Immunogenicity of Immunogenicity of ExpressGraftExpressGraft EnhanceEnhance

ExpressGraftExpressGraftEnhanceEnhance
hCAPhCAP--18/LL18/LL--37 expressed by human keratinocytes 37 expressed by human keratinocytes 
AllogeneicAllogeneic tissuetissue

Expect Expect ExpressGraftExpressGraftEnhanceEnhance will be replaced by the patient will be replaced by the patient keratinocyteskeratinocytes
Bioengineered cellBioengineered cell--based skin therapies do not elicit acute based skin therapies do not elicit acute allogeneicallogeneic
responses but are replaced by responses but are replaced by autologousautologous cellscells
Therapeutic delivery of hCAPTherapeutic delivery of hCAP--18/LL18/LL--37 would be limited temporally37 would be limited temporally

Three methods used to assess immunogenicity of Three methods used to assess immunogenicity of StrataGraftStrataGraft®® are are 
proposed for proposed for ExpressGraftExpressGraftEnhanceEnhance

Proliferation assay (mixed leukocyte reaction)Proliferation assay (mixed leukocyte reaction)
CytotoxicityCytotoxicity assayassay
Panel reactive antibodiesPanel reactive antibodies

Dr. Dr. StromeStrome Questions 3, 5Questions 3, 5
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NIKSNIKS®® cells express MHC class I cells express MHC class I 
but not cobut not co--stimulatory moleculesstimulatory molecules

In vitroIn vitro data with high doses of IFNdata with high doses of IFN--γγ
No detectable B7No detectable B7--1 or B71 or B7--22

In vivoIn vivo clinical trial data from clinical trial data from StrataGraftStrataGraft®®

No upregulation of MHC class IINo upregulation of MHC class II
No marked inflammatory infiltrateNo marked inflammatory infiltrate

T cells (CD3)T cells (CD3)
B cells (CD20)B cells (CD20)
Langerhans cells (CD1a)Langerhans cells (CD1a)

No evidence of sensitization in patient No evidence of sensitization in patient PBMCPBMC
In vitroIn vitro proliferation assayproliferation assay
CytotoxicityCytotoxicity assayassay

No evidence of antibody generation in response to NIKS cellsNo evidence of antibody generation in response to NIKS cells

Dr. Dr. StromeStrome Questions 3, 5Questions 3, 5
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Proliferation Assay (MLR)Proliferation Assay (MLR)

Patient PBMC mixed with irradiated:Patient PBMC mixed with irradiated:
NIKSNIKShCAPhCAP--18/LL18/LL--3737 cellscells
Allogeneic PBMCAllogeneic PBMC
AutologousAutologous PBMCPBMC
Or medium aloneOr medium alone

ProliferativeProliferative response of patient PBMC based on response of patient PBMC based on 33HH--thymidine uptakethymidine uptake

Baseline values can be compared to those obtained after Baseline values can be compared to those obtained after 
ExpressGraftExpressGraftEnhanceEnhance exposure and examined for enhanced proliferative exposure and examined for enhanced proliferative 
responses to the NIKSresponses to the NIKShCAPhCAP--18/LL18/LL--3737 cellscells

Dr. Dr. StromeStrome Question 6Question 6
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Panel Reactive Antibodies (PRA)Panel Reactive Antibodies (PRA)

Assesses Assesses allosensitizationallosensitization to to ExpressGraftExpressGraftEnhanceEnhance

Data from the clinical trial of StrataGraftData from the clinical trial of StrataGraft®® show:show:
One patient of 15 developed an antibody response to an allele One patient of 15 developed an antibody response to an allele 
on NIKSon NIKS®® cellscells

Reactivity against only one of the alleles expressed on NIKSReactivity against only one of the alleles expressed on NIKS®® cellscells
Also developed reactivity toward additional alleles Also developed reactivity toward additional alleles notnot expressed on expressed on 
NIKSNIKS®® cellscells
Patient in low dose cohort Patient in low dose cohort 
Patient received multiple blood transfusionsPatient received multiple blood transfusions

This coincidental reactivity is not indicative of enhanced This coincidental reactivity is not indicative of enhanced 
sensitization to NIKSsensitization to NIKS®® cellscells

Dr. Dr. StromeStrome Question 8Question 8
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Clinical commentsClinical comments

Clinical trial designClinical trial design
Patient eligibilityPatient eligibility
Informed consentInformed consent

ImmunogenicityImmunogenicity of of ExpressGraftExpressGraftEnhanceEnhance tissuetissue
Mixed lymphocyte response (MLR) assayMixed lymphocyte response (MLR) assay
Panel reactive antibodiesPanel reactive antibodies

Stopping rulesStopping rules
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Modified stopping rulesModified stopping rules

Patient enrollment will be stopped and enrolled Patient enrollment will be stopped and enrolled 
study subjects may discontinue study treatment study subjects may discontinue study treatment 
if the following AEs are determined to be related if the following AEs are determined to be related 
to ExpressGraftto ExpressGraftEnhanceEnhance skin tissue exposure.skin tissue exposure.

Serious skin infection requiring hospitalization and Serious skin infection requiring hospitalization and 
intravenous antibioticintravenous antibiotic
Grade 4 necrotic tissue or gangrenous tissueGrade 4 necrotic tissue or gangrenous tissue
Acute serious hypersensitivity reactionAcute serious hypersensitivity reaction
Systemic responses such as anaphylaxis or sudden Systemic responses such as anaphylaxis or sudden 
acute acute unrelievableunrelievable painpain
Amputation or deathAmputation or death

Dr. Shah Question 1, Dr. Dr. Shah Question 1, Dr. ZaiaZaia Comment 4Comment 4
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Modified stopping rules Modified stopping rules 

After treatment of the initial patient cohort After treatment of the initial patient cohort 
enrollment will not continue until a enrollment will not continue until a 
comprehensive safety review is completed comprehensive safety review is completed 
and approved by the safety monitoring and approved by the safety monitoring 
committees (e.g., committees (e.g., IRBsIRBs, FDA, NIH RAC), FDA, NIH RAC)
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Discussion of Protocol #0901Discussion of Protocol #0901--966 :966 : 

A Prospective, Randomized, Controlled, A Prospective, Randomized, Controlled, 
MulticenterMulticenter, , UnblindedUnblinded, Safety and Early Efficacy , Safety and Early Efficacy 
Trial of Trial of ExpressGraftExpressGraftEnhanceEnhance

 

Skin Tissue Versus Skin Tissue Versus 
Wet to Dry Dressings in the Treatment of Recently Wet to Dry Dressings in the Treatment of Recently 
Occurring, NonOccurring, Non--Infected, Foot Ulcers in Diabetic Infected, Foot Ulcers in Diabetic 
Patients.Patients.
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Clinical classification of Clinical classification of 
a diabetic foot infectiona diabetic foot infection

Clinical manifestations of infectionClinical manifestations of infection InfectionInfection
severityseverity

PEDISPEDIS
gradegrade

Wound lacking purulence or any manifestations of inflammationWound lacking purulence or any manifestations of inflammation UninfectedUninfected 11

Presence of Presence of >> 2 manifestations of inflammation (purulence, or 2 manifestations of inflammation (purulence, or erythemaerythema, pain, tenderness, , pain, tenderness, 
warmth, on warmth, on indurationinduration), but any ), but any cellulitis/erythemacellulitis/erythema extends extends << 2 cm around the ulcer, 2 cm around the ulcer, 
and infection is limited to the skin or superficial subcutaneousand infection is limited to the skin or superficial subcutaneous tissues; no other local tissues; no other local 
complications or systemic illness. complications or systemic illness. 

MildMild 22

Infection (as above) in a patient who is systematically well andInfection (as above) in a patient who is systematically well and metabolically stable but metabolically stable but 
which has which has >> 1 of the following characteristics: 1 of the following characteristics: cellulitiscellulitis extending > 2 cm, extending > 2 cm, 
lymphangiticlymphangitic streaking, spread beneath the superficial fascia, deepstreaking, spread beneath the superficial fascia, deep--tissue abscess, tissue abscess, 
gangrene, and involvement of muscle, tendon, joint or bone. gangrene, and involvement of muscle, tendon, joint or bone. 

ModerateModerate 33

Infection in a patient with systemic toxicity or metabolic instaInfection in a patient with systemic toxicity or metabolic instability (e.g., fever, chills, bility (e.g., fever, chills, 
tachycardia, hypotension, confusion, vomiting, tachycardia, hypotension, confusion, vomiting, leukocytosisleukocytosis, acidosis, severe , acidosis, severe 
hyperglycemia, or hyperglycemia, or azotemiaazotemia))

SevereSevere 44

Lipsky et al. (2004) Guidelines for Diabetic Foot Infections CID, 39: 885-910.



3838

hCAP18 is processed to active forms (LL37)hCAP18 is processed to active forms (LL37)
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