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Anti-infective Studies
A Novel, Broad Spectrum Anti-infective that Provides Novel 
Regenerative Properties in Skin

Interleukin-12 (IL-12) is a key modulator of the immune system and extensive literature documents that 
induction, or application of exogenous IL-12, elicits broad spectrum activity against an extensive number of 
bacterial, viral, fungal, and parasitic organisms implicated in local and disseminated infections (Bashyam 
2007, Gluzman-Poltorak et al. 2014; Nguyen et al. 2015; Romani, Puccetti, and Bistoni 1997; Trinchieri 
2003).  Novel wound healing properties for IL-12 have also been demonstrated by Neumedicines, Inc., 
(Pasadena, California) in several mouse models of skin damage and repair, resulting in significant 
acceleration of wound healing and closure (Li et al. 2015; Neumedicines Internal Report 2014).  Three 
Phase I safety trials of recombinant human IL-12 (rHuIL-12), a naturally occurring protein, have been 
completed by Neumedicines, Inc., in 217 healthy human volunteers, with a safe and well-tolerated dose 
of 12 micrograms established for further testing in other populations (Gokhale et al. 2014). 

Neumedicines, Inc. has conducted a Phase 2a open-label, randomized study, the primary objective of 
which was to compare safety and tolerability of rHuIL-12 to standard of care (SOC) in patients with 
large, open surgical wounds following colostomy takedown allowed to heal by secondary intention, and 
to establish a safe dose and dosing schedule for subsequent Phase 2b efficacy studies in patients.  
Secondary objectives include determining pharmacokinetic (PK) profile, pharmacodynamic (PD) response 
and immunogenicity, and evaluating accelerated wound healing properties via determination of time to 50 
percent wound closure and wound closure rate at 14, 28, and 42 days after starting the study.  

Study subjects were consented, screened, and enrolled at the Surgical and Wound Care Clinic Barnes-
Jewish (Saint Louis, Missouri), a center that specializes in treatment of wounds and treats some 500 
patients a year.  Twelve (12) per protocol patients have now completed the study (eight subjects randomized 
to receive rHuIL-12 treatment + SOC and four subjects randomized to the SOC alone arm).  There were 
no rHuIL-12-related adverse events reported.  Three of the eight rHuIL-12-treated patients had complete 
(100 percent) wound closure after 28 days, where end of the study was at 42 days, compared with one of 
the four SOC-treated patients.  rHuIL-12-induced accelerated healing with wounds that were 18 percent 
larger than those in the SOC-treated patients, and in patients that were on average approximately 18 
years older.  In addition to determination of wound dimensions and extent of closure, wound photographs 
were assessed in a blinded and independent medical review and showed accelerated healing in three of 
eight rHuIL-12-treated patients as early as 14 days, but in only one of the four SOC-treated patients.  PK/
PD and immunogenicity data is currently being processed (Figure 1).

Neumedicines envisions rHuIL-12, with an excellent safety profile, as a novel treatment for management 
of contaminated combat-related or trauma-induced wounds, which will accelerate the closure, healing, 
and repair of the wound and prevent development of secondary infections. 
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FIGURE 1: Figure demonstrates the accelerated wound closure induced by 
rHuIL-12 (NM-IL-12) versus SOC. (Figure used with permission from the authors)

REFERENCES: 

Bashyam, H. 2007. “Interleukin-12: A Master Regulator.”  J Exp Med 204 (5):969. doi: 10.1084/jem.2045fta.

Gluzman-Poltorak, Z., Mendonca, S. R., Vainstein, V., Kha, H., and Basile, L. A. 2014. “Randomized Comparison of Single Dose of 
Recombinant Human IL-12 Versus Placebo for Restoration of Hematopoiesis and Improved Survival in Rhesus Monkeys Exposed 
to Lethal Radiation.”  J Hematol Oncol 7:31. doi: 10.1186/1756-8722-7-31.

Gokhale, M. S., Vainstein, V., Tom, J., Thomas, S., Lawrence, C. E., Gluzman-Poltorak, Z., Siebers, N., and Basile, L. A. 2014. “Single 
Low-Dose rHuIL-12 Safely Triggers Multilineage Hematopoietic and Immune-Mediated Effects.”  Exp Hematol Oncol 3 (1):11. doi: 
10.1186/2162-3619-3-11.

Li, J., Bower, A. J., Vainstein, V., Gluzman-Poltorak, Z., Chaney, E. J., Marjanovic, M., Basile, L. A., and Boppart, S. A. 2015. “Effect of 
Recombinant Interleukin-12 on Murine Skin Regeneration and Cell Dynamics Using in Vivo Multimodal Microscopy.”  Biomed Opt 
Express 6 (11):4277-87. doi: 10.1364/BOE.6.004277.

Nguyen, Q. T., Furuya, Y., Roberts, S., and Metzger, D. W. 2015. “Role of Interleukin-12 in Protection against Pulmonary Infection with 
Methicillin-Resistant Staphylococcus Aureus.”  Antimicrob Agents Chemother 59 (10):6308-16. doi: 10.1128/AAC.00968-15.

Neumedicines Internal Report. 2014. A Summary of Preclinical Studies Conducted to Investigate the Effect of Subcutaneous and 
Topical Administration of Recombinant Murine Interleukin-12 (rMuIL-12) Upon Cutaneous Injury in Rodent Models of Full 
Thickness Injury, Radiation Combined Injury, and Diabetic Wound Healing.

Romani, L., Puccetti, P., and Bistoni, F. 1997. “Interleukin-12 in Infectious Diseases.”  Clin Microbiol Rev 10 (4):611-36.

Trinchieri, G. 2003. “Interleukin-12 and the Regulation of Innate Resistance and Adaptive Immunity.”  Nat Rev Immunol 3 (2):133-46. 
doi: 10.1038/nri1001.


