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Abstract

lagenase, and lipase of bacterial origin) are presented.
provement without any reported adverse events.

body granulomas.

Introduction: Granulomas are focal aggregates of inflammatory cells that form in response to a persistent inflammatory stimulus.
Available therapies include surgical and nonsurgical management, and current evidence is based on case series or case reports.
Methods: Two case reports of foreign body granulomas treated with a combination of recombinant enzymes (hyaluronidase, col-

Results: Following three sessions of combined enzyme treatment with a scheduled protocol, both patients showed clinical im-

Conclusions: Combined enzyme therapy is an effective, safe, minimally invasive, innovative approach for the treatment of foreign
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Introduction

Granulomas are localized clusters of macrophages that may or
may not include other inflammatory cell types, typically forming
in response to a persistent inflammatory stimulus (1). When the
stimulus is particulate—whether living or nonliving—granuloma
formation generally indicates that initial phagocytic cells were un-
able to eliminate it, representing a failure in the initial immune
response (2). Virtually any foreign material has the potential to
trigger a granulomatous reaction. As granulomas evolve, they may
develop fibrosis, necrosis, or both. Fibrotic processes are mediated
by cytokines such as transforming growth factor beta 1 (TGF-B1),
interleukin 13, and vascular endothelial growth factor (VEGF) (2).
Clinically, foreign body granulomas often appear as erythematous,
brownish, or purpuric papules, nodules, or plaques. Certain for-
eign materials, such as tattoo metals, can also lead to pigmentary
changes (3). Current therapeutic approaches include Q-switched
lasers, picosecond laser technologies, and topical agents such as
tacrolimus and imiquimod (4). Notably, the use of recombinant
enzyme combinations—specifically collagenases, hyaluronidases,
and lipases—is gaining traction as a minimally invasive treatment
for various conditions, including scars, cellulite, and submental
fullness (5). Given that fibrosis is a common feature across these
conditions, including granulomas (2, 5), we report the successful
treatment of foreign body granulomas using a combined enzyme
approach involving collagenase G/H PB220, hyaluronidase PB300,
and lipase PB500 (Proteos Biotech®, Madrid, Spain).

Methods

We reviewed data from medical records of patients diagnosed
with granulomas that were treated with combined enzyme ther-
apy—collagenase G/H PB220, hyaluronidase PB3oo, and lipase
PB500—in a private clinical setting. Information was collected on
treatment regimens, clinical outcomes, and self-reported safety
observations.
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Results

Case 1: A 35-year-old female patient, with an otherwise unremark-
able medical history aside from two recent tattoos, presented
with raised, irregular, erythematous lesions on both forearms.
Histological examination following a skin biopsy confirmed the
presence of a foreign body granuloma (Fig. 1). After obtaining
informed consent, treatment with a combination of collagenase
G/H PB220, hyaluronidase PB300, and lipase PB500 was initiated.
The lyophilized formulations were reconstituted and adminis-
tered intralesionally—1.5 ml of each enzyme—combined with 2%
lidocaine, using a 30° blanching technique. Three treatment ses-
sions were scheduled at 20-day intervals. A marked clinical im-
provement was observed following the treatment course (Fig. 2).
A repeat biopsy performed 30 days after the final session showed
no residual granuloma, along with reduced interpapillary ridges
and ascending dermal blood vessels.

Case 2: A 75-year-old female patient presented with an ele-
vated lesion in the glabellar region, clinically consistent with a
granuloma. Ultrasound revealed three focal echogenic areas with
characteristic “snowstorm” artifacts located in the dermis and
hypodermis. The largest lesion, measuring 14 mm x 11 mm, was
at the left ciliary margin (Fig. 3). No changes in vascularization
were noted on color Doppler imaging. Although the etiology could
not be determined from the patient’s history and clinical findings,
ultrasound features were suggestive of a siliconoma. Following
informed consent, the patient underwent three sessions of com-
bined enzyme therapy—collagenase G/H PB220, hyaluronidase
PB300, and lipase PBsoo—administered at 20-day intervals. One
month after the final session, follow-up ultrasound showed a re-
duction in the size of all lesions. Clinically, the patient showed
complete resolution (Fig. 4), with no recurrences observed during
1 year of follow-up. A repeat ultrasound was not deemed neces-
sary at 12 months due to the favorable clinical outcome. No ad-
verse events were reported by either patient.

75



D. G. Castelanich et al.

Acta Dermatovenerol APA | 2025;34:75-77

Figure 1 | Lesion microscopy: an infiltrate composed of lymphocytes, histiocytes,
and multinucleated giant cells suggestive of foreign body granuloma is observed
throughout the dermis (hematoxylin and eosin 10x, conventional light micro-
scope).

Discussion

In our patients, the use of combined enzyme therapy—including a
collagenase, a hyaluronidase, and a lipase—was associated with
clinical improvement of foreign body granulomas and demon-
strated a favorable tolerability profile. Even though accurate diag-
nosis of granulomatous reactions typically relies on histopatho-
logical examination, imaging techniques such as ultrasound may
also be helpful in certain cases (4). Although several treatment
strategies have been described, most are supported only by case
reports or small case series (4). Surgical excision is rarely consid-
ered a first-line option because complete removal of a granuloma
is often unfeasible due to its invasive nature and the lack of clear
demarcation from surrounding tissue (6). This underscores the
need for innovative nonsurgical therapeutic approaches.
Combined enzyme therapy has been proposed for a variety of
conditions based on shared pathogenic mechanisms, including
epidermoid cysts, facial rejuvenation, submental fullness, and
edematous fibrosclerotic panniculopathy (7, 8). In fibrotic tissue,
recombinant collagenases enzymatically degrade collagen into
simple peptides without requiring additional enzymes such as ge-
latinases. These collagen breakdown products, in turn, stimulate

Figure 3 | (Left) Baseline ultrasonography showing an echogenic image with “snowstorm” artifacts located on the left ciliary margin (14 mm x 11 mm) before treat-
ment; (right) reduction of the previous image (11 mm x 9.4 mm) after enzyme treatment.
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Figure 4 | Clinical changes of glabellar granuloma (left) before and (right) after enzyme treatment.
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Combined enzyme therapy for granuloma

fibroblasts to produce new, functionally improved collagen fibers
(5, 9). Lipase acts on locally accumulated fat, and hyaluronidase
enhances tissue permeability, thereby facilitating the diffusion
and action of co-administered enzymes (10).

In the cases presented here, patients were treated with a tailored
protocol using this enzyme combination, with adjustments based
on the degree of local inflammation. Although a high-quality pre-
treatment photograph was not available for Case 2, both clinical
and imaging results confirmed the safety and efficacy of this novel
therapeutic approach, contributing to the growing body of evi-
dence supporting its use in foreign body granuloma management.
A proposed management algorithm is presented in Figure 5 (11),
which incorporates combined enzyme therapy as a viable, mini-
mally invasive alternative to corticosteroids and surgical interven-
tion. In addition, favorable tissue remodeling—including possible
revascularization, potentially mediated by hyaluronidase (8)—was
observed in histological samples. Further studies involving larger
patient cohorts are needed to validate these findings.

Conclusions

Combined enzyme therapy using collagenase G/H PB220, hyaluro-
nidase PB300, and lipase PB500 appears to be a safe and effective

treatment option for foreign body granulomas. In the cases pre-
sented here, this minimally invasive approach led to significant
clinical improvement, histological remodeling, and favorable
tolerability. These findings support the potential role of enzyme-
based therapies as a valuable alternative to traditional treatments
such as corticosteroids and surgical excision. Continued research,
including controlled studies with larger patient populations, is es-
sential to further establish efficacy, optimize protocols, and define
the long-term outcomes of this novel therapeutic strategy.
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Figure 5| Proposed algorithm for granuloma management, adapted and modified from Graivier et al. (11).

References

1. Williams O, Fatima S. Granuloma. StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing. 2023. [cited 2024 Dec 3]. Available from: https://www.
ncbi.nlm.nih.gov/books/NBK554586/.

2. Pagan A, Ramakrishnan L. The formation and function of granulomas. Annu Rev
Immunol. 2018;36:639-65.

3. lzquierdo M, Requena L. Foreign body granulomas. Actas Dermosifiliogr. 1999;
90:543-57.

4. Molina-Ruiz AM, Requena L. Foreign body granulomas. Dermatol Clin. 2015;33:
497-523.

5. Fierro-Arias L, Campos-Cornejo N, Contreras-Ruiz J. Productos enzimaticos (hi-
aluronidasa, colagenasay lipasa) y su uso en dermatologia [Enzymatic products
(hyaluronidase, collagenase and lipase) in dermatology]. Dermatol Rev Mex.
2017;61:206-19. Spanish.

6. Lee )M, Kim Y). Foreign body granulomas after the use of dermal fillers: patho-
physiology, clinical appearance, histologic features, and treatment. Arch Plast
Surg. 2015;42:232-9.

7. Castelanich DG, Parra Hernandez LA, Chacin M. Successfully nonsurgical epi-
dermoid cyst management with recombinant hydrolytic enzymes: a case report.
Clin Cosmet Investig Dermatol. 2024;17:1815-22.

8. Boca AN, Lopez Gehrke I, Lloreda C, Rustamzade S, L6pez Berroa JA. Recom-
binant enzymatic products in dermatology. Surg Cosmet Dermatol. 2024;16:
€20240306.

9. Gabrielson AT, Spitz JT, Hellstrom WJG. Collagenase Clostridium histolyticum in
the treatment of urologic disease: current and future impact. Sex Med Rev. 2018;
6:143-56.

10. Taipa MA, Fernandes P, de Carvalho CCCR. Production and purification of thera-
peutic enzymes. Adv Exp Med Biol. 2019;1148:1-24.

11. Graivier MH, Bass LM, Lorenc ZP, Fitzgerald R, Goldberg D], Lemperle G. Dif-
ferentiating nonpermanent injectable fillers: prevention and treatment of filler
complications. Aesthet Surg J. 2018;38:529—4o0.

77



