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Background. Despite the availability of numerous therapies, keloid treatment remains a challenging clinical issue. Intralesional
triamcinolone has been established as an efective corticosteroid treatment for keloids, while sporadic reports suggest the efcacy
of intralesional verapamil. Tis study aimed to evaluate the safety and efcacy of bevacizumab as an adjuvant therapy for keloid
treatment.Methods. Tis randomized controlled trial involved 38 patients diagnosed with keloid according to clinical criteria.Te
study compared the efects of intralesional triamcinolone combined with bevacizumab injections with intralesional triamcinolone
alone. Patients were randomly assigned to either the combination treatment group, which received intralesional triamHEXAL®(20mg/ml, every two weeks for three months) plus Avastin® (2.5mg/ml, every two weeks for twomonths), or the single treatment
group, which received intralesional triamHEXAL® alone. Te Vancouver Scar Scale (VSS) was used for serial photographic
records of scar evaluation, with diferences in VSS scores considered the primary outcome, and changes in height and patient
satisfaction visual analog score (VAS) were secondary outcomes. Results. A total of 38 patients participated, with a mean age (SD)
of 35.32 (14.02) years and 50% male. No signifcant diferences in age, BMI, disease duration, gender, causing, family history, or
site were observed between the two groups.Te single treatment group exhibited a mean reduction of 0.60 (95% CI: (−1.18, −0.01);
P � 0.045) in pigmentation score and a mean decrease of 1.37 (95% CI: (−2.68, −0.07); P � 0.039) in total score compared to the
combination treatment group after three months of treatment. Tere was a signifcant reduction in keloid height in the
combination group after the end of the treatment (P � 0.024). No signifcant diferences in side efects were observed between the
two groups. Conclusion. Our study demonstrates that bevacizumab can be considered an efective and safe adjuvant therapy
option for keloid treatment, suggesting its potential as a promising treatment for themanagement of keloids.Tis trial is registered
with IRCT20131119015455N5.

1. Introduction

Keloid scars are a cosmetic disorder resulting from aberrant
wound healing processes [1, 2]. While the precise etiology of
keloid formation remains unclear, existing evidence points
to a genetic component in some instances, modulated by
patient-specifc and wound-related factors [3, 4]. Managing
keloid scars poses a clinical challenge due to the absence of

a universally efective therapy or standardized treatment
regime. Local corticosteroid injections are commonly
employed alongside other injectable treatments such as
interferon (IFN), 5-fuorouracil (5-FU), bleomycin, and
verapamil [3–5].

Despite the widespread use of corticosteroids, some pa-
tients exhibit poor responsiveness or encounter adverse efects
like telangiectasia, linear hypopigmentation, subcutaneous
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tissue atrophy, necrosis, skin ulceration, or Cushing’s syn-
drome resulting from triamcinolone acetate overdose. Tese
complications have prompted researchers to explore alterna-
tive therapeutic avenues [5–8].

One promising strategy involves the application of vas-
cular endothelial growth factor (VEGF) inhibitors, which can
restrict keratinocyte-derived VEGF activity or downregulate
epidermal VEGF in keloid lesions [9]. VEGF is a potent
proangiogenic factor facilitating endothelial cell survival,
migration, and proliferation [10]. Previous studies have also
demonstrated the expression of VEGF in keloid scars [10–13].

Bevacizumab (Avastin®) is a humanized anti-VEGF
monoclonal IgG1 antibody approved by the U.S. Food
and Drug Administration (FDA) for treating various met-
astatic malignancies, such as lung, breast, kidney, and brain
tumors [14, 15]. Bevacizumab is also under investigation for
of-label applications across diverse conditions [15–17].

A double-blind, randomized trial was conducted to
assess the potential efcacy and safety of bevacizumab as an
adjuvant therapy for keloid scars. Tis trial is the frst
controlled study to evaluate the role of bevacizumab in
managing keloid scars. Bevacizumab was selected for its
anti-angiogenic properties and ability to target VEGF, a key
player in keloid development [2, 18]. Tis study aimed to
ascertain the efectiveness and safety of combining bev-
acizumab with standard keloid treatments.

2. Materials and Methods

2.1. Trial Setting and Design. A double-masked, randomized
controlled study was conducted at the outpatient dermato-
logical clinic afliated with the Isfahan University of Medical
Sciences in Isfahan, Iran. Te study was registered with the
Iranian Registry of Clinical Trials (IRCT registration number:
IRCT20131119015455N5) and received ethical approval from
the Isfahan University of Medical Sciences Institutional Review
Board. All procedures were performed by the Declaration of
Helsinki and its later amendments (IR.MUI.ME-
D.REC.1398.163). Eligible volunteers provided written in-
formed consent after receiving a comprehensive explanation of
the study’s details. Participants were informed of their right to
withdraw from the study without afecting their treatment.
Patients between the ages of 18 and 60 years who met the
clinical diagnostic criteria for keloid were included, while those
with a sensitivity to any drugs used during the study, systemic
severe conditions (e.g., major surgery within 28days, unhealed
surgical wounds, severe hemorrhage, recent hemoptysis, un-
controlled hypertension, and severe arterial thromboembolism
[19]), a history of intralesional injections in the past sixmonths,
infections near or at the injection site, pregnancy or breast-
feeding, or unwillingness to continue treatment were excluded.

2.2. Interventions. Te patients were divided into two
treatment groups: single therapy and combined therapy
group. Te single treatment group received 20mg/ml of
intralesional triamHEXAL® (triamHEXAL® 40mg, Grover,
Germany) monthly for three months. In contrast, the
combination group received 20mg/ml intralesional

triamHEXAL® monthly for three months plus 2.5mg/ml of
Avastin® (Genentech, Inc., South San Francisco, CA)
monthly for two months (Figure 1).

All participants were followed for 12weeks, and one
keloid scar per patient was selected using simple random-
ization. Injections were administered with an insulin syringe
and a 27-gauge needle under aseptic conditions.

2.3. Outcome Assessment. Keloidal lesions were assessed
using the Vancouver Scar Scale (VSS) at baseline, one
month, and three months after completing the injection
protocol. A single expert assessor conducted all measure-
ments to minimize the risk of bias. Te dermatologist and
statistician were blinded to the medication type.Te primary
endpoint was the overall diference in VSS scores between
the two groups, and the secondary endpoint included var-
iations in the height of scars and patient satisfaction. Patient
satisfaction is also measured by visual analog score (VAS).

2.4. Safety. Troughout the trial, patients were instructed to
report any unexpected symptoms or complaints to the
doctor. Adverse outcomes were documented using a struc-
tured checklist, and patients were queried about adverse
efects at each appointment.

Bevacizumab has a maximum systemic cumulative dose
that is dependent on the patient’s weight and the type of
cancer being treated. For example, in metastatic cancers, the
maximum dose is 10mg/kg every two weeks, while in cervical
cancer, it is 15mg/kg every three weeks. Tere is no estab-
lished maximum intralesional dosage for bevacizumab [20].
In our study, we administered a total of 7.5mg of intralesional
bevacizumab over two months, with each dose being 2.5mg.
Tis dosage is signifcantly lower than the maximum systemic
dose. Our fndings suggest that this dosage is safe for patients;
however, further trials are needed to establish the maximum
cumulative dose of intralesional bevacizumab.

2.5. StatisticalAnalysis. Continuous variables were presented
as means (standard deviation (SD)), and categorical data were
reported as numbers (percentage). Normality was assessed
using statistical tests and graphical methods.Te independent
Student t-test and Mann–Whitney test were employed to
compare means between the triamHEXAL® alone and tri-
amHEXAL®+Avastin® groups for normally and non-
normally distributed data, respectively. Repeated measures
ANOVA and Friedman tests were utilized to compare mean
scores across time points for normal and nonnormal distri-
butions, respectively. Categorical variables were compared
using the chi-square test. Statistical analyses were conducted
using SPSS for Windows, version 22 (SPSS Inc., New York,
NY), with signifcance defned as P values below 0.05.

3. Results

Te study included 38 participants, with an equal distri-
bution of men and women, having a mean age of 35.32 (SD
14.02) years. Te average age of keloid onset was
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13.2months, ranging from 2weeks to 25months. Partici-
pants were divided into two groups: a single therapy group
(n� 19) and a combination therapy group (n� 19), with two
patients in the latter group lost to follow-up. Initial char-
acteristics such as age, BMI, illness duration, gender, cause,
family history, and location were similar between the two
groups, as detailed in Table 1.

Clinical outcomes were assessed at various time points
throughout the study and compared between the two
groups. At baseline, there were no signifcant diferences in
mean scores between the two treatment groups (P> 0.05), as
presented in Tables 2 and 3. However, all mean scores
signifcantly decreased from baseline to three months after
treatment (P< 0.05), as depicted in Table 2. Te changes in
mean scores from baseline to one month and three months
posttreatment did not difer signifcantly between the two
groups, except for the pigmentation score and total score, as
outlined in Table 2 and Figures 2 and 3.

Specifcally, the mean change from baseline to three
months after treatment for the pigmentation score in the
single treatment group was 0.60 (95% CI: −1.18, −0.01;
P � 0.045) lower than that in the combination treatment
group. Similarly, the mean change from baseline to three
months after treatment for the total score in the single
treatment group was 1.37 (95% CI: −2.68, −0.07; P � 0.039)
lower than that in the combination treatment group, as
shown in Table 2.

Mean scores with standard errors for study time points
by treatment groups are illustrated in Figure 4. Patient
satisfaction was evaluated using a visual analog scale (VAS)
score, which was signifcantly higher in the combination
treatment group than in the single treatment group, as
indicated in Table 3. Furthermore, there was a notable re-
duction in keloid height in the combination group three
months after treatment completion (P � 0.024), as detailed

in Table 3. No signifcant diferences were observed in side
efects between the combination treatment group and the
single therapy group at the end of the three-month follow-up
period. Overall, the fndings suggest that combination
therapy may ofer more efcacy than single therapy in
treating keloids, resulting in improved outcomes related to
pigmentation, total score, patient satisfaction, and reduction
in keloid height.

4. Discussion

To assess the efcacy of bevacizumab as an adjuvant therapy
to intralesional triamcinolone for keloid treatment, a ran-
domized controlled trial was conducted, monitoring patients
for 12weeks posttherapy completion. Results revealed sig-
nifcant scar height, vascularity, and pliability improvements
in both treatment groups. However, the combination
therapy group exhibited lesser scar pigmentation and overall
scores. Additionally, the reduction in keloid height after
three months was notably more signifcant in the combi-
nation therapy group than the single therapy group, with
higher patient satisfaction scores.

Tese fndings suggest that bevacizumab is comparably
efective and safe as triamcinolone, making it a viable ad-
juvant treatment for keloids, particularly in cases where
corticosteroids are contraindicated.While early stage keloids
may beneft from bevacizumab’s anti-neoangiogenic efects,
further research is needed to elucidate its impact on mature
keloids.

Research on vascular endothelial growth factor (VEGF)
inhibitors has explored their role in keloid formation, with
bevacizumab potentially inhibiting endogenous VEGF to
prevent keloid development. VEGF contributes to keloid
formation by three distinct methods: (1) promoting fbro-
plasia or infammation, (2) excessive tissue fbrosis through

Baseline 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks

Baseline 2 weeks 4 weeks 6 weeks 8 weeks 10 weeks 12 weeks

AvastinAvastinAvastin

Triamcinolone Triamcinolone Triamcinolone Triamcinolone

Triamcinolone Triamcinolone Triamcinolone Triamcinolone

Single therapy
group

Combination
therapy group

Figure 1: Intervention timeline in single therapy and combination therapy groups.
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an imbalance in extracellular matrix metabolism [21, 22],
and (3) VEGF as a proinfammatory cytokine released
during the infammatory phase of routine wound healing is
a strong proangiogenic factor that can lead to aberrant
wound healing and excessive tissue fbrosis [22–24].

Despite several animal research studies demonstrating
the potential efectiveness of anti-VEGF in treating hyper-
trophic scares and keloid development, more human clinical
trials are needed in this area [25, 26]. However, pathological
investigations have shown that keloid tissue contains ab-
normal levels of VEGF [22, 27–29]. Salem et al. found
a signifcant diference in VEGF expression between in-
dividuals with keloid lesions and controls, suggesting that
VEGF may play a role in keloid formation [27]. Teir
fndings imply that VEGF could be involved in developing
keloids, and inhibiting these biological activities would be
necessary in clinical treatment. However, the limited re-
search sample might be a drawback.

Combining corticosteroids and VEGF inhibitors may
synergistically reduce VEGF expression, as our study’s out-
comes suggested. Pathological analysis by Jiang et al. suggested
that VEGF overexpression may be associated with the invasive
growth of keloids [30]. Te eventual treatment cost of any
keloid lesion is impacted by the location and form of the keloid;
keloids on the back of the head, sternum, and chest require
more treatment sessions and higher steroid doses; therefore,
adjuvant therapies like bevacizumab that can reduce keloid
height may be promising options for the treatment [31].

Te cost-efectiveness of bevacizumab therapy for keloids is
promising, considering its low required volume and potential
impact on treatment sessions and overall costs. Notably, the
observed diferences in keloid pigmentation may stem from

VEGF regulation and lesion growth control. Tis study stands
out as the frst randomized controlled trial to evaluate a novel
adjuvant monoclonal therapy for keloids, employing a com-
parative approach to assess treatment efcacy.

4.1. Limitations

(1) Lack of Placebo Group. Future studies should con-
sider including a placebo group to better assess the
therapeutic efcacy of bevacizumab alone in treating
keloids.

(2) Specifc Participant Selection. Te study focused on
treatment-refractory individuals, limiting the gen-
eralizability of the fndings. Including a broader
range of participants would provide more compre-
hensive insights.

(3) Longer Follow-Up Period. Extending the follow-up
period beyond three months would allow for a more
thorough evaluation of keloid recurrence rates and
long-term treatment outcomes.

(4) Continuous Monitoring of Bevacizumab Efects.
Regular monitoring of bevacizumab concentrations
and their efects on keloids throughout the study
would enhance understanding of treatment mech-
anisms and optimize dosing strategies.

(5) Lack of Histological Examination. Incorporating
histological examinations alongside clinical docu-
mentation would provide valuable insights into the
underlying biological processes contributing to
treatment outcomes.

Table 1: Baseline characteristics of the study patients by treatment group.

Total
(n� 38)

TriamHEXAL
(n� 19)

TriamHEXAL+Avastin
(n� 19) P

Mean SD Mean SD Mean SD
Age (yr) 35.32 14.02 38.00 15.38 32.63 12.34 0.243

BMI (kg/m2) 27.37 3.60 27.84 3.70 26.89 3.53 1.000
Duration of disease (month) 22.74 13.96 22.74 12.42 22.74 15.69 0.424

N % N % N %
Gender
Male 19 50% 10 52.6% 9 47.4% 0.746
Female 19 50% 9 47.4% 10 52.6%
Cause
Acne 15 39.5% 8 53.3% 7 46.7% 0.740
Surgery 17 44.7% 7 41.2% 10 58.8%
Burning 4 10.5% 3 75.0% 1 25.0%
Accident 2 5.3% 1 50.0% 1 50.0%
Family history
No 31 81.6% 15 48.4% 16 51.6% 1.000
Yes 7 18.4% 4 57.1% 3 42.9%
Site
Trunk 21 55.3% 10 47.6% 11 52.4% 0.744
Extremities 17 44.7% 9 52.9% 8 47.1%
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Table 3: Clinical outcomes during the study periods.

Outcomes Time points
TriamHEXAL TriamHEXAL+

Avastin Changes
Pb

Mean SD Mean SD Mean 95% CI

VAS score

Month 1 5.68 2.11 6.47 2.35 0.79 (−2.30, 0.72) 0.297
Month 3 5.95 2.30 7.24 2.49 1.29 (−2.91, 0.33) 0.116

Month 3-month 1 0.26 1.19 0.76 0.83 0.50 (−0.20, 1.21) 0.158
P 0.35 <0.001

Height (mm)

Baseline 2.84 1.25 3.58 1.57 0.74 (−1.67, 0.20) 0.119
Month 1 1.55 0.96 1.68 1.44 0.12 (−0.94, 0.69) 0.760

Month 1-baseline 1.29 0.85 1.74 1.03 0.45 (−1.09, 0.19) 0.166
Month 3 1.37 1.00 1.21 1.53 0.16 (−0.70, 1.03) 0.705

Month 3-baseline 1.47 0.79 2.21 1.06 0.73 (−1.36, −0.10) 0.024
Pw <0.001 <0.001

Te signifcance of all values is <0.05.

(a) (b)

Figure 2: Before (a) and after (b) photographs of a patient with keloid on the neck in the triamcinolone combined bevacizumab group.

(a) (b)

Figure 3: Before (a) and after (b) photographs of a patient with a keloid on the lateral part of the thigh in the triamcinolone combined
bevacizumab group.
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5. Conclusion

Tis study provides evidence that bevacizumab may be
a viable option for treating keloid disorder. However,
further research is warranted to validate its efectiveness
and safety, especially as a standalone therapy in diverse
patient populations. Addressing these limitations in future
studies will contribute to a more comprehensive un-
derstanding of bevacizumab’s role in managing keloid
disorder.

Data Availability

All data generated or analyzed during this study are included
within the article.

Ethical Approval

Tis research was approved by the Ethics Committee of the
Isfahan University of Medical Science (No. IR.MUI.ME-
D.REC.1398.163), and at the Iranian Registry of Clinical
Trials, the study was documented (https://www.irct.ir; IRCT
registration number: IRCT20131119015455N5).

Consent

Written informed consent was obtained from the patients.

Disclosure

Te abstract of this manuscript was presented as an E-poster
in EADV congress-2023.
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Figure 4: Mean scores with standard errors on study time points by treatment groups.

Dermatologic Terapy 7

https://www.irct.ir
https://clinicaitrials.gov/ct2/show/IRCT20131119015455N5


Conflicts of Interest

Te authors declare that they have no conficts of interest.

References

[1] G. G. Gauglitz, H. C. Korting, T. Pavicic, T. Ruzicka, and
M. G. Jeschke, “Hypertrophic scarring and keloids: patho-
mechanisms and current and emerging treatment strategies,”
Molecular Medicine, vol. 17, no. 1-2, pp. 113–125, 2011.

[2] D. T. Robles and D. Berg, “Abnormal wound healing: ke-
loids,” Clinics in Dermatology, vol. 25, no. 1, pp. 26–32, 2007.

[3] N. J. Tornton, B. A. Garcia, P. Hoyer, and M. G. Wilkerson,
“Keloid scars: an updated review of combination therapies,”
Cureus, vol. 13, no. 1, Article ID e12999, 2021.

[4] T. Searle, F. R. Ali, and F. Al-Niaimi, “Te role of pharma-
cogenetics in keloid scar treatment: a literature review,” Scars,
burns and healing, vol. 6, 2020.

[5] B. O. Mofkoya, W. L. Adeyemo, and A. A. Abdus-salam,
“Keloid and hypertrophic scars: a review of recent de-
velopments in pathogenesis and management,” Nigerian
Quarterly Journal of Hospital Medicine, vol. 17, no. 4,
pp. 134–139, 2007.

[6] A. M. Garg, Y. M. Shah, A. Garg, S. Zaidi, K. Saxena, and
K. Gupta, “Te efcacy of intralesional triamcinolone ace-
tonide (20mg/ml) in the treatment of keloid,” International
Surgery Journal, vol. 5, no. 3, pp. 868–872, 2018.

[7] E. E. Tredget, B. Nedelec, P. G. Scott, and A. Ghahary,
“Hypertrophic scars, keloids, and contractures: the cellular
and molecular basis for therapy,” Surgical Clinics of North
America, vol. 77, no. 3, pp. 701–730, 1997.

[8] C. Roques and L. Téot, “Te use of corticosteroids to treat
keloids: a review,” Te International Journal of Lower Ex-
tremity Wounds, vol. 7, no. 3, pp. 137–145, 2008.

[9] A. K. Gira, L. F. Brown, C. V. Washington, C. Cohen, and
J. L. Arbiser, “Keloids demonstrate high-level epidermal ex-
pression of vascular endothelial growth factor,” Journal of the
American Academy of Dermatology, vol. 50, no. 6, pp. 850–853,
2004.

[10] C. Halin, H. Fahrngruber, J. G. Meingassner et al., “Inhibition
of chronic and acute skin infammation by treatment with
a vascular endothelial growth factor receptor tyrosine kinase
inhibitor,” Te American Journal of Pathology, vol. 173, no. 1,
pp. 265–277, 2008.

[11] H. Jelveh Moghaddam, M. Aghajani, E. Raeis-Abdollahi,
M. Faghihi, A. Dabbagh, and A. Imani, “Decrease in VEGF-
induced pericardial adhesion formation using bevacizumab
after surgery,” Surgical Innovation, vol. 26, no. 1, pp. 21–26,
2019.

[12] H. H. Sabry, N. E. Sorour, and E. M. Akl, “Intralesional in-
jection of bevacizumab versus triamcinolone acetonide in
infantile hemangioma,” Journal of Dermatological Treatment,
vol. 31, no. 3, pp. 279–284, 2020.

[13] L. R. Steeples, R. Bonshek, and L. Morgan, “Intralesional
bevacizumab for cutaneous capillary haemangioma associated
with pregnancy,” Clinical and Experimental Ophthalmology,
vol. 41, no. 4, pp. 413-414, 2013.

[14] B. I. Drugs, Lactation Database (LactMed), NIH, Bethesda,
MD, USA, 2006.

[15] S. Wiszniak and Q. Schwarz, “Exploring the intracrine
functions of VEGF-A,” Biomolecules, vol. 11, no. 1, p. 128,
2021.

[16] A. Kasprzak, “Angiogenesis-related functions of Wnt sig-
naling in colorectal carcinogenesis,” Cancers, vol. 12, no. 12,
p. 3601, 2020.

[17] T. Shih and C. Lindley, “Bevacizumab: an angiogenesis in-
hibitor for the treatment of solid malignancies,” Clinical
Terapeutics, vol. 28, no. 11, pp. 1779–1802, 2006.

[18] Y. H. Ryu, Y. J. Lee, K.-J. Kim, S. J. Lee, Y.-N. Han, and
J.-W. Rhie, “Epidermal growth factor (EGF)-like repeats and
discoidin I-like domains 3 (EDIL3): a potential new thera-
peutic tool for the treatment of keloid scars,” Tissue Engi-
neering and Regenerative Medicine, vol. 14, no. 3, pp. 267–277,
2017.

[19] D. L. Hershman, J. D.Wright, E. Lim, D. L. Buono,W. Y. Tsai,
and A. I. Neugut, “Contraindicated use of bevacizumab and
toxicity in elderly patients with cancer,” Journal of Clinical
Oncology, vol. 31, no. 28, pp. 3592–3599, 2013.

[20] Avastin, “How is Avastin designed to work,” https://www.
avastin.com/hcp.html.

[21] D. T. Robles, E. Moore, M. Draznin, and D. Berg, “Keloids:
pathophysiology and management,” Dermatology Online
Journal, vol. 13, no. 3, p. 9, 2007.

[22] Y. Wu, Q. Zhang, D. K. Ann et al., “Increased vascular en-
dothelial growth factor may account for elevated level of
plasminogen activator inhibitor-1 via activating ERK1/2 in
keloid fbroblasts,” American Journal of Physiology- Cell
Physiology, vol. 286, no. 4, pp. C905–C912, 2004.

[23] S. P. Atamas, “Complex cytokine regulation of tissue fbrosis,”
Life Sciences, vol. 72, no. 6, pp. 631–643, 2002.

[24] E. Cukierman, R. Pankov, D. R. Stevens, and K. M. Yamada,
“Taking cell-matrix adhesions to the third dimension,” Sci-
ence, vol. 294, no. 5547, pp. 1708–1712, 2001.

[25] D. H. Kwak, T. H. Bae, W. S. Kim, and H. K. Kim, “Anti-
vascular endothelial growth factor (Bevacizumab) therapy
reduces hypertrophic scar formation in a rabbit ear wounding
model,” Archives of plastic surgery, vol. 43, no. 6, pp. 491–497,
2016.

[26] T. A. Wilgus, A. M. Ferreira, T. M. Oberyszyn, V. K. Bergdall,
and L. A. DiPietro, “Regulation of scar formation by vascular
endothelial growth factor,” Laboratory Investigation, vol. 88,
no. 6, pp. 579–590, 2008.

[27] A. Salem, M. Assaf, A. Helmy et al., “Role of vascular en-
dothelial growth factor in keloids: a clinicopathologic study,”
International Journal of Dermatology, vol. 48, no. 10,
pp. 1071–1077, 2009.

[28] W.-S. Wu, F.-S. Wang, K. D. Yang, C.-C. Huang, and
Y.-R. Kuo, “Dexamethasone induction of keloid regression
through efective suppression of VEGF expression and keloid
fbroblast proliferation,” Journal of Investigative Dermatology,
vol. 126, no. 6, pp. 1264–1271, 2006.

[29] H. Xue, R. L. McCauley, andW. Zhang, “Elevated interleukin-
6 expression in keloid fbroblasts,” Journal of Surgical Re-
search, vol. 89, no. 1, pp. 74–77, 2000.

[30] D.-y. Jiang, X.-b. Fu, W. Chen, and T.-z. Sun, “Relationship of
overexpression of angiogenesis factors and their receptors
with invasive growth of keloid,” Chinese Journal of Plastic
Surgery, vol. 20, no. 2, pp. 128–131, 2004.

[31] N. Saki, R. Mokhtari, and F. Nozari, “Comparing the efcacy
of intralesional triamcinolone acetonide with verapamil in
treatment of keloids: a randomized controlled trial,” Der-
matology Practical and Conceptual, vol. 9, no. 1, pp. 4–9, 2019.

8 Dermatologic Terapy

https://www.avastin.com/hcp.html
https://www.avastin.com/hcp.html



