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To the Editor:

Managing surgical wounds on the lower legs can be challenging in older patients (>65yrs)
with comorbidities known to compromise wound healing.! Timolol is a beta-blocker with
multiple off-label uses in dermatology that has been shown to have anti-inflammatory and
pro-wound healing properties.? In this study, we evaluate timolol’s efficacy to improve
secondary intention wound healing in surgical wounds below the knee in patients at risk for
prolonged wound healing.

Initially, we identified characteristics in literature which were associated with suboptimal
wound healing. We compared these findings with patients in clinic and defined our inclusion
criteria for sub-optimal healing conditions as patients older than age 65 with at least one
comorbidity associated with poor wound healing (diabetes mellitus, cardiovascular disease,
peripheral vascular disease, venous insufficiency, smoking).1:3-4

We routinely manage patients with lower leg wounds healing by secondary intention after
Mohs surgery with petroleum jelly and a non-adherent dressing. Starting in January 2020,
we began to supplement standard care with topical 0.5% timolol maleate ophthalmic
solution (1-drop or 2-drops per day on wounds <2cm or >2cm, respectively) for patients
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with suboptimal healing conditions.® As such, we conducted a retrospective cohort study of
patients with post-Mohs lower leg wounds healing by secondary intention between January
2019 and December 2020, grouping patients into one of three cohorts: a healthier group
(Group A) that did not fit criteria for suboptimal healing, a group of potentially suboptimal
healers seen in 2019 (Group B), and a group of potentially suboptimal healers seen in

2020 (Group C). Group A and B were managed with standard wound care and Group C
supplemented this wound care with topical timolol. Patients were seen for follow-up at
3-week intervals until complete re-epithelization was appreciated on clinical examination
(Figure 1) (full methods and references in Supplemental Material via Mendeley https://
doi.org/10.17632/gz2d4xc249.1). Two patients in Group C discontinued timolol and were
excluded from analysis: one with wound pain and the other with signs of infection. Because
Timolol is absorbed similarly in wound and ophthalmic applications, side effects to be aware
of include arrhythmia, bronchospasm, and bradycardia.®

Using the independent two-sample t-test to compare the average times to re-epithelialization,
we observed a significant difference between the healthier group (Group A) and the group
of suboptimal healers that only received the standard wound care regimen (Group B) (7.7
(SD 2.0) and 10.8 (SD 4.2) weeks, respectively (p=0.001)). When supplemented with topical
timolol, no such difference was found between the healthier group (Group A) and the
suboptimal healers supplementing standard wound care with topical timolol (Group C) (7.7
(SD 2.0) and 7.9 (SD 3.0) weeks, respectively (p=0.7734)) (Table 1).

Timolol may enhance wound healing by accelerating re-epithelialization in those expected
to have inadequate or prolonged healing of the lower extremity. Limitations of this study
include its retrospective design, small sample size, large interval between follow-up visits,
and lack of rater-blinding. Timolol may provide a different and likely a simpler, less
expensive option for clinicians who are managing difficult healing wounds on the lower
legs.
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Figure 1.
Kaplan-Meier survival curves for time complete re-epithelization in each study group.

Without topical timolol, the suboptimal healers (Group B) demonstrated prolonged healing
time (p=0.001)*. The addition of topical timolol to the wound care regimen accelerated
re-epithelialization of suboptimal healers (Group C), in which the rate of re-epithelialization
was comparable to that observed in the healthier group (Group A) (p=0.7734)*. Logrank
analysis of the Kaplan-Meier curve supports this association (X5 (2) = 10.52, p=0.0052).
*p-values calculated using the independent two-sample t-test.
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Table 1.

Comparison of Wound Healing and Patient Characteristics by Study Grouping
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Group A - healthier group
+ standard wound care

Group B - suboptimal
group + standard wound

Group C - suboptimal
group + standard wound

(2019+2020) care (2019) care + topical timolol (2020)

(n=32) (n=25) (n=18)
Age, Mean (standard deviation) 64.3 (5.1) 78.4 (6.4) 75.3 (5.6)
Average Post-op Wound Size, mm? (SD) | 174 7‘(93) 172 7‘(50) 259 7‘(129)
Wound Thickness Partial 25 (78.1%) 21 (84%) 13 (72.2%)

Full 7 (21.9%) 4 (16%) 5 (27.8%)

Time to Re-Epithelization, weeks (SD) | 7.7%(2.0) 10.87 (4.2) 797 (3.0)
Clinical Characteristics, No. (%)
Atrophic skin 3 (9.4%) 12 (48%) 12 (66.7%)
Varicose veins 4 (12.5%) 13 (52%) 5 (27.8%)
Edematous lower extremities¥ 3 (9:4%) 16 (64%) 10 (55.6%)
Stasis dermatitis/ changes§ 1(3.1%) 3 (12%) 7(38.9%)
Comorbidities, No. (%)
Current/Former smoker 6 (18.8%) 7 (28%) 5 (27.8%)
Diabetes mellitus 1(3.1%) 4 (16%) 1 (5.6%)
Hypertension / heart disease? 7(21.9%) 20 (80%) 12 (66.7%)
Immuno-suppression 2 (6.3%) 1 (4%) 0 (0%)
Deep vein thrombosis history 0 (0%) 1 (4%) 1(5.6%)

fP-vaIue* for the difference in means of groups A and B = 0.910; groups B and C = 0.004; groups A and C = 0.010.

7

P-value* for the difference in means of groups A and B = 0.001; groups B and C = 0.012; groups A and C = 0.773

§Statistically significant difference in characteristic 104 found across groups via Chi-squared analysis.
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