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Background: Dermatologists consistently face challenges in treating demodicosis due to its high recurrence rate and difficulty
normalizing the Demodex density (Dd) even after clinical improvement. Oral ivermectin has proven to be an effective treatment for
demodicosis. However, there is a lack of comprehensive information on the clinical and acaricidal effects of oral ivermectin in treating
demodicosis.

Purpose: This study aims to evaluate the effectiveness of oral ivermectin on clinical symptoms and Dds of patients with demodicosis.
Methods: This prospective, quasi-experimental study included 40 demodicosis patients (20 with Demodex densities (Dds) < 20 D/
cm?, 20 with Dds >20 D/cm?). Both groups of patients were treated with oral ivermectin (200 pg/kg/week) until excellent clinical
improvement (Grade 4 according to the Quartile Grading Scale), and Dds < 5 D/cm? or treated with oral ivermectin for a total of eight
weeks period.

Results: In our study, 75% of patients achieved clinical remission, showing excellent clinical improvement with Dds < 5 D/ecm?. All
patients with a Dds <20 D/cm? experienced remission, while 50% with a Dds >20 D/cm? achieved remission. The median time to
remission after oral ivermectin treatment was 28 days for Dds <20 D/cm? and 56 days for Dds >20 D/cm? (p < 0.001).
Conclusion: Oral ivermectin effectively improves clinical symptoms and normalizes Dds in patients with demodicosis. Patients with
higher Dds require a longer treatment than those with lower Dds.
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Introduction
Demodex mites are ectoparasites that live in the pilosebaceous units of human skin and are part of the natural skin
microflora. The normal Demodex density (Dd) on the face in the adult population is < 5/cm®." Excessive Demodex mites
on the face can cause demodicosis, leading to symptoms such as dryness, itching, burning, scaly patches, papules,
pustules, and telangiectasia.”>* This overgrowth is also related to a range of skin disorders, such as rosacea,>®
blepharitis,” perioral dermatitis,® pityriasis folliculorum,” and pustular folliculitis.'®

Common treatments for demodicosis include topical ivermectin, benzyl benzoate, tea tree oil, metronidazole,
permethrin, crotamiton, lindane, and oral medication such as ivermectin or metronidazole, or a combination of

these.!'™13

12,14-16 17,18

Oral ivermectin has been cited as an effective treatment for demodicosis in humans, and dogs, as well as
for rosacea associated with Demodex mite infestation.'”** Nevertheless, no study has been conducted to assess its
effectiveness in treating human demodicosis.

This study aims to evaluate the effectiveness of oral ivermectin on clinical symptoms and Dds of patients with

demodicosis.
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Patients and Methods

This study encompassed 40 patients aged 18 to 45 who visited our clinic and were diagnosed with demodicosis. We
secured Ethics Committee approval, and all participants provided informed consent. All patients underwent a thorough
medical history and a skin examination by a dermatologist. The diagnosis of demodicosis is based on the clinical
presentation and demonstrating the presence of live Demodex mites > 5/cm?2.” All patients were divided into two groups
of 20 based on their detected Dds. One group with Dds < 20 D/cm?, while the other had Dds > 20 D/cm?>.

Demodex Detection

During the initial consultation and follow-up appointments, each patient underwent a Standardized Skin Surface Biopsy
(SSSB) on both cheeks. The procedure started by cleaning the sampling area with mild liquid soap and the glass slides
with 70% alcohol. The sampling sites were consistently chosen at the same location from the skin lesions on both cheeks.
For the SSSB, a 1 cm? square marked slide coated with cyanoacrylate glue was placed on each cheek for 1 minute before
gently removing it. Subsequently, immersion oil was applied to the slide, which was then covered with a cover slip for
microscopic examination. To calculate Dd, the alive larvae, nymphs, or adults of D. folliculorum or D. brevis within
a 1 cm? marked area from each cheek was counted and averaged from the sum of two samples from both cheeks (D/cm?).

Clinical Improvement Based on Quartile Grading Scale

An independent dermatologist assessed clinical improvement using the Quartile Grading Scale (QGS). Results were
graded based on percentage improvement as follows: Grade 0 = no improvement, Grade 1 = fairly improvement
(1-25%), Grade 2 = moderate improvement (26—-50%), Grade 3 = good improvement (51-75%), and Grade 4 = excellent
improvement (76—100%).

Intervention
Both patient groups were given oral ivermectin (200 pg/kg/week) until they achieved excellent clinical improvement
(Grade 4 on the QGS) and Dds < 5 D/cm? or had already been taking ivermectin for 8 weeks. During the study, none of
the patients used any additional topical medications.

All patients were followed up with the same dermatologist to evaluate the clinical improvement and Dds every two
weeks for four sessions (Weeks 2, 4, 6, and 8).

We considered clinical remission when the patient experienced an excellent clinical improvement (grade 4 of the
QGS) and Dds < 5 D/cm? after ivermectin treatment.

Statistical Analysis
Descriptive data were reported as mean and standard deviation for normally distributed data, median and interquartile
range (IQR) for time duration (days) in numeric data, and frequency and percentage for categorical data. Fisher’s exact
test and independent ¢-test were performed to compare demodicosis patients with Dds < 20 D/cm? versus those with Dds
> 20 D/cm?. A Log rank test was conducted to compare the median duration from treatment initiation to clinical
remission after ivermectin treatment (days) between the two groups.

Statistical software with IBM, Statistical Package for Social Sciences (SPSS program), version 22.0, was analyzed.
The p-value with less than 0.05 was reported as statistically significant.

Results

A total of 40 patients with demodicosis were included in this study: 20 had Dds < 20 D/cm? and 20 had Dds > 20 D/cm?
at the baseline visit. Their mean age was 33.9 years. Sixty percent were women (24/40). There were no statistically
significant differences between the two groups regarding mean age or sex. The only two clinically significant differences
were rough skin and a burning sensation. There have been no patients who missed any follow-up visits or discontinued
treatment. The baseline clinical characteristics of the patients in each group are summarized in Table 1. At the 2-week

2

and 4-week follow-ups, significantly more patients with Dds < 20 D/em” showed good and excellent clinical
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Table | Clinical Characteristics Between Demodicosis Patients with Demodex Densities
(Dds) < 20 D/cm?* and Demodex Densities 220 D/cm? at the Baseline Visit

Clinical Characteristics | Dds < 20 D/cm? Group | Dds > 20 D/cm? Group | p value
(n =20) (n = 20)

Age, mean (SD), years 32.9(8.3) 34.8(9.7) 0.522

Gender, n (%)

o Female 14(70) 10(50) 0.333

o Male 6(30) 10(50)

Clinical presentation, n (%)

o Dry, scaly skin 20(100) 19(95) 1.000

o Erythematous patch 13(65) 11(55) 0.748

o Rough skin 9(45) 17(85) 0.019

o ltching 7(35) 3(15) 0.273

o Sensitive skin 2(10) 2(10) 1.000

o Burning 1(5) - 0.005

o Stinging 1(5) 3(15) 0.605

o Telangiectasia 1(5) 3(15) 0.605

o Dry eyes - 1(5) 1.000

o Flushing 1(5) 3(15) 0.605

improvement compared to those with Dds >20 D/cm?® (p=0.008, p=0.005). However, in the 6-week and 8-week follow-
ups, the two groups had no significant difference in the number of patients with good and excellent clinical improvement
(p=1.000). By the end of the 8-week follow-up, 100% (20/20) of patients with Dds < 20 D/cm? and 90% (16/20) of
patients with Dds >20 D/cm?® showed excellent improvement, as illustrated in Table 2. After a two-week oral ivermectin
treatment, all patients demonstrated a decrease in mean Dds, which persisted throughout the follow-up. At the 8-week
follow-up, patients with Dds < 20 D/cm?® experienced a reduction in mean Dds of < 5 D/cm?, while the mean Dds in
patients with Dds > 20 D/cm? remained > 5 D/cm*(Figure 1). At the end of the study, 75% (30/40) of patients achieved

Table 2 Clinical Improvement Assessment Using the Quartile Grading Scale (QGS) in Demodicosis Patients
with Demodex Densities (Dds) < 20 D/cm? and Demodex Densities = 20 D/cm? at Different Visits

Visit QGS Dds < 20 D/cm? Group | Dds > 20 D/cm? Group | p value
(n = 20) (n =20)
n (%) n (%)
Week-2 visit
I= fairly improvement (1-25%) 2(10) 11(55) 0.008
2= moderate improvement (26—50%) 10(50) 8(40)
3= good improvement (51-75%) 4(20) 1(5)
4= excellent improvement (76—100%) 4(20)
(Continued)
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Table 2 (Continued).

Visit QGS Dds < 20 D/cm? Group | Dds > 20 D/cm? Group | p value
(n=20) (n=20)
n (%) n (%)
Week-4 visit
I= fairly improvement (1-25%) 0.005
2= moderate improvement (26—-50%) 1(6.2) 10(50)
3= good improvement (51-75%) 7(43.8) 8(40)
4= excellent improvement (76—100%) 8(50) 2(10)
Week-6 visit
I= fairly improvement (1-25%) 1.000
2= moderate improvement (26—50%)
3= good improvement (51-75%) 11(57.9)
4= excellent improvement (76—100%) 8(100) 8(42.1)
Week-8 visit
|= fairly improvement (1-25%) 1.000
2= moderate improvement (26—50%)
3= good improvement (51-75%) 4(25)
4= excellent improvement (76—100%) 1(100) 12(75)

clinical remission, showing excellent clinical improvement with Dds < 5 D/cm?. All 20 patients (100%) with Dds < 20 D/
cm? experienced clinical remission. However, 10 out of the 20 patients (50%) with Dds > 20 D/cm? achieved clinical
remission; 6 out of 20 patients (30%) showed excellent clinical improvement but still had Dds > 5 D/cm?, and 4 out of 20
patients (20%) had good clinical improvement with Dds > 5 D/cm?. The clinical remission rate was significantly higher

Demodex densities (D/cm2) using SSSBs
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Figure | Demodex densities (D/cm?) using Standardized Skin Surface Biopsies (SSSBs) in demodicosis patients with Demodex densities < 20 D/cm? and Demodex densities 2

20 D/cm? at baseline, week 2, week 4, week 6, and week 8.
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Table 3 Comparison of Clinical Remission Rate by Clinical Improvement at Grade 4 of the
Quartile Grading Scale (QGS) and Demodex Densities (Dds) < 5 D/cm? After Ivermectin
Treatment in Demodicosis Patients with Demodex Densities < 20 D/cm? and Demodex
Densities = 20 D/cm? at Different Visits

Clinical Remission Rate | Dds < 20 D/cm? Group | Dds > 20 D/cm? Group | p value
n (%) n (%)

Week-2 4(20.0) - 0.053

Week-4 8(50.0) 1(5) 0.003

Week-6 7(87.5) 3(15.8) 0.001

Week-8 1(100) 6(37.5) 0412

in patients with Dds < 20 D/cm? compared to those with Dds > 20 D/cm2 at the 2-week, 4-week, and 6-week follow-ups
(p <0.05). However, there was no significant difference at the 8-week follow-up (p=0.412) (Table 3). The median time to
clinical remission after receiving oral ivermectin treatment was significantly shorter in patients with Dds < 20 D/cm? (28
days) compared to those with Dds > 20 D/cm? (56 days) with p <0.001, as shown in Figure 2.

Discussion
Dermatologists often find demodicosis challenging to treat due to its high recurrence rate and the difficulty in normal-
izing the Dd even after clinical improvement.'""'*'®2* The ultimate goal of treating demodicosis is to cure clinical
symptoms and restore the Dd to a normal level to prevent recurrence.

Ivermectin is an antiparasitic medicine effective against a wide range of endoparasites and ectoparasites, including
Strongyloides stercoralis, Ancylostoma braziliense, Sarcoptes scabies, Demodex mites, and more. It blocks trans-synaptic
chemical transmission through glutamate-gated anion channels, resulting in parasite paralysis and death. Ivermectin is

Survival analysis using Kaplan-Meier curve

o
S -
- 1 =
|
|
-
e !
-
o |
BT
§ Med:an SUI'VI‘I4 time = 28 days vs. 56 days, p < 0.001 (Log-rpnk test)
sg |
co |
. |
o -
2 |
Q
o |
g |
o
|
|
|
e e !
=3

28
Treatment duration (days)
Number at risk

Dds > or = 20 D/cm2 20 20 19 0
Dds < 20 D/cm2 20 16 8 0
Dds>or=20D/cm2 @——=——=~ Dds < 20 D/em2

Figure 2 Comparison of median time to clinical remission by clinical improving at least grade 4 of the Quartile Grading Scale (QGS) and Demodex densities < 5 D/cm? after
ivermectin treatment.
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harmless to humans because its targets are only present in the central nervous system, which it cannot access due to the
blood-brain barrier.**2¢

Although ivermectin is commonly used to treat demodicosis, there are no studies regarding its effectiveness and
appropriate dosage regimen. Reported cases have been treated with two doses of ivermectin at a dosage of 200250 ng/
kg orally, given one week apart, similar to the treatment for scabies.'*'®? In some cases, the treatment plan involved
repeated doses given every one or two weeks, 2—5 times.”**’ This study aimed to evaluate the effectiveness of oral
ivermectin on clinical symptoms and Dds in patients with demodicosis.

We divided patients into two groups based on the severity of Demodex infestation using the Dd level detected by
SSSB to compare their response to ivermectin treatment. Based on our experience, patients with Dds >20 D/cm? often
exhibit more severe clinical symptoms and find > 5 mites in a single hair follicle from their SSSB. In contrast, patients
with Dds <20 D/em? typically have only 1-2 mites. However, this number may not be the standard number for other
centers. The SSSB result may vary depending on the technique used, the examination site, the type of glue, and how the
skin is cleaned before the examination.

The mean Dds was 14.3 (4.0) in those with Dds < 20 D/cm?, significantly lower than 42.9 (19.0) in patients with Dds
> 20 D/cm?. Most patients experienced erythematous patches with dry, scaly, and rough skin. The only two clinically
significant differences between the two groups were that patients with Dds < 20 D/cm? reported a burning sensation more
frequently, while those with Dds > 20 D/cm? exhibited rough skin symptoms more often.

We observed that a longer duration of treatment resulted in a more significant improvement in clinical symptoms and
a reduction in Dds during follow-up visits.

Concerning clinical improvement, some patients with Dds <20 D/cm” showed excellent improvement within two
weeks, while those with Dds >20 D/cm? required at least four weeks of treatment. At the end of the 8-week follow-up,
90% of the patients achieved excellent clinical improvement. 100% of patients with Dds < 20 D/cm? showed excellent
clinical improvement, while 80% of patients with Dds >20 D/cm* demonstrated the same.

These results were superior to those of the previous study in which patients received two doses of 200 pg/kg of oral
ivermectin one week apart. After a 4-week follow-up, 21.7% showed no clinical improvement, 33.3% had marked
improvement, and 45% achieved complete remission.'®

In terms of Dd normalization, 77.5% (31/40) of patients in our study achieved a normal level of < 5 D/cm?, compared
to only 55% (33/60) of patients who received only two doses of oral ivermectin from the previous study.'®

The mean Dds decreased in both patient groups after two weeks of treatment and continued to decrease throughout
the 8-week follow-up period. Patients with Dds < 20 D/cm?” reached a mean Dds of <5 D/cm? in 4 weeks, while those
with Dds > 20 D/cm? consistently remained >5 D/cm?.

These results are in line with the previous study, which discovered that all patients experienced a decrease in mean
Dds over the 4-week follow-up period after receiving two doses of 200 pg/kg of oral ivermectin. Among acne patients
with Dds < 20 D/cm?, the mean Dds dropped to < 5 D/cm? within six weeks after starting treatment. However, rosacea
patients with Dds > 20 D/cm? remained >5 D/cm?>."®

In our study, 75% of the patients achieved clinical remission. All patients with Dds < 20 D/cm? showed clinical
remission, while 50% of those with Dds > 20 D/cm? experienced the same. The median time to achieve remission was 28
days for Dds < 20 D/cm?” and 56 days for Dds > 20 D/cm?”. These indicated that patients with higher Dds require a longer
treatment period with oral ivermectin, and the time to achieve clinical remission is correlated with the initial Dd level.

This study is consistent with the treatment of demodicosis in dogs, showing that longer treatment leads to a greater
chance of remission. All 12 dogs given a daily oral dose of 0.6 mg/kg of ivermectin were completely cured and tested
negative for skin scrapings after a median treatment period of 10 weeks, ranging from 6 weeks to 5 months.'”

Ivermectin is effective against adult Demodex mites but not their eggs. Its half-life is only 36 hours,”® while the life
cycle of the mite is about 14—18 days from egg to larval stage and then to the adult stage. Therefore, a single dose of oral
ivermectin is not sufficient. Our findings support a previous study that suggested a treatment regimen for demodicosis
should last at least six weeks to cover two Demodex life cycles.”

Notably, at the end of the study, six cases still had Dds > 5 D/cm? despite showing excellent clinical improvement.
This may be due to subclinical demodicosis, which might require a longer treatment duration.*® Another possibility is
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that the elevated Dd level in these patients may be their normal (> 5 D/cm?). Research has established that the HLA-A2
and Cw2 phenotypes significantly influence the immune response and determine susceptibility to demodicosis.>" It is also
possible that this group of patients has underlying issues that require further investigation.

An eight-week follow-up is too short to assess ivermectin’s long-term effects and demodicosis’s potential recurrence.
Questions about whether individuals with abnormal Dds are at a higher risk of recurrence than those with normal levels
are beyond the scope of this study. We hope future research with a longer follow-up duration will explore these critical
issues further.

Conclusions

Oral ivermectin effectively improves clinical symptoms and normalizes Dds in patients with demodicosis. Patients with
higher Dds require a longer treatment period than those with lower Dds. The time taken to achieve clinical remission is
directly linked to the initial Dds level.
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