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ABSTRACT

This integrative, holistic review critically evaluates the impact of high-dose vitamin D3, vitamin C, vitamin E, and
zinc supplementation on inflammatory cytokine levels, lesion severity, and symptom management in patients with
hidradenitis suppurativa (HS). By integrating data from recent clinical trials and observational studies, we explore
how these supplements influence key aspects of HS pathology. High-dose vitamin D3 has been shown to significantly
reduce levels of inflammatory cytokines and decrease lesion severity, suggesting its role in modulating immune
responses and improving disease outcomes. Similarly, the antioxidant properties of vitamins C and E are assessed for
their ability to reduce oxidative stress and inflammation, which may lead to improved symptom management and
reduced severity of HS lesions. Zinc supplementation, particularly in the form of zinc sulfate, is examined for its
effects on enhancing skin barrier function and decreasing the frequency of disease flares. Collectively, these
nutritional interventions may offer a multifaceted approach to HS management, highlighting the potential for
combining these supplements to optimize therapeutic outcomes. The findings underscore the need for further research
to determine the optimal dosing, duration, and interaction of these supplements with standard HS treatments to
establish comprehensive management protocols.
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INTRODUCTION including the axillary, inguinal, and perineal regions.?
The prevalence of HS is approximately 0.40%, and the

Hidradenitis suppurativa (HS) is a chronic inflammatory average age of diagnosis is around 21 years, with a

disorder characterized by the formation of nodules, cysts,
open comedones, and scarring.! The pathogenesis of HS
is rooted in the occlusion of the follicular portion of the
folliculopilosebaceous unit, with common lesion sites

general decline in prevalence observed as individuals
age.® In addition to its visible symptoms, HS lesions can
be painful and malodorous, contributing to significant
physical discomfort and a profound psychosocial impact,
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leading to diminished self-esteem and quality of life. Due
to the chronic and recurrent nature of HS, treatment
strategies are continuously evolving, with emerging
evidence suggesting that certain supplements may
improve disease outcomes.

The pathophysiology of HS is primarily attributed to its
classification as a follicular occlusive disease, where the
obstruction of the follicle with keratin can lead to rupture
and the formation of skin tunnels beneath the surface.
These tunnels can later emerge on the skin, perpetuating
chronic inflammation.?2 Dysregulation of the immune
system further contributes to the disease process,
particularly through the action of proinflammatory
cytokines such as TNF-a, which has been shown to be
elevated in both serum and lesional skin.* Additionally,
the IL-1B-1L-23/TH17/IL-17 signaling pathway is
believed to play a significant role in the pathogenesis of
HS, with these cytokines frequently observed in lesional
skin.* Current treatment modalities for HS focus on
preventing the development of new lesions, managing
symptoms, and improving the quality of life. However,
the varied presentations and progression of HS make
treatment challenging. For mild inflammatory lesions,
oral tetracyclines, often combined with antiandrogenic
drugs or metformin, are the first line of treatment.? For
more severe cases, oral clindamycin and rifampin are
commonly used, with TNF-o inhibitors such as
adalimumab considered when antibiotic therapy fails.?

Despite the availability of these treatments, the
mechanisms by which they exert their therapeutic effects
remain under investigation. Moreover, supplementary
approaches, such as zinc, Vitamin D3, Vitamin C, and
Vitamin E, may provide additional benefits in reducing
inflammation and managing symptoms, offering a more
holistic strategy for optimizing treatment efficacy. This
review aims to explore the efficacy of zinc, Vitamin D3,
Vitamin C, and Vitamin E supplementation in HS
management, with a focus on their anti-inflammatory and
immunomodulatory roles. Evidence suggests that these
supplements can positively impact patient outcomes, as
Vitamin D3 has been shown to enhance innate immunity
and reduce the number of skin nodules, while Vitamins C
and E exert anti-inflammatory effects, and zinc offers
both anti-inflammatory and antiandrogenic benefits.?
Beyond the individual benefits of these supplements, this
review also explores the potential for synergistic effects
when used in combination, aiming to contribute to the
development of novel therapeutic strategies that may
optimize outcomes for individuals with HS.

DISCUSSION
Impact on inflammatory cytokines
Mechanistic insights

Vitamin D3, a secosteroid hormone, has garnered
significant attention due to its role in modulating immune

responses, particularly in  chronic  inflammatory
conditions like hidradenitis suppurativa (HS). This
hormone influences immune activity by acting on T cells
and macrophages to suppress the production of pro-
inflammatory cytokines. Researchers such as Campione
et al. have discussed how Vitamin D3 can effectively
reduce concentrations of TNF-a, IL-1B, and IL-6—
cytokines that drive the chronic inflammation observed in
HS.5 Campione et al, also emphasize the significance of
elevated levels of TNF-a, IL-1p, IL-12/23, and IL-17,
which not only sustain inflammation but also impair
normal immune function, contributing to the formation
and persistence of HS lesions.® In addition to its effects
on pro-inflammatory mediators, Vitamin D3 enhances the
production of anti-inflammatory cytokines such as IL-10,
promoting a more balanced immune response.

The role of TNF-a in HS is particularly critical. Chu et al.
illustrate that TNF-a is a primary driver of inflammation
in HS, initiating a cascade of immune reactions that
exacerbate lesion development.® Through binding to
TNFR1 and TNFR2 receptors, TNF-o activates pathways
like NF-kB, further amplifying inflammatory signals and
worsening the skin inflammation that characterizes HS.®
Modulating these inflammatory pathways by reducing
TNF-a activity with Vitamin D3 supplementation creates
a less inflammatory environment, which is crucial in
preventing lesion formation and reducing disease
severity.

In addition to immunomodulatory effects, Vitamin D3
supports the function of epidermal cells, contributing to
the maintenance of the skin barrier, which is often
compromised in patients with HS. Vitamins C and E
complement this process by managing inflammation
through their well-known antioxidant properties.”
Reactive oxygen species (ROS), generated as part of the
immune response in HS, contribute to cellular and tissue
damage, further perpetuating the inflammatory cycle.

Both Vitamin C and Vitamin E serve as powerful
antioxidants, neutralizing these ROS and protecting cells
from oxidative stress. This reduction in oxidative damage
helps disrupt the cycle of inflammation, which plays a
significant role in exacerbating HS lesions. Additionally,
zinc is an essential supplement in HS management,
playing a multifaceted role in immune regulation. Zinc
influences the activity of immune cells, particularly
neutrophils and macrophages, which are involved in the
early stages of HS lesion development.® By inhibiting the
release of pro-inflammatory mediators, zinc reduces
inflammation and helps restore immune balance in the
skin. Together, these supplements target key components
of the inflammatory process, offering promising
adjunctive strategies for managing HS.

Potential clinical implications

Patients with inflammatory skin disorders who received
supplementation showed decreased levels of ROS and a
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corresponding decline in cytokine-driven inflammation.
Abdulhameed et al, demonstrated vitamin C’s ability to
scavenge ROS enhances cell survival and promote wound
healing by supporting collagen production and reducing
inflammatory mediators.®

This suggests that Vitamin C supplementation could play
a role in decreasing lesion severity in HS by addressing
the underlying oxidative stress and inflammation that
drive lesion formation. Zinc supplementation has also
been explored in both dermatological and systemic
inflammatory diseases, with findings highlighting its
ability to suppress the production of pro-inflammatory
cytokines. Weir et al, report that oral zinc
supplementation has been associated with partial
remission in over 60% of HS patients, improving the
severity of lesions and reducing the frequency of disease
flares.® This supports the use of zinc as a non-
pharmacologic approach to managing HS lesions,
especially in patients who are deficient in this mineral.®
Collectively, these studies underscore the potential for
these supplements to reduce inflammation in HS,
providing a foundation for their use as adjunct therapies
in managing the disease.

The reduction in cytokine levels achieved through
supplementation with Vitamin D3, vitamins C and E, and
zinc holds significant clinical implications for HS
patients. By lowering levels of TNF-a, IL-1p, and IL-6,
these supplements could help mitigate the chronic
inflammation that drives lesion formation and disease
progression in HS. The reduction in inflammation is
likely to result in fewer disease flares, a decrease in the
severity of lesions, and an overall improvement in patient
outcomes.

For patients with mild to moderate HS, supplementing
with these vitamins and minerals could offer a less
invasive alternative to systemic treatments, potentially
delaying the need for more aggressive interventions like
surgery or biologics. Molinelli et al, found that zinc,
when used as a maintenance therapy, significantly
extended disease-free survival and reduced the frequency
and duration of acute flares in patients with mild to
moderate HS.X These findings suggest that zinc could
serve as a valuable adjunct to existing treatments,
offering a less invasive and cost-effective option for long-
term management.

Furthermore, early intervention with these supplements
may prove to be a valuable strategy in preventing disease
progression. By addressing the inflammatory component
of HS early in its course, clinicians may be able to reduce
the development of severe lesions and scarring,
improving long-term outcomes. These supplements could
also enhance the efficacy of existing treatments, such as
antibiotics or biologics, by targeting different aspects of
the  disease.  Ultimately, the integration of
supplementation into HS management protocols could

offer a more comprehensive approach to controlling
inflammation and improving patient quality of life.

Effect on lesion severity

Oxidative stress is a key contributor to the pathogenesis
and persistence of HS lesions, creating a vicious cycle of
inflammation and tissue damage. Lackner et al, found
that Vitamin D deficiency correlates with a higher
severity of HS lesions, as measured by clinical severity
scores such as the sartorius score and international
hidradenitis suppurativa severity score system (IHS4).%
The inverse relationship between Vitamin D levels and
lesion severity suggests that correcting Vitamin D
deficiency could play a crucial role in reducing both the
number and size of HS lesions.! In one case study, a 31-
year-old African American female with severe Vitamin D
deficiency experienced a full resolution of skin lesions,
joint pain, and fatigue following high-dose Vitamin D
supplementation, further supporting the potential benefits
of correcting Vitamin D levels in inflammatory skin
conditions like HS.*2

The report emphasizes the need to recognize and treat
vitamin deficiencies as part of HS management, as
deficiency can exacerbate inflammatory conditions. In
HS, ROS are generated as part of the inflammatory
process, causing significant damage to skin cells and
contributing to the breakdown of tissue in affected areas.
The oxidative environment promotes a continuous
immune response, which leads to the exacerbation of
existing lesions and the formation of new ones.

By perpetuating inflammation, oxidative stress directly
influences the chronicity and severity of HS lesions,
making it a critical target for intervention. Another report
involving Recurrent Intraoral Herpes (RIH) found that
Vitamin D deficiency was associated with persistent
mucosal lesions, which healed completely after
supplementation, emphasizing the nutrient’s role in
modulating inflammation and reducing oxidative stress.*?
These cases highlight that Vitamin D supplementation
can be a crucial factor not just in managing HS but also in
other inflammatory diseases driven by oxidative stress.

Advanced wound management techniques, such as the
use of oxygen-enriched oil-based dressings, have been
shown to modulate oxidative stress by providing a moist
microenvironment and a prolonged release of ROS,
which encourages angiogenesis, cell proliferation, and
collagen synthesis in HS wounds.* These strategies align
with the role of zinc and vitamin D3 in reducing
inflammation and supporting skin barrier function, as
both supplements contribute to the modulation of
immune responses and enhancement of wound healing
processes. The addition of these supplements may help
strengthen the skin’s natural defense against further
damage and lesions. Additionally, a study on dental
implants in a vitamin D deficient patient demonstrated
that supplementation improved the healing process,
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suggesting a role for vitamin D in wound repair and
tissue recovery in HS lesions.> NPWT, in particular, has
been noted for its ability to decrease inflammatory
mediators and promote faster wound closure, further
reinforcing the importance of anti-inflammatory
interventions in HS management.!* By targeting both
inflammation and oxidative stress, supplementation may
address two major drivers of lesion formation, providing
a multifaceted approach to disease management. Shen et
al. also report that zinc plays a crucial role in modulating
the immune system by reducing reactive oxygen species
(ROS), matrix metalloproteinases (MMPs), and pro-
inflammatory cytokines such as IL-1p and TNF-a.®

This modulation of the inflammatory environment can
help reduce the number and severity of HS lesions.' In
this way, the synergistic effect of multiple supplements
could provide comprehensive benefits by addressing the
root causes of inflammation and tissue damage. By
supporting the skin's healing processes, the antioxidants
can potentially accelerate recovery from active lesions.
These vitamins help stabilize cellular membranes, protect
against DNA damage, and reduce the inflammatory
signals that drive lesion formation in HS.

The potential to prevent new lesion development, coupled
with faster recovery from active flares, makes
supplementation a promising addition to HS management
protocols. Additional evidence from a clinical trial on
diabetic foot ulcers (DFU) demonstrated that Vitamin D
supplementation significantly improved wound healing,
reducing ulcer depth and inflammatory markers such as
C-reactive protein and ESR, reinforcing Vitamin D’s role
in modulating oxidative stress in chronic wounds.*” The
demonstrated wound healing further supports the idea
that Vitamin D’s role in managing chronic inflammation
extends beyond HS, showing its broader impact on
healing persistent wounds.

Integration into HS management For patients who are
already receiving systemic therapies, such as antibiotics
or biologics, supplements like vitamin D3, vitamins C
and E, and zinc may provide additional benefits by
addressing inflammation and oxidative stress at a
different level. Siregar et al, emphasize the role of
vitamin D in the wound-healing process by enhancing the
proliferation and differentiation of keratinocytes,
modulating  immune  responses, and  reducing
inflammation.8

These effects are particularly beneficial for HS patients,
where wound healing is often delayed, and lesions persist
due to chronic inflammation. The non-invasive nature of
supplementation makes it an attractive option for patients
who are hesitant to pursue more aggressive treatments,
such as surgery or laser therapy.® Moreover, the timing
of supplementation is crucial, with some evidence
suggesting that early intervention may prevent the
escalation of lesion severity. One study also showed that
vitamin D supplementation led to decreased oxidative

stress and enhanced fibroblast activity, further supporting
its role in tissue regeneration and wound healing.*®
Hewlings et al, work involving chronic wounds reported
a significant correlation between low Vitamin D levels
and delayed healing, suggesting that Vitamin D
supplementation can improve outcomes in hard-to-heal
lesions.?® These findings highlight the importance of
early intervention in managing inflammatory skin
conditions to prevent lesion progression.

Practical considerations for integrating supplementation
into HS management include determining the appropriate
dosing, timing, and monitoring of potential interactions
with other therapies. High-dose supplementation should
be tailored to individual patients, taking into account
factors such as baseline nutrient levels, disease severity,
and overall health. Clinicians must also be mindful of the
potential risks associated with high-dose
supplementation, such as hypercalcemia with vitamin D3
or gastrointestinal issues with zinc.

Despite these considerations, the potential for
supplements to reduce lesion severity and improve
patient quality of life makes them a valuable adjunct to
traditional HS therapies. In fact, long-term studies on
vitamin D’s antioxidant and anti-inflammatory properties
have demonstrated its benefits in reducing systemic
inflammation and oxidative stress, which are key drivers
in chronic inflammatory diseases like HS.?* By
integrating supplements into a comprehensive treatment
plan, patients may experience better overall outcomes,
including reduced lesion formation and faster recovery
times.

Symptom management and quality of life
Patient-reported outcomes

Patients with hidradenitis suppurativa endure a
debilitating physical and psychological burden due to
symptoms such as pain, odor, drainage, and pruritus. The
severity of the disease, location of lesions, and frequency
of flares further exacerbate the negative impact on quality
of life. A direct relationship between the severity of
symptoms and quality-of-life measures, particularly in
relation to outcomes such as anxiety, depression, sleep
disturbances, sexual dysfunction, work productivity, and
leisure activities has been appreciated amongst
researchers.?22

Follicular occlusion in HS lesions causes painful, pruritic
lesions that often suppurate and release odorous drainage
across multiple body sites, including the axillae,
inframammary folds, and inguinal and perianal regions.?
Pain is the most frequently reported symptom, affecting
over 95% of patients, often with greater severity than in
many other dermatologic conditions.??> On average, pain
scores on the NRS scale (0-10) range from 3.6 (SD 3.2)
to 7.7 (SD 2.1), indicating moderate to severe pain
levels.Z? Odor, while less studied, has shown patient-
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reported scores on the NRS scale ranging from 3.28 (SD
3.58) to 5.6 (SD 3.38), representing mild to moderate
levels of discomfort.?? The hidradenitis suppurativa odor
and drainage scale (HODS), a novel tool for measuring
drainage severity, shows promising clinical utility but
remains in its early stages of development.?* Nonetheless,
HODS scores correlate with other validated quality-of-
life measures, including the dermatology life quality
index (DLQI).%* Itching, reported by 62.1% to 77.5% of
HS patients, typically presents with mild to moderate
scores on the NRS scale, ranging from 4.5 (SD 3.5) to 5.4
(SD 2.5).%° Together, these common symptoms impose a
considerable physical burden, which in turn significantly
affects quality of life.

Each of these symptoms has been shown to negatively
impact quality of life, most often measured by the DLQI,
with higher NRS and HODS scores correlating with
higher DLQI scores.?3?4% Pain and pruritus have been
identified as significant contributors to  sleep
disturbances, while pain and malodor negatively affect
sexual functioning, with greater sexual dysfunction
reported among females. In contrast, pruritus and
suppuration do not demonstrate a direct correlation with
sexual dysfunction.??

Overall, DLQI scores in HS patients indicate a moderate
to very large impact on health-related quality of life.232426
A meta-analysis by Kimball et al, reviewed 33 studies
and found that 32 of them reported baseline DLQI scores
greater than 10, with a range from 8.4 (SD 7.5) to 16.9
(no SD reported).?® Similarly, Montero-Vilchez et al,
found a mean DLQI of 10.7 (SD 2.16) across 17 studies.
Measures of sexual dysfunction also highlight the
significant impact of HS on patients’ sexual lives, with a
mean DLQI score of 12.5 (SD 7.5).22 Furthermore, over
90% of single patients and 76% of those in relationships
report moderate to extremely large adverse effects of HS
on their quality of life.?’

The psychological burden of HS is substantial, with
patients frequently reporting a negative impact on mental
health. Various patient-reported outcome (PRO)
measures illustrate the relationship between HS and
increased levels of anxiety, depression, and overall
psychological distress.?® In particular, patients with HS
face profound physical and psychological challenges that
significantly affect their quality of life.?® Reducing
inflammation and supporting overall skin health through
vitamin and mineral supplementation presents a
promising avenue for symptom relief. By addressing the
underlying causes of symptomatology, supplementation
may lead to improved health-related quality of life for
patients with HS.

Evidence from patient surveys, case reports, and clinical
trials

Zinc may alleviate symptoms in hidradenitis suppurativa
(HS) through its role in immune modulation. Zinc

deficiency is linked to increased reactive oxygen species
(ROS), which contribute to oxidative stress,
inflammation, and elevated levels of matrix
metalloproteinases (MMPs).1 Zinc also regulates several
inflammatory cytokines, including IL-1 beta, TNF-alpha,
and IL-6, all of which play critical roles in the
inflammatory pathways of HS.1%6 Furthermore, zinc
supplementation may decrease inflammation by
inhibiting neutrophil chemotaxis, reducing the Thl7
response, and recruiting regulatory T cells to suppress
immune activation.'® These mechanisms suggest that zinc
supplementation could help alleviate HS symptoms by
addressing immune dysregulation and inflammation.
Poveda et al, evaluated 122 patients with HS and 122
controls, and found that zinc deficiency was more
prevalent among HS patients.?® Zinc deficiency was
associated with higher Hurley stage (stage Il vs. stage
Il), increased DLQI scores, and a greater number of
affected sites.?® However, existing studies on zinc
supplementation have focused primarily on patients with
mild to moderate HS, which should be noted for future
research.

Brocard et al, was among the first to investigate zinc
supplementation in HS, treating 22 patients with mild to
moderate HS (Hurley grade I-I11) with 90 mg of zinc
gluconate daily.?® Their findings reported a complete
clinical response in 8 patients and a partial response in
14, laying the foundation for further exploration of zinc’s
role in HS management.?® Additionally, Molinelli et al.
evaluated 92 patients with Hurley grade I-I1 HS, all of
whom had previously been treated with tetracyclines for
12 weeks and showed clinical and ultrasonographic
improvement.!® Patients were divided into two groups
group 1 (47 patients) received 90 mg of zinc gluconate
and 30 mg of nicotinamide daily for 90 days, while group
2 (45 patients) received no treatment.

At both 12 and 24 weeks, the treated group demonstrated
a significant reduction in the number and mean duration
of acute flares compared to the control group.l® Patients
in the treated group reported improvements in visual
analogue scale (VAS), dermatology life quality index
(DLQI), and International HS severity score system
(IHS4) scores.

Pain VAS scores in the treated group decreased from 2.3
(SD 2.3) at baseline to 2.0 (SD 2.1) at 12 weeks, with a
slight rise to 2.4 (SD 1.9) at 24 weeks. DLQI scores
showed a similar trend, dropping from 6.2 (SD 7.6) at
baseline to 2.9 (SD 5.4) at 12 weeks, and slightly rising to
3.5 (SD 5.0) at 24 weeks. In contrast, the control group’s
DLQI scores increased over time, indicating worsening
quality of life.® The consistent improvements observed
in these studies, particularly in patient-reported outcomes
like pain, quality of life, and lesion severity, underscore
the potential of zinc supplementation as a valuable and
non-invasive adjunct in the management of hidradenitis
suppurativa, warranting further research to solidify its
role in broader clinical practice.
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Hessam et al, found that 66 patients with Hurley stage I-
Il HS treated with 90 mg/day of zinc gluconate showed
significant improvements in modified HS scores and
DLQI, with reductions in nodules, flare-ups, and
erythema.®® While these findings are promising, it is
important to note that the evaluations were limited to
patients with mild to moderate HS, specifically Hurley
stage | and Il. Therefore, it remains unclear whether
individuals with more advanced disease would
experience similar benefits from zinc supplementation.
Additionally, the studies did not thoroughly address
patient-reported experiences of symptoms, limiting our
understanding of how zinc supplementation may alleviate
specific manifestations of the condition.

Vitamin D deficiency affects the cutaneous immune
response by reducing the production of antimicrobial
peptides (AMPs), leading to microbial buildup on the
skin. Additionally, vitamin D induces cutaneous
immunosuppression by down-regulating T-helper cells in
the skin and up-regulating T helper cells in draining
lymph nodes.'® These mechanisms collectively contribute
to hypovitaminosis D, which can result in increased
cutaneous  inflammation and  immunosuppression.
Substantial evidence demonstrates a link between vitamin
D deficiency and HS 81631

Moreover, lower vitamin D levels have been inversely
associated with the number of affected sites, international
hidradenitis suppurativa severity score system (IHS4)
scores, and Hurley stage in HS patients.®> Despite this
association, few studies have examined the therapeutic
potential of Vitamin D supplementation in HS. In a pilot
study by Guilet et al, 14 patients received vitamin D
supplementation tailored to their baseline levels, with
follow-up evaluations at 3 and 6 months. At the 6-month
mark, flare-up frequency decreased by at least 20%, and
79% of patients reported fewer nodules.®® Although this
initial report is promising, further research is needed to
fully explore the benefits of vitamin D supplementation
as a therapeutic intervention for hidradenitis suppurativa.

Nutritional status plays a critical role in many functions
essential to skin health. Certain vitamins, including
vitamins C and E, act as antioxidants, protecting the skin
from UV damage.®* Vitamin C, in particular, promotes
collagen formation, scavenges free radicals, neutralizes
UV radiation-induced oxidative stress, decreases melanin
synthesis, modulates Kkeratinocyte differentiation, and
enhances the proliferation and migration of dermal
fibroblasts, key factors in wound healing and epigenetic
regulation.® Given the wide-ranging positive effects of
vitamin C on skin health, it should be considered a
potential adjunctive treatment for symptom relief in
hidradenitis suppurativa. Vitamin C has already been
used as an adjuvant therapy in dermatologic conditions
such as acne, allergic contact dermatitis, psoriasis, and
progressive purpura.®® Vitamin E is strongly associated
with skin health and has long been used in dermatology.
As a free radical scavenger, vitamin E protects the skin

from oxidative damage caused by UV radiation and may
possess anticancer properties.® It has been used in the
treatment of various dermatologic conditions, including
yellow nail syndrome, dapsone-induced hemolysis and
headache, sub corneal pustular dermatosis, and cutaneous
amyloidosis. Anecdotal reports suggest beneficial effects
in a wide range of other skin conditions. Low levels of
vitamin E, along with selenium, have been linked to skin
and hair disorders.¥’

Evidence demonstrates an inverse association between
serum vitamin E levels and several chronic inflammatory
skin conditions, including psoriasis, vitiligo, atopic
dermatitis, and acne, with significantly lower Vitamin E
levels observed in affected patients compared to
controls.® These findings suggest the potential for
vitamin E deficiency in hidradenitis suppurativa (HS), a
chronic inflammatory skin condition, and underscore the
need to investigate vitamin E levels and the potential
benefits of supplementation in HS patients.
Unfortunately, no studies to date have explored the
effects of Vitamin E supplementation on symptomatology
or disease severity in individuals with HS.

Future research

While existing literature supports the beneficial roles of
Vitamins C, E, and D, as well as zinc, in promoting skin
health, a notable gap remains in studies examining the
overall outcomes of Vitamins C and E supplementation.
There is also a lack of reports analyzing patient-reported
symptoms or quality-of-life metrics in response to
vitamin D or zinc supplementation. This underscores the
need for further research to explore the potential
advantages of these vitamins and minerals. Given the
significant impact of HS on quality of life, future
investigations should integrate these supplements with
lifestyle modifications to optimize symptom relief and
enhance overall wellness outcomes. Supplementation
strategies should also be tailored to individual needs,
considering factors such as disease severity, lesion
location, and specific symptoms.

Patient responses to vitamin and mineral supplementation
exhibit significant heterogeneity, which poses a challenge
in determining their universal efficacy for HS. Variables
such as genetic background, baseline nutrient levels, and
adherence to supplementation protocols can affect patient
responses. Ammar et al, highlighted the role of gene
polymorphisms in the variable response to vitamin D
supplementation in healthy adults.®® This finding further
emphasizes the need for a personalized approach to
supplementation in HS patients. Therefore, it is essential
to closely monitor patient responses and adjust treatments
based on individual factors.

In addition to variability in supplement responses, safety
and appropriate dosing are critical considerations to avoid
toxicity risks. Hypercalcemia, a dangerous side effect of
vitamin D toxicity, can lead to acute renal failure and
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necessitate hemodialysis.*® Zinc toxicity can cause acute
symptoms such as headache, nausea, vomiting, diarrhea,
and abdominal discomfort, and may lead to metabolic
disturbances and serious neurological issues. Chronic
zinc toxicity can result in decreased high-density
lipoprotein levels, increased low-density lipoprotein
levels, and impaired immunity.** Although vitamin C
toxicity is rare, it can cause serious cardiac arrhythmias in
patients with iron overload and result in false-negative
stool guaiac tests.*? Vitamin C supplementation is also
contraindicated in patients with certain blood disorders or
a history of nephrolithiasis.*? These potential toxicities
must be considered when recommending high-dose
supplementation for HS patients.

Current research on supplementation in HS patients lacks
long-term analyses of the safety and efficacy of high-dose
vitamin supplementation, making it difficult to provide
concrete treatment guidelines. There is also a need for
population-specific studies that examine the effects of
high-dose supplementation in HS patients across diverse
backgrounds, age groups, genders, and ethnicities to
better understand the generalizability of the findings.
Additionally, it is essential to investigate the specific
biochemical mechanisms by which these supplements
exert their effects on HS.

Future supplementation research in HS should focus on
establishing guidelines for safe dosing, duration of use,
and monitoring strategies to minimize toxicity risks.
Large randomized controlled trials are needed to confirm
the efficacy and safety of these supplements for HS
patients, with the ultimate goal of improving their quality
of life. Another area for future research is the evaluation
of supplementation in combination with existing HS
therapies, such as biologics and lifestyle interventions.
Finally, a multifactorial approach to HS treatment that is
tailored to individual patient needs is crucial. Therefore,
research into personalized supplementation strategies will
be key to optimizing outcomes in HS management.

CONCLUSION

This review underscores the potential benefits of high-
dose vitamin D3, vitamin C, vitamin E, and zinc
supplementation in  modulating the inflammatory
processes, reducing lesion severity, and improving
symptom management in patients with HS. These key
findings align with existing research on the
immunomodulatory and antioxidant roles of these
micronutrients, suggesting they may help mitigate the
chronic inflammatory state characteristic of HS. The
supplements not only aid in decreasing systemic
inflammation but may also enhance wound healing,
improve skin integrity, and reduce oxidative stress,
potentially leading to fewer flare-ups and better long-
term disease control. When used alongside conventional
therapies such as antibiotics, biologics, and surgical
interventions, these supplements could offer a more
holistic and synergistic approach to managing HS,

targeting both systemic and local disease mechanisms.
From a clinical standpoint, integrating these
micronutrients into routine treatment protocols may
provide a cost-effective and accessible adjunct therapy,
particularly for patients seeking additional non-invasive
options for symptom control. Patient-specific factors such
as nutritional status, baseline inflammation levels, and
possible interactions with other medications should be
considered when recommending supplementation.

Moreover, careful monitoring of serum levels, especially
for fat-soluble vitamins like vitamin D and E, and
tailoring supplementation regimens, accordingly, could
further optimize therapeutic outcomes. While promising,
further large-scale clinical trials are necessary to establish
definitive dosing guidelines, safety profiles, and long-
term efficacy, however these findings provide a strong
foundation for considering dietary supplementation as a
complementary strategy in HS management.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1. Marks JG. Lookingbill and marks’ principles of
dermatology (sixth edition). Elsevier Masson. 2019.

2. Ingram JR. Hidradenitis suppurativa: Pathogenesis,
clinical features, and diagnosis. 2023. Available at:
https://www.uptodate.com/contents. Accessed on 12
November 2024.

3. Jafri A. Prevalence of hidradenitis suppurativa.
JAMA Dermatol. https://jamanetwork.com/journals.
Accessed on 23 November 2024.

4. Prens E, Deckers I. Pathophysiology of hidradenitis
suppurativa: an update. J American Acad of
Dermatol. 2015;73(5):8-11.

5. Campione E, Lanna C, Diluvio L, Cannizzaro MV,
Grelli S, Galluzzo M, et al. Skin immunity and its
dysregulation in atopic dermatitis, hidradenitis
suppurativa  and vitiligo. Cell Cycle.
2020;19(3):257-67.

6. Chu YL, Yu S. Hidradenitis suppurativa: an
understanding of genetic factors and treatment.
Biomedicines. 2024;12(2):338.

7. Traber MG, Stevens JF. Vitamins C and E:
beneficial effects from a mechanistic perspective.
Free radical biology and medicine.
2011;51(5):1000-13.

8.  Weir SA, Roman B, Jiminez V, Burns M, Sanyi A,
Elewski B, Mayo T. Hidradenitis Suppurativa and
Five Key vitamins and minerals. Skin Appendage
Disorders. 2023;9(3):153-9.

9. Abdulhameed EA, Rani KA, AlGhalban FM, Abou
Neel EA, Khalifa N, Khalil KA, et al. Managing
oxidative stress using vitamin C to improve
biocompatibility of polycaprolactone for bone
regeneration in vitro. ACS omega.
2024;9(29):31776-88.

International Journal of Research in Dermatology | March-April 2025 | Vol 11 | Issue 2 Page 205



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Herrick G et al. Int J Res Dermatol. 2025 Mar;11(2):199-207

Molinelli E, Brisigotti V, Campanati A, Sapigni C,
Giacchetti A, Cota C, Offidani A. Efficacy of oral
zinc and nicotinamide as maintenance therapy for
mild/moderate hidradenitis suppurativa: a controlled
retrospective clinical study. J American Acad
Dermatol. 2020;83(2):665-7.

Lackner L, Zyriax BC, Stephan B. To what extent
does vitamin d and its serum levels influence the
severity of hidradenitis suppurativa: a literature
review. Acta dermato-venereologica.
2024;104:40321.

King S, Benghuzzi H, Moore LR, Tardy F. 25-
Hydroxyvitamin D Deficiency, the Neglected
Culprit: A Case Report. American Soc Clin Lab Sci.
2018;31(3):164-9.

Heldayani I, Hidayat W. Vitamin D deficiency as a
risk factor of recalcitrant recurrent intraoral herpes
(RIH). Dentino: Jurnal Kedokteran  Gigi.
2023;8(2):193-8.

Michelucci A, Janowska A, Granieri G, Margiotta
FM, Morganti R, Romanelli M. Advanced wound
management approaches in Hidradenitis
Suppurativa postsurgical lesions. Health Sci Rep.
2023;6(10):1582.

Bryce G, MacBeth N. Vitamin D deficiency as a
suspected causative factor in the failure of an
immediately placed dental implant: a case report. J
Royal Naval Med Ser. 2014;100(3):328-32.

Shen AS, Johnson JS, Kerns ML. Dietary factors
and hidradenitis suppurativa. Dermatol and
Therapy. 2023;13(12):3007-17.

Razzaghi R, Pourbagheri H, Momen-Heravi M,
Bahmani F, Shadi J, Soleimani Z, et al. The effects
of vitamin D supplementation on wound healing and
metabolic status in patients with diabetic foot ulcer:
a randomized, double-blind, placebo-controlled
trial. J Diab Comp. 2017;31(4):766-72.

Siregar FD, Hidayat W. The role of vitamin D on
the wound healing process: a case series. Int Med
Case Reports J. 2023;31:227-32.

Ding J, Kwan P, Ma Z, lwashina T, Wang J,
Shankowsky HA, Tredget EE. Synergistic effect of
vitamin D and low concentration of transforming
growth factor beta 1, a potential role in dermal
wound healing. Burns. 2016;42(6):1277-86.

Smith K, Hewlings S. Correlation between vitamin
D levels and hard-to-heal wounds: A systematic
review. J Wound Care. 2020;29(7):24-30.
Wimalawansa SJ. Vitamin D deficiency: effects on
oxidative stress, epigenetics, gene regulation, and
aging. Biology. 2019;8(2):30.

Montero-Vilchez T, Diaz-Calvillo P, Rodriguez-
Pozo JA, Cuenca-Barrales C, Martinez-Lopez A,
Arias-Santiago S, et al. The burden of hidradenitis
suppurativa signs and symptoms in quality of life:
systematic review and meta-analysis. Int J of
Environ Res and Public Health. 2021;18(13):6709.
Kimball AB, Kirby J, Ingram JR, Tran T, Pansar I,
Ciaravino V, et al. Burden of hidradenitis
suppurativa: a systematic literature review of patient

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

reported  outcomes. Dermatol and  Ther.
2024;14(1):83-98.

Alavi A, Anand N, Yamanaka-Takaichi M, Piguet
V, Simmers J, Machado M, et al. Evaluating the
hidradenitis odor and drainage scale (HODS): A
new validated potential instrument to assess odor
and drainage in hidradenitis suppurativa—A cross-
sectional study. JAAD Int. 2023;10:75-6.

Agarwal P, Lunge SB, Shetty NS, Karagaiah P,
Daveluy S, Ortega-Loayza AG, et al. Itch in
hidradenitis suppurativa/acne inversa: a systematic
review. J Clin Med. 2022;11(13):3813.
Molina-Leyva A, Cuenca-Barrales C. Pruritus and
malodour in patients with hidradenitis suppurativa:
impact on quality of life and clinical features
associated with symptom severity. Dermatol.
2020;236(1):59-65.

Cuenca-Barrales C, Montero-Vilchez T, Krajewski
PK, Szepietowski JC, Matusiak L, Arias-Santiago S,
et al. Sexual dysfunction and quality of life in
patients with hidradenitis suppurativa and their
partners. Int J Env Res and Public Health.
2022;20(1):389.

Poveda I, Vilarrasa E, Martorell A, Garcia-Martinez
FJ, Segura JM, Hispén P, et al. Serum zinc levels in
hidradenitis suppurativa: A case—control study.
American J Clin Dermatol. 2018;19:771-7.

Brocard A, Knol AC, Khammari A, Dréno B.
Hidradenitis Suppurativa and Zinc: A New
Therapeutic ApproachA Pilot Study. Dermatol.
2007;214(4):325-7.

Hessam S, Sand M, Meier NM, Gambichler T,
Scholl L, Bechara FG. Combination of oral zinc
gluconate and topical triclosan: an anti-
inflammatory  treatment modality for initial
hidradenitis suppurativa. J of Dermatol Sci.
2016;84(2):197-202.

Seetan K, Eldos B, Saraireh M, Omari R, Rubbai Y,
Jayyusi A, et al. Prevalence of low vitamin D levels
in patients with Hidradenitis suppurativa in Jordan:
A comparative cross-sectional study. PLoS One.
2022;17(3):265672.

Sanchez-Diaz M, Salvador-Rodriguez L, Montero-
Vilchez T, Martinez-Lopez A, Arias-Santiago S,
Molina-Leyva A. Cumulative inflammation and
HbAlc levels correlate with increased intima-media
thickness in patients with severe hidradenitis
suppurativa. J of Clin Med. 2021;10(22):5222.
Guillet A, Brocard A, Bach Ngohou K, Graveline N,
Leloup AG, Ali D, et al. Verneuil's disease, innate
immunity and vitamin D: a pilot study. J European
Acad of Dermatol Ven. 2015 Jul;29(7):1347-53.
Pullar JM, Carr AC, Vissers M. The roles of vitamin
C in skin health. Nutrients. 2017;9(8):866.

Wang K, Jiang H, Li W, Qiang M, Dong T, Li H.
Role of vitamin C in skin diseases. Frontiers in
physiology. 2018;9:378515.

Keen MA, Hassan I. Vitamin E in dermatology.
Indian Dermatol J. 2016;7(4):311-5.

International Journal of Research in Dermatology | March-April 2025 | Vol 11 | Issue 2  Page 206



37.

38.

39.

40.

Herrick G et al. Int J Res Dermatol. 2025 Mar;11(2):199-207

Pincemail J, Meziane S. On the potential role of the
antioxidant couple vitamin E/selenium taken by the
oral route in skin and hair health. Antioxidants.
2022;11(11):2270.

Liu X, Yang G, Luo M, Lan Q, Shi X, Deng H, et
al. Serum vitamin E levels and chronic
inflammatory skin diseases: A systematic review
and meta-analysis. PL0S One. 2021;16(12):261259.
Ammar M, Heni S, Tira MS, Khalij Y, Hamdouni
H, Amor D, et al. Variability in response to vitamin
D supplementation according to vitamin D
metabolism related gene polymorphisms in healthy
adults. Euro J Clin Nutr. 2023;77(2):189-94.

Asif A, Faroog N. Vitamin D Toxicity. In
StatPearls. StatPearls Publishing. 2024.

41

42.

. Schoofs H, Schmit J, Rink L. Zinc toxicity:
understanding the limits. Molecules.
2024;29(13):3130.

Abdullah M, Jamil RT, Attia FN. Vitamin C
(ascorbic acid). StatPearls Publishing. 2023.

Cite this article as: Herrick G, Kakarla S, Frasier
K, Mukarram M, Rodriguez E, Dragovic M, et al.
Evaluating the impact of high-dose vitamin D3,
vitamin C, vitamin E, and zinc supplementation on
inflammatory cytokines, lesion severity, and
symptom management in hidradenitis suppurativa.
Int J Res Dermatol 2025;11:199-207.

International Journal of Research in Dermatology | March-April 2025 | Vol 11 | Issue 2 Page 207



