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Revolutionising Keratoconus
Management: Could Vitamin D
Supplementation Play a Key
Role in Stabilisation?

Sir,

Keratoconus is one of the most common asymmetric, bilateral
corneal disorders, characterised by progressive thinning and
cone-like steepening of the cornea. These alterations result in
irregular astigmatism and, ultimately, significant vision impair-
ment. Itis anintricate disorder that typically affects adolescents
andyoungadults, oftenrequiringinterventionasitprogresses.'

According to recent data, the global incidence of keratoconus is
approximately 1.38 per 1,000 individuals. Saudi Arabia has one
of the highest global prevalence rates, with 4,790 cases per
100,000 individuals.” A study conducted in Karachi reported that
8.04% of patients attending the cornea clinic were diagnosed
with keratoconus.’

Management of keratoconus varies with disease severity,
ranging from non-invasive conservative measures to invasive
surgicalinterventions. Inthe early stages, visual rehabilitation is
typically achieved with spectacles and rigid scleral contact
lenses. Corneal collagen cross-linking (CXL) remains the main-
stay to halt disease progression, ideally in early or progressive
cases, with success rates of up to 90%. Intracorneal ring
segments (ICRS) can help reshape the cornea in moderate
disease, whileadvancedstages mayrequirecornealtransplanta-
tion, such as deep anterior lamellar keratoplasty (DALK) or pene-
trating keratoplasty (PKP). Recent advances have introduced
emerging options, such as Bowman’s layer transplantation,
stromal regeneration, topography-guided treatments, artificial
intelligence-based early detection tools, and investigational
therapies, such asVitamin D supplementation.*

A2025 prospective study by Bartolomeo etal. explored the effects
of Vitamin D supplementation in adolescents with keratoconus
and found that 65% of patients showed disease stabilisation over
12 months, defined by less than a 1-dioptre change in maximal
keratometry (Kmax). Patients with Vitamin D insufficiency (<30
ng/mL) received oral cholecalciferol supplementation at a dose of
50,000 IU once weekly for the first three months, followed by a
maintenance regimen of 50,000 IU once monthly up to month six,
with follow-up extending to 12 months. Alongside stable visual
acuity and corneal thickness, the study reported favourable
biochemical changes, including reduced matrix metalloprotei-
nase (MMP)-9and increasedtissueinhibitorof metalloproteinases
(TIMP)-1 levels, reflecting modulation of local and systemic
inflammation. Thisis particularly significantgiven priorevidence
linking Vitamin D deficiency with heightened MMP activity and
corneal stromal degradation. Importantly, the investigators also
incorporated baseline and interval laboratory monitoring of
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serum Vitamin D and calcium, in addition to assessing visual
acuity, cornealthickness,and molecularmarkers, therebyunders-
coring the importance of a multimodal approach to both efficacy
and safety evaluation. Thus, while Kmax progression remains a
widely accepted primary endpoint, the inclusion of additional
parameters provides a more holistic assessment of treatment
response,as demonstrated in this study.’

Despite the promising outcomes, several questions remain unan-
swered. The study was limited by its small sample size, relatively
short duration, and focus on adolescents with early-stage kerato-
conus. Whiletheregimen of 50,000 IU weekly followed by monthly
appeared safe under monitored conditions, the optimal dosing
strategy, duration of therapy, long-term safety, and efficacy in
adults or patients with advanced keratoconus remain to be estab-
lished. In particular, prolonged supplementation carries the risk of
hypervitaminosis D, predisposing patients to hypercalcaemia,
nephrocalcinosis, renal impairment, vascular calcification, and
other systemic complications. Moreover, individual variability in
response, potentially influenced by genetic or metabolic factors,
has yet to be investigated. Future research should therefore
include large-scale, multicentre randomised controlled trials with
extended follow-up, exploration of potential synergy with estab-
lished treatments such as CXL, and identification of molecular
biomarkers predictive of response.

Nevertheless, the prospect of a safe, low-cost, and globally
accessible intervention, such as Vitamin D supplementation,
influencing the trajectory of a progressive corneal disease, may
represent a paradigm shift in the management of keratoconus. It
further underscores the importance of integrating systemic
health assessmentinto the management of ocular conditions and
opens new avenues forholistic, preventive, and widely accessible
ophthalmic care.

COMPETING INTEREST:
The authors declared no conflict of interest.

AUTHORS’ CONTRIBUTION:

ZJ: Conceived the study, designed the manuscript, and provided
key clinical perspectives.

NN: Critically revised the manuscript for intellectual and factual
accuracy.

SM: Conducted literature review, drafted the initial manuscript,
participated in editing, and approved the final draft.

All authors approved the final version of the manuscript to be
published.

REFERENCES

1. Bui AD, Truong A, Pasricha ND, Indaram M. Keratoconus
diagnosis and treatment: Recent advances and future
directions. Clin Ophthalmol 2023; 17:2705-18. doi: 10.
2147/0PTH.S392665.

2. AlSomali A, Almithn D, Alamer A, Al-Omair A, Aimuhaysin F,
Almulhim N. Awareness of keratoconus and its relationship
with eye rubbing among the population of the Eastern
province of Saudi Arabia. Cureus 2024; 16(1):e51627. doi:
10.7759/cureus.51627.

Journal of the College of Physicians and Surgeons Pakistan 2026, Vol. 36(03):427-428 427



LETTER TO THE EDITOR

3. Bhatti N, Fawad MU, Hussain M, Qidwai U, Hasan MU, Zainab Junaid, Neha Nadeem and Sawairah Mukhtiar

Rehman AU. Three years clinical audit of patients s . )
presenting in cornea clinic at a tertiary care. Pak J Ophthal- Department of Ophthalmology, Dow University Hospital, Ojha,
mol 2011; 27(4). doi: 10.36351/pjo.v27i4.464. Dow University of Health Sciences, Karachi, Pakistan

4. Alqudah N. Keratoconus: Imaging modalities and manage-
ment. Med Hypothesis Discov Innov Ophthalmol 2024;
13(1):44-54. doi: 10.51329/mehdiophthal1493.

Correspondence to: Dr. Sawairah Mukhtiar, Department of
Ophthalmology, Dow University Hospital, Ojha, Dow Univer-
sity of Health Sciences, Karachi, Pakistan

5. Bartolomeo N, Pederzolli M, Palombella S, Fonteyne P, E-mail: saveramemon.sm@gmail.com
Suanno G, Tilaro G, et al. The effects of Vitamin D on kerato- || e
conus progression. Am | Ophthalmol 2025; 276:235-51. doi: Received: June 02, 2025; Revised: August 20, 2025;
10.1016/j.aj0.2025.04.009. Accepted: August 21, 2025

DOI: https://doi.org/10.29271/jcpsp.2026.03.427

428 Journal of the College of Physicians and Surgeons Pakistan 2026, Vol. 36(03): 427-428



