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Frequency of hypovitaminosis D in patients with uveitis presenting at a tertiary

care hospital in a low-middle-income country
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Abstract

Objective: To determine the frequency of hypovitaminosis D in patients with uveitis, and to analyse its association

with gender and interferon-gamma release assay status.

Method: The retrospective, cross-sectional study was conducted in September 2021 at the Aga Khan University
Hospital, Karachi, and comprised medical records and laboratory data of uveitis patients of either gender aged 18-75
years from January 2017 to September 2021. Vitamin D levels were analysed based on predefined criteria, and
subgroups were assessed for gender and interferon-gamma release assay status. Data was analysed using SPSS 25.

Results: Of the 120 patients assessed, 63(52.5%) were included; 32(50.8%) females and 31(49.2%) males with median
age 40 years (interquartile range: 31-49 years). The median vitamin D level was 14.8ng/ml (interquartile range: 8.2-
22.1ng/ml). Hypovitaminosis D was observed in 51(80.9%) patients, with 45(71.4%) deficient and 6(9.5%) insufficient.
Male gender and positive interferon-gamma release assay status had significant association with hypovitaminosis D

(p<0.05).

Conclusion: Significantly high frequency of hypovitaminosis D was noted in uveitis patients, particularly in males.
Keywords: Vitamin D, Vitamin D deficiency, Tuberculosis, Uveitis, Interferon-gamma release assay.
(JPMA 75:712; 2025) DOI: https://doi.org/10.47391/JPMA.11146

Introduction

Uveitis may be classified based on the anatomical location
within the eye, the clinical course (acute versus chronic) or
the causative factor (infectious versus non-infectious). In
the developing world, infectious uveitis accounts for 30-
50% of all cases of uveitis, whereas non-infectious uveitis
is common in developed countries.’2 The prevalence of
various types of uveitis exhibits significant geographical
variations, which may be attributed to genetic,
environmental, socioeconomic and nutritional factors.
Micronutrients play an important role in immune
modulation, and vitamin D’s role in immune modulation is
becoming increasingly clear. The vitamin D receptor (VDR)
is expressed on immune cells (antigen-presenting cells, B
cellsand T cells) which is thought to play an important role
in enhancing immunity.3 Research in experimental model
has shown that VDR agonists selectively inhibit type 1 T-
helper cell pathway, halting aberrant activity in
non-infectious autoimmune uveitis.4 Similarly, high rates of
non-infectious uveitis were associated with low vitamin D
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vitamin D combat systemic infections, such as
coronavirusdisease-2019 (COVID-19), and are known to
reduce the risk of influenza.6

In the human body, vitamin D exists in two forms: a
metabolised inactive 25-hydroxvitamin D (25[OH]D), which
is converted to its active form 1,25-dihydroxyvitamin D
(1,25[OH]2D) in kidneys. This mechanism is strictly
reqgulated by plasma parathyroid hormone levels and
serum calcium and phosphorus levels.6 Higher levels of
1,25(0OH)2D are found in ocular sarcoidosis, which has led
to an interest in the ratio between 1,25(0H)2D and
25(OH)D.7 Additionally, some studies have reported that
vitamin D induces anti-tuberculous activity in vitro in both
monocytes and macrophages.8 In one study, the odds ratio
(OR) of developing uveitis was 4% lower for every 1Tng/ml
increase in 25(0OH)D.° Interferon-gamma release assay
(IGRA) is a diagnostic test for tuberculosis (TB) and TB-
associated uveitis.10

The current study was planned to assess the frequency of
hypovitaminosis D in patients with uveitis presenting at a
tertiary care hospital, and its association with gender and
IGRA status.

Materials and Methods

The retrospective, cross-sectional study was conducted in
September 2021 at the Department of Ophthalmology,
Aga Khan University Hospital (AKUH), Karachi, and

Open Access



713

comprised medical records and laboratory data of uveitis
patients from January 2017 to September 2021. Data was
collected from the medical records after getting approval
from the institutional ethics review committee. The date of
the first presentation to the clinic with the diagnosis was
taken as the index date. The sample was raised using non-
probability, consecutive sampling technique after the
sample size was estimated using the World Health
Organisation (WHO) calculator, taking the prevalence of
hypovitaminosis D in uveitis as 33%, with 8.5% margin of
error and 95% confidence interval (Cl). Those included
were patients of either gender aged 18-75 years who had
any type of clinically diagnosed uveitis, like anterior,
intermediate, posterior, panuveitis, choroiditis or retinal
vasculitis. Patients with incomplete blood workup or those
who were taking vitamin D supplements, or medicines that
interfered with vitamin D metabolism, such as
bisphosphonates, cytostatics and statins, or those with
systemic diseases, such as, renal failure, gastric bypass and
parathyroid dysfunction which interfered with vitamin D
levels, were excluded. The patients were categorised based
on the anatomical classification of uveitis by the
International Uveitis Study Group (IUSG).""

The serum levels of vitamin D were divided into four
subgroups. Vitamin D deficient group had serum 25(0OH)D
level <20ng/ml, level 21-29ng/ml was taken as insufficient,
levels of 30ng/ml was taken as sufficient, and level of
150ng/ml was considered vitamin D intoxication.12
Hypovitaminosis D was defined as level <30ng/ml. Vitamin
D levels of all uveitis patients measured within eight weeks
of the index date were recorded. The primary outcome was
the frequency of hypovitaminosis D. Subgroup analysis was
done to evaluate hypovitaminosis D with gender, type of
uveitis, vitamin D levels, and IGRA status.

Data was stored in an Excel sheet and analysed using SPSS
25. Data was expressed as frequencies and percentages or
as median and interquartile range (IQR). Effect modifiers,
including age, gender and type of uveitis, were stratified,
and further subgroup analyses of vitamin D with gender
and IGRA status were done using Fischer exact test. P<0.05
was considered significant.

Results

Of the 120 patients assessed, 63(52.5%) were included;
32(50.8%) females and 31(49.2%) males with median age
40 years (IQR: 31-49 years). The median vitamin D level was
14.8ng/ml (IQR: 8.2-22.1ng/ml). Hypovitaminosis D was
observed in 51(80.9%) patients; with 45(71.4%) deficient
and 6(9.5%) insufficient. Hypovitaminosis D was found in
29(45.9%) of the males and 22(34.8%) of the females
(Figure 1). There were 12(19%) patients with normal
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Figure-1: Proportion of hypovitaminosis D in male and female patients.
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Figure-3: Median levels of vitamin D with respect to gender.
vitamin D level (Figure 2), while no case of vitamin D
intoxication was found.

The most common anatomical type observed was retinal
vasculitis 16(25.4%), followed by panuveitis 8(12.7%),
anterior uveitis 7(11.1%), posterior uveitis 7(11.1%), and
intermediate uveitis 3(4.8%), while 22(34.9%) cases
remained uncategorised (Table 1).

Regarding laterality, 26(41.3%) patients presented with
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Table-1: Patient characteristics.

Median Vitamin D Levels
(ng/ml)

All Patients
(n=63)

Demographic characteristics

Male (n; %)
Age in years (median, IQR)
Median levels of vitamin D (ng/ml)

31(49.2%)
40 (IQR: 31.0-49.0)
14.8 (IQR: 8.2-22.1)

Anatomical Classification: Patients [n (%)] Median Vitamin D Levels
(ng/ml)
Bilateral disease 26 (41.3) 12.1(IQR: 8.0-18.0)
Anterior uveitis 7(11.1) 29.7 (IQR: 10.2-37.7)
Intermediate uveitis 3(4.8) 7.54(IQR: 6.0-12.1)
Posterior uveitis 7(11.1) 12.6 (IQR: 10.5-18.4)
Panuveitis 8(12.7) 14.1(IQR: 11.4-19.3)
Retinal vasculitis 16(25.4) 13.37 (IQR: 8.5-19.1)
Uncategorized 22 (34) 17.6 (IQR: 8.2-23.6)

1QR: Interquartile range.

Table-2: Relationship of vitamin D levels with gender and IGRA status.
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population. Its role in uveitis with infectious aetiology is yet
to be determined. The current study, to our knowledge, is
the first to report 80.9% frequency of hypovitaminosis D in
a uveitis population, and the first to report subgroup
comparison of vitamin D levels with IGRA status.

Multiple studies have reported differing levels of vitamin D
amongst uveitis patients. In a retrospective study of non-
infectious uveitis patients conducted in the United States
with 558 patients, normal vitamin D levels had 21% lower
odds (protective effect) of having non-infectious uveitis
compared to those with vitamin D levels <20ng/ml.
However, the exact prevalence was not reported.5 Another
retrospective study in the US reported an OR of 2.53 for
patients with non-infectious anterior uveitis to have
hypovitaminosis D.9 In a prospective case-control study in

Australia, a prevalence of vitamin D deficiency in

74(54.1%) active uveitis patients and 77(23.4%) of

Variables Vitamin D Groups Total Medianlevel IQR  p-value . . . . .

HypovitaminosisD Normal ~ (n=63)  (ng/mi) inactive uveitis patients was reported, while the
community it was 594(28.6%). These were again all

Gender _infecti iti ith 75.7% classified
Male 20(60%  231%)  31(@92%) 114 82182 00r o o HOUS UVETHS, WIER /o.7% classined as
Female 22 (34.9%) 0059%) 32(507%) 1785  82-333 anterior uveitis, and 31% having an identifiable
Total Gender) ~ 51(80.9%)  12(19%)  63(100%) 148  82-22.1 systemic disease.' A study in Turkiye evaluated
IGRA vitamin D levels in acute anterior uveitis, and found
Negative 32(50.7%) 4(63%) 36(57.1%) 116 82208 0031* anextremely low mean level of 5.75ng/ml compared
Positive 19(30.1%) 8(12.6%) 27(428%) 177 82311 to the control group with a mean level of 12.96ng/ml
Total (IGRA) 51(80.9%) 12(19%) 63 (100%) 14.8 8.2-22.1 (p<0.05).15 However, no data on the prevalence of

*Fisher Exact test;IQR: Interquartile range, IGRA: Interferon-gamma release assay.

bilateral but asymmetric uveitis, and had a median vitamin
D level of 12.1ng/ml. Patients with unilateral uveitis
19(30.1%) had a higher median vitamin D level of
18.1ng/ml.

The frequency of hypovitaminosis D was significantly
higher in male patients (p=0.046). The median vitamin D
level in males was 11.7ng/ml (IQR: 8.2-18.2ng/ml), which
was significantly lower than the median level in females
17.85ng/ml (IQR: 8.2-33.3) (p=0.023) (Table 2, Figure 3).

IGRA status was positive in 27(42.8%) cases who had a
median vitamin D level of 17.7ng/ml (IQR: 8.2-31.1ng/ml),
which was significantly higher than the median level of
11.6ng/ml (IQR: 8.2-20.8ng/ml) in IGRA-negative
participants (p=0.031) (Table 2).

Discussion

The current study found a significantly high frequency of
hypovitaminosis D in the uveitis population. The role of
vitamin D has been studied in experimental models and
has shown inhibition of the T-helper 1 (Th1) pathway by
VDR agonists, leading to reduced autoimmune activity in
non-infectious autoimmune uveitis.13 Hence,
hypovitaminosis D is expected to be associated with a
greater autoimmune response in the non-infectious uveitis
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vitamin D in uveitis patients in South Asia could be
located.

The current finding of 80.9% prevalence of hypovitaminosis
D in uveitis patients with median level 14.8ng/ml was
comparable to the healthy population (84.3%) having a
median level of 18.8ng/ml.16 In neighbouring India, the
prevalence was reported to range 30-91.2% in the adult
population.’” Other studies conducted in the US reported
an overall prevalence of vitamin D deficiency 41.6% with
the highest prevalence amongst Blacks (82.1%).8 In
Europe, it was reported to be <20% in northern Europe, and
30-60% in the other parts.’®

Mycobacterium TB is unique in causing a primary ocular
infection, or an autoimmune reaction secondary to an
infectious aetiology. It is proposed that vitamin D enhances
superoxide production in TB infection20 and upregulates
VDR on macrophages that aid in enhancing innate immune
response by killing intracellular mycobacteria.2! In the
current study, the frequency of hypovitaminosis D in IGRA-
positive patients was 42.8%. In the regional context,
systemic TB is highly endemic in various parts of Pakistan,
with a reported prevalence of 348 per 100,000 population
per year?2 compared to high-income countries (HICs)
having <10 per 100,000 population.23 Hence, IGRA-positive
patients were significantly high in the current uveitis
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population, and the number is expected to be high in the
general population as well. A US study reported an overall
prevalence of 5% IGRA positivity; 15.9% in foreign-born
citizens, and 2.8% in US-born citizens.24 Interestingly, a
major proportion of the current patients had retinal
vasculitis (25.4%) and panuveitis (12.7%), both of which are
associated with TB uveitis.

Another significant finding of the current study was the
higher frequency of hypo-vitaminosis D in the male
population. Generally, in the South Asian culture, women
experience relatively restricted outdoor exposure, use a
headcover or veil when going outdoors which limits
exposure to sunlight, receive a poorer diet compared to
male members of the family, and have multiple
pregnancies. However, another population-based study of
vitamin D in healthy participants was conducted in a
central region of Pakistan that reported similar findings of
hypovitaminosis D in male and female participants (86.3%
of males vs 84% of females).25

Along with its strengths, the current study has its
limitations, including a high prevalence of vitamin D
deficiency in the sample population, which was in line with
a study of 4,380 patients showing that 53.3% of the
Pakistani population had deficient and 31.2% had
insufficient vitamin D levels.25 Another limitation was the
margin of error, which is 8.5%. Considering the
retrospective design of the study, there were no control
groups to make comparisons with. Despite the calculated
sample size of 118, only 63 of 120 screened patients met
the eligibility criteria. This limitation was due to the rarity
of uveitis cases with complete laboratory data in the
hospital records. Additionally, the limited sample size
suggests that the results should be interpreted as
preliminary data, warranting further investigation with
larger sample sizes. Furthermore, the high level of
hypovitaminosis D in the study participants may simply
reflect hypovitaminosis D in the general population of our
country. Another limitation is that the socioeconomic
status (SES) of the patients presenting at AKUH, a private-
sector hospital, is differ-ent from the general population
that mostly presents to government-funded public
hospitals.

All these limitations may have affected the generalizability
of the current findings. Prospective research with broader
population representation is warranted to validate the
findings.

Conclusion

Significantly high frequency of hypovitaminosis D among
uveitis patients was noted, emphasising its potential role
in immune modulation. The observed high frequency
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aligns with regional trends and warrants attention in the
context of uveitis. Subgroup analysis revealed a higher
frequency in males, coupled with the intriguing correlation
between vitamin D levels and IGRA positivity.
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