
Abstract. Background/Aim: Hidradenitis suppurativa (HS)
is linked to immune dysregulation and systemic
inflammation. While previous studies indicate a higher
prevalence of ocular manifestations in HS, the specific risk
of keratopathy and keratitis remains unclear. The primary
aim of this study was to assess the risk of keratitis and
keratopathy in individuals with HS. Patients and Methods:
In this retrospective cohort study conducted with data from
the TriNetX database, 53,716 patients with HS were matched
to an equivalent number of non-HS controls using propensity
score matching. The study covered the period from January
1st, 2005, to December 31st, 2017. Hazard ratios and their
respective 95% confidence intervals (CIs), were computed to
evaluate the occurrences of keratitis and keratopathy over a
5-year duration in patients with HS, compared to non-HS

controls. Results: HS was associated with a 1.52 times
higher risk of keratitis over a 5-year period (95%CI=1.24-
1.86) and a 1.47 times higher risk of keratopathy
(95%CI=1.18-1.84). These risks remained consistent in
sensitivity analyses. The elevated risk of keratitis was
observed across both sexes. However, the risk of keratopathy
was significantly higher in women with HS (HR=1.61,
95%CI=1.24-2.10) and individuals aged 18-64 years
(HR=1.32, 95%CI=1.04-1.68). Conclusion: HS was linked
to an elevated risk of both keratitis and keratopathy over a
5-year period. Ophthalmologic manifestations are
recommended to be considered in HS standard care.

Hidradenitis suppurativa (HS) is a persistent debilitating
inflammatory cutaneous condition marked by painful
inflamed nodules, abscesses, and pus- discharging tunnels
known as sinus tracts and fistulas on intertriginous skin like
the axillae, inguinal, and gluteal areas (1, 2). Follicular
hyperkeratosis leading to rupture of follicles and
inflammation of apocrine glands is believed to contribute to
the pathogenesis of HS, resulting in this follicular occlusive
disease (1). Pain and discharge from lesions significantly
reduce quality of life in patients with HS (1, 3). Smoking and
obesity have been importantly identified as risk factors
associated with HS (1, 4).

Immune system dysregulation in HS produces elevated
levels of pro-inflammatory cytokines like anti-tumor necrosis
factor (TNF)-alpha, Interleukin (IL)-1β, and IL-17 (5-11).
These pro-inflammatory factors can trigger systemic
inflammation and comorbid conditions including inflammatory

1375

in vivo 38: 1375-1383 (2024)
doi:10.21873/invivo.13578

Risk of Keratitis and Keratopathy in Hidradenitis Suppurativa
Patients: A Global Federated Health Network Analysis

SHUO-YAN GAU1,2*, PIN-YU LIU1, SAN-NI CHEN3,4, TSU-MAN CHIU1,5,6, 
RU-YIN TSAI7,8, HUI-CHIN CHANG1,9,10* and CHEN-PI LI11

1School of Medicine, Chung Shan Medical University, Taichung, Taiwan, R.O.C.;
2Department of Medical Education, Kaohsiung Chang Gung Memorial Hospital, Kaohsiung, Taiwan, R.O.C.;

3Department of Ophthalmology, China Medical University Hospital, Taichung, Taiwan, R.O.C.;
4School of Medicine, College of Medicine, China Medical University, Taichung, Taiwan, R.O.C.;

5Department of Dermatology, Chung Shan Medical University Hospital, Taichung, Taiwan, R.O.C.;
6Institute of Medicine, Chung Shan Medical University, Taichung, Taiwan, R.O.C.;

7Department of Anatomy, Faculty of Medicine, Chung Shan Medical University, Taichung, Taiwan, R.O.C.;
8Department of Medical Education, Chung Shan Medical University Hospital, Taichung, Taiwan, R.O.C.;
9Evidence-based Medicine Center, Chung Shan Medical University Hospital, Taichung, Taiwan, R.O.C.;

10Library, Chung Shan Medical University Hospital, Taichung, Taiwan, R.O.C.;
11Department of Nursing & Tungs’ Taichung MetroHarbor Hospital, Taichung, Taiwan, R.O.C.

*These Authors contributed equally and share first authorship.

Correspondence to: Chen-Pi Li, MS, Department of Nursing &
Tungs’ Taichung MetroHarbor Hospital, No.699, Section 8, Taiwan
Boulevard, Wuqi District, Taichung City, 43503 Taiwan, R.O.C. E-
mail: g971107@yahoo.com.tw

Key Words: Hidradenitis suppurativa, keratitis, keratopathy, cohort,
epidemiology, electronic medical records.

This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution (CC BY-NC-ND) 4.0
international license (https://creativecommons.org/licenses/by-nc-nd/4.0).



bowel disease (IBD), axial spondyloarthropathy (SpA) and
metabolic disorders (4, 12, 13). Ophthalmic manifestations in
patients with HS have been reported in some cohort studies and
case reports. Two previous cohort studies revealed the
coexistence in HS and inflammatory eye diseases (14, 15), and
anterior uveitis was the most common ocular manifestation
among patients with HS, followed by episcleritis, optic neuritis,
and keratitis (15). In 1967, the HS-corneal disease association
was first proposed in a case report, when 4 cases of interstitial
keratitis were observed in 62 patients with HS (16). Bilateral
sides of interstitial keratitis were later documented in two case
reports of patients with HS, responding well to immunotherapy
like adalimumab (3, 17). Apart from non-ulcerating
inflammation of the cornea, peripheral ulcerative keratitis may

also specifically be linked to HS according to prior two case
reports of male patients with HS (18, 19). Although Rosalynn
et al. (20) found a significantly increased rate of keratitis in the
HS group but not of interstitial keratitis, there is a need to
elucidate clearer the relationship because the relationship to
interstitial keratitis was not significant and confounding factors
were not fully addressed. 

Furthermore, a recent systematic review and meta-analysis
indicated that psoriasis and HS share a common inflammatory
pathway and show co-occurrence in (21). Given the increased
keratopathy incidence in patients with psoriasis, observed by
Lee et al. (22), we assume that patients with HS may also
have heightened keratopathy risk. Current HS screening
guidelines do not include assessment of ocular comorbidities,
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Figure 1. Participant selection flowchart.



showing limited evidence of ophthalmic comorbidities in HS
(23). Further research is warranted to elucidate the
relationship between HS and keratopathy risk and determine
if ophthalmologic screening should be incorporated into
standard HS care. In this study, we aimed to assess whether
the presence of HS elevates the risk of keratopathy or
keratitis. We performed a longitudinal cohort study using the
real-world data from TriNetX and conducted multivariate
model to analyze the potential related comorbidities.

Patients and Methods

This is a retrospective cohort study. We utilized data from the
TriNetX research network, a global federated health network that
aggregates electronic health records from over 100 collaborative

healthcare organizations (HCOs) worldwide. TriNetX is a widely
utilized platform in epidemiological and clinical dermatology
research (24, 25). The records within the TriNetX database undergo
a comprehensive de-identification process, negating the requirement
for informed consent in studies utilizing this database. For this
particular study, we focused on the “US collaborative network”,
comprising 60 HCOs in the United States with a repository of over
80 million patient records for our analysis. This study followed the
STROBE guideline and was approved by the Institutional Review
Board of Tungs’ Taichung MetroHarbor Hospital (IRB TTMHH
No.:112208N).

Patients diagnosed with HS and having a visit record between
January 1st, 2005, and December 31st 2017, were identified as the
HS cohort. Due to the prospective updating of the TriNetX database,
all individuals in this study were subjected to a follow-up period
exceeding five years. All individuals who deceased before the index
date or had a prior history of neoplasms, keratitis, or keratopathy
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Table I. Baseline characteristics of study subjects (before and after propensity score matching).

Before matching After matchinga

HS cohort Control cohort Std HS cohort Control cohort Std 
(n=39,339) (n=3,843,340) diff (n=39,333) (n=39,333) diff

Age at index                                                     
   Mean±SD 33.8±14.2 38.2±20.9                 0.25 33.8±14.2 34.1±14.5                 0.02
Sex                                                     
   Male 13,512 (25.2) 2,193,487 (43.1)           0.39 13,512 (25.2) 13,523 (25.2)              0.00
   Female 39,897 (74.3) 2,799,928 (55.1)           0.41 39,893 (74.3) 39,889 (74.3)              0.00
Race, n (%)                                                     
   White 23,887 (44.5) 3,062,178 (60.2)           0.32 23,887 (44.5) 23,787 (44.3)              0.00
   Black or African American 19,020 (35.4) 775,061 (15.2)             0.48 19,016 (35.4) 19,229 (35.8)              0.01
Asian 852 (1.6) 174,250 (3.4)              0.12 852 (1.6) 840 (1.6)                 0.00
American Indian or Alaska Native 240 (0.4) 16,346 (0.3)               0.02 240 (0.4) 230 (0.4)                 0.00
Socioeconomic status                                                     
Socioeconomic/psychosocial 1,037 (1.9) 35,608 (0.7)               0.11 1,034 (1.9) 973 (1.8)                 0.01
circumstances problem

Lifestyle                                                     
   Alcohol dependence, smoking 6,385 (11.9) 164,944 (3.2)              0.33 6,381 (11.9) 6,418 (11.9)               0.00
   and substance use
Comorbidities
   Hypertension 6,910 (12.9) 510,495 (10.0)             0.09 6,910 (12.9) 6,856 (12.8)               0.00
   Diabetes mellitus 4,110 (7.7) 215,873 (4.2)              0.14 4,109 (7.6) 4,004 (7.5)                0.01
   Hyperlipidemia 3,673 (6.8) 336,158 (6.6)              0.01 3,673 (6.8) 3,634 (6.8)                0.00
Medical utilization status                                                     
   Ambulatory visit 33,118 (61.6) 2,465,593 (48.5)           0.27 33,114 (61.6) 33,196 (61.8)              0.00
   Inpatient visit 9,953 (18.5) 585,370 (11.5)             0.20 9,952 (18.5) 9,975 (18.6)               0.00
Procedure history                                                     
   Endotracheal intubation 73 (0.1) 2,847 (0.1)                0.03 73 (0.1) 40 (0.1)                  0.02
Laboratory data                                                     
BMI, n (%)                                                     
   ≥35 (kg/m2) 4,311 (8.0) 106,507 (2.1)              0.27 4,307 (8.0) 4,339 (8.1)                0.00
C reactive protein, n (%)                                                     
   ≥3 (mg/l) 2,177 (4.1) 74,002 (1.5)               0.16 2,173 (4.0) 2,106 (3.9)                0.01

Bold font represents a standardized difference more than 0.1. HS: Hidradenitis suppurativa; BMI: body mass index; Std diff: standardized differences.
aPropensity score matching was performed on age at index, sex, race, body mass index, status of comorbidities (including diabetes mellitus,
hypertension, hyperlipidemia), status of smoking, alcoholism and substance use, medical utilization status, lab data regarding inflammation status
(CRP) and socioeconomic status (problems related to housing and economic circumstances, persons with potential health hazards related to
socioeconomic and psychosocial circumstances) and the history of endotracheal intubation.



were removed from the current design. Non-HS controls were
selected from individuals with a visit record for a general
examination and no previous HS diagnosis. The patient selection
process is reported in Figure 1. Propensity score matching for
critical confounders was implemented in the analytic models. In the
main analysis, 53,716 patients with HS and 53,716 non-HS controls
were enrolled. We assessed the risk of keratitis and keratopathy over
different follow-up periods. Sensitivity models incorporated various
wash-out periods and matching algorithms to mitigate potential bias
and validate the results. Stratification analyses were conducted to
examine the observed association in different age and sex
subgroups.

The analytical system in TriNetX research network was utilized
to perform all analyses in this study. Propensity score matching was
implemented in each analysis, encompassing stratification and
sensitivity analyses. Hazard ratios (HR) for outcomes were
calculated, and simultaneous computation of 95% confidence
intervals (95%CI) was performed to denote the significance of the
results. Standardized differences (SD) were employed to illustrate
differences in baseline characteristics between groups. An SD value
exceeding 0.1 indicated a significant distinction between the groups
under comparison.

Results

After propensity score matching, the HS cohort (n=53,676)
and control cohort (n=53,676) were balanced on baseline
demographics, comorbidities, healthcare utilization, and
other measured characteristics as shown in Table I. Detailed
codes for these covariates were reported in Table II. The
average age of individuals in the HS cohort was 33.8 years
old and 74% of them were female. 

Patients with HS presented an elevated risk of developing
the two ocular conditions over time relative to matched
controls without HS. Specifically, HS was linked to a 47%

and 52% higher 5-year risk of keratopathy and keratitis,
respectively (Table III). The observed association remained
in sensitivity models (Table IV and Table V). In the crude
model, risk of keratopathy was 1.30 (95%CI=1.13-1.50) and
risk of keratitis was 1.54 (95%CI=1.35-1.75). Moreover, a
similar trend was also observed in longer follow-up time
(Table VI). Comparing with people with psoriasis, the
significance of 5-year risk of keratitis and keratopathy in
patients with HS has not been observed (Table VII).

Further stratified analyses indicated the heightened keratitis
risk among those with HS persisted across sexes. In the male
subgroup, the risk of keratitis was 1.59 (95%CI=1.04-2.42)
in patients with HS, whereas in the female subgroup, the risk
of keratitis was 1.51 (95%CI=1.20-1.90). As for the risk of
keratopathy, female patients with HS presented significantly
higher risk than non-HS female individuals (HR=1.61;
95%CI=1.24-2.10). Male patients with HS did not present
significant keratopathy risk compared with male non-HS
controls. Patients with HS aged 18-64 years had significantly
greater risk for developing keratitis and keratopathy, with the
hazard ratio of 1.53, (95%CI=1.23-1.91) and 1.32
(95%CI=1.04-1.68), respectively (Table VIII).

Discussion

We report an elevated risk for developing keratitis and
keratopathy in patients with HS during a 5-year follow-
up. The association remained in sensitivity models. Risk
of keratitis was observed in all age and sex subgroups,
except from the population older than 65 years. Moreover,
the risk of keratopathy was especially observed in the
female HS population, with the risk of greater than 1.6-
fold compared with non-HS female controls (HR=1.61;
95%CI=1.24-2.10).
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Table II. Utilized administrative codes in the current study.

Description                                                                  ICD-10-CM codesa

Hidradenitis Suppurativa                                                       L73.2
Neoplasms                                                                           C00-D49
Keratitis                                                                                   H16
Keratopathy                                                                             H18
Diabetes mellitus                                                                 E08-E13
Hypertension                                                                            I10
Hyperlipidemia                                                                      E78.5
Psoriasis                                                                                   L40
Encounter for general examination                                       Z00
Socioeconomic and psychosocial circumstances               Z55-Z65
Substance abuse                                                                   F10-F19

Procedures                                                                          CPT codes

Endotracheal intubation                                                        31500

aICD-10-CM: International Classification of Diseases, Tenth Revision,
Clinical Modification; CPT codes: Current Procedural Terminology codes.

Table III. Risk of keratopathy and keratitis under different follow-up
timea.

                                     Hazard ratio (95% Confidence interval)b

Outcomes 1 years 3 years 5 years

Keratopathy 1.66 (0.88, 3.15) 1.30 (0.96, 1.76) 1.47 (1.18, 1.84)
Keratitis 1.38 (0.87, 2.20) 1.18 (0.92, 1.51) 1.52 (1.24, 1.86)

aData presented here were the value of follow up from 90 days after
index date to the respective following up years. bPropensity score
matching was performed on age at index, sex, race, body mass index,
status of comorbidities (including diabetes mellitus, hypertension,
hyperlipidemia), status of smoking, alcoholism and substance use,
medical utilization status, lab data regarding inflammation status (CRP)
and socioeconomic status (problems related to housing and economic
circumstances, persons with potential health hazards related to
socioeconomic and psychosocial circumstances) and the history of
endotracheal intubation.



Previous studies have reported different inflammatory eye
diseases (IED) in the context of HS, among which uveitis
was the most common manifestation of IED (14, 15).
Keratitis only accounted for 23.5% (15) and 5% (14) of
cases in these reports. Different forms of IED were also
documented by case reports of patients with HS, such as
peripheral ulcerative keratitis (18, 19), interstitial keratitis (3,
16, 17), keratoconjunctivitis sicca (26), and phlyctenular
keratoconjunctivitis (27). However, there is lack of
statistical-methodological studies specifically examining the
risk of corneal diseases in HS. In a recent case-control study
in the United States, Conic et al. reported a 1.54-fold odds
ratio having keratitis in HS patients (95%CI=1.43-1.66).
However, in this study, risk of interstitial keratitis was not
significant in HS patients (20). However, their study only
adjusted sex and race in the multivariate logistic regression.
In our current report, a longer disease follow-up period and
wider range of matching covariates were applied and an
elevated likelihood for in developing keratitis and
keratopathy among patients with HS was observed.

According to our study, we suggest that HS could be a
potential risk factor for keratitis and keratopathy in patients
without prior major corneal disease after multivariate
adjustment for several risk factors. Various systemic diseases
are reported to be associated with HS (4, 12, 13), and some
of them also cooccur with corneal diseases. Lee et al.
previously revealed that psoriasis, a chronic inflammatory
systemic disease, is associated with the development of
keratopathy (22). Ophthalmic manifestations of IBD also
include keratopathy, which serves as an important clinical
clue before IBD diagnosis (28). In our study, we adjusted for
C-reactive protein (CRP) level, the most sensitive indicator
of inflammation, to deal with the variance of patients’
inflammation status (29). In view of the low specificity of
CRP to different inflammation diseases (30), potential
confounding bias may still exist in the study. Moreover, CRP
not only reflected inflammation status but also infection
status (31). We included all types of keratitis regardless of
their etiology as long as they were recorded by the ICD code.
We speculate the possibility of increased risk of not only
immune-mediated keratitis but also infectious keratitis in HS.

Chronic old ruptured lesions on patients with HS are prone
to be infected due to lack of natural skin barrier (32). A
theory also suggested that bacterial infection can induce HS
by activating inflammatory response (5). Whether infectious
or non-infectious keratitis contribute to the relation with HS
needs to be examined by further stratification analysis. 

Among all the different types of keratitis, peripheral
ulcerative keratitis (PUK) and interstitial keratitis were those
most documented to be associated with HS. Cornea is a five-
layered structure consisting of a bulk of collagen fibers and
extracellular matrix (ECM) in the stromal layer (33). The
levels of corneal ECM is known to be regulated by matrix
metalloproteinases (MMPs) and tissue inhibitor of MMP
(TIMP) (34). The pathogenesis of PUK remains unclear, but
both humoral and cellular immune mechanisms were believed
to be involved (35). When the immune responses are
activated, the plasma cells will release antibodies, activate
complement pathways and result in the accumulation of
inflammatory cells. Proteases are then released by the cells
and impair the regulation of ECM production, leading to the
lysis of corneal stroma (34). The peripheral cornea also has
a good vascular and lymphatic supply compared to the central
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Table IV. Risk of keratopathy and keratitis based on different sensitivity matching models, with 5-year follow up.

Hazard ratio (95% Confidence interval)

Outcomes Crude Model 1a Model 2b Model 3c

Keratopathy 1.30 (1.13, 1.50) 1.31 (1.05, 1.63) 1.36 (1.09, 1.69) 1.27 (1.02, 1.58)
Keratitis 1.54 (1.35, 1.75) 1.67 (1.35, 2.05) 1.67 (1.35, 2.05) 1.59 (1.29, 1.95)

aPropensity score matching was performed on age at index, sex, and race. bPropensity score matching was performed on age at index, sex, race,
and comorbidities. cPropensity score matching was performed on age at index, sex, race, and body mass index.

Table V. Sensitivity analysis: risk of keratopathy and keratitis with
different wash-out periodsa.

                                     Hazard ratio (95% Confidence interval)b

Outcomes 1 year 2 years 3 years

Keratopathy 1.41 (1.12, 1.78) 1.35 (1.04, 1.74) 1.44 (1.08, 1.94)
Keratitis 1.57 (1.26, 1.95) 1.76 (1.37, 2.26) 2.20 (1.62, 2.98)

aIncident events occurred within each wash-out period were excluded
in the corresponding analysis. bPropensity score matching was
performed on age at index, sex, race, body mass index, status of
comorbidities (including diabetes mellitus, hypertension,
hyperlipidemia), status of smoking, alcoholism and substance use,
medical utilization status, lab data regarding inflammation status (CRP)
and socioeconomic status (problems related to housing and economic
circumstances, persons with potential health hazards related to
socioeconomic and psychosocial circumstances) and the history of
endotracheal intubation.



cornea, which results in bringing more inflammatory cells
and cytokines to the cornea (34, 36). According to recent
reports, patients with HS have a relative over-activating
immune regulatory pathway with elevation of TNF-α, IL-1β,
IL-17, and other inflammatory cytokines (1, 37). Increased
expression of MMPs induced by TNF-α, IL-1β, and IL-17
was also observed in skin lesions in HS patients and could be
associated with tissue injuries (1, 26). Therefore, the
dysregulated MMPs and the increased levels of circulating
cytokines may give rise to a higher prevalence of keratitis in
the HS group of our study. 

Stratification analysis results of this study indicated a higher
risk of developing keratopathy in female patients with HS
(HR=1.61; 95%CI=1.24-2.10) and higher keratitis risk in both

male (HR=1.59; 95%CI=1.04-2.42) and female patients with
HS (HR=1.51; 95%CI=1.20-1.90). Similarly, Lee et al.
reported a higher coexistence of HS and IED in women (15).
Female sex is also an important risk factor for the
development of dry eye disease (DED), a corneal disease
presented with loss of homeostasis in tear film (42). DED is
known to affect the corneal sensitivity, which can destruct the
ocular surface and increase the risk of keratopathy (22, 43,
44). Up-regulation of MMPs and proinflammatory genes were
found in immortalized cells under the exposure of estrogen,
and such hormone-related situation could potentially explain
the sex differences in patients with DED (44). It is worth
noting that HS, PUK, and DED are all related to dysregulation
of MMPs induced by inflammatory cytokines.
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Table VII. Sensitivity analysis: risk of keratopathy and keratitis in
patients with Hidradenitis suppurativa while comparing with psoriasis
patientsa.

Outcomes                                  Hazard ratio (95% Confidence interval)b

Keratopathy                                                  1.10 (0.87, 1.39)
Keratitis                                                        1.15 (0.93, 1.41)

aData present here were the value of follow up from 90 days after index
date to the respective following up years. bPropensity score matching
was performed on age at index, sex, race, body mass index, status of
comorbidities (including diabetes mellitus, hypertension,
hyperlipidemia), status of smoking, alcoholism and substance use,
medical utilization status, lab data regarding inflammation status (CRP)
and socioeconomic status (problems related to housing and economic
circumstances, persons with potential health hazards related to
socioeconomic and psychosocial circumstances) and the history of
endotracheal intubation.

Table VI. Risk of keratopathy and keratitis in patients with Hidradenitis
suppurativa with long follow-up timesa.

                                     Hazard ratio (95% Confidence interval)b

Outcomes 8 year 12 years 15 years

Keratopathy 1.24 (1.04, 1.48) 1.23 (1.05, 1.45) 1.18 (1.01, 1.39)
Keratitis 1.35 (1.15, 1.59) 1.33 (1.14, 1.54) 1.31 (1.13, 1.51)

aData present here were the value of follow up from 90 days after index
date to the respective following up years. bPropensity score matching was
performed on age at index, sex, race, body mass index, status of
comorbidities (including diabetes mellitus, hypertension, hyperlipidemia),
status of smoking, alcoholism and substance use, medical utilization
status, lab data regarding inflammation status (CRP) and socioeconomic
status (problems related to housing and economic circumstances, persons
with potential health hazards related to socioeconomic and psychosocial
circumstances) and the history of endotracheal intubation.

Table VIII. Stratification analysis in five-year follow-up.

New-onset keratopathy New-onset keratitis

Subgroups HS cohort Control cohort HR (95%CI)a HS cohort Control cohort HR (95%CI)a
   (No. of event/ (No. of event/ (No. of event/ (No. of event/
   HS patient non-HS patient HS patient non-HS patient 
   amount in amount in amount in amount in 
   each subgroup) each subgroup) each subgroup) each subgroup)

Sex
   Male 44/13,510 39/13,510 1.14 (0.74, 1.75) 55/13,510 35/13,510 1.59 (1.04, 2.42)
   Female 144/39,896 88/39,896 1.61 (1.24, 2.10) 185/39,896 121/39,896 1.51 (1.20, 1.90)
Age at index date
   18-64 years old 154/48,641 115/48,641 1.32 (1.04, 1.68) 200/48,641 129/48,641 1.53 (1.23, 1.91)
   ≥65 years old 35/5,075 37/5,075 0.96 (0.60, 1.52) 42/5,075 30/5,075 1.42 (0.89, 2.27)

aData present here were the value of follow up from 90 days after index date to the respective following up years. bPropensity score matching was
performed on age at index, sex, race, body mass index, status of comorbidities (including diabetes mellitus, hypertension, hyperlipidemia), status
of smoking, alcoholism and substance use, medical utilization status, lab data regarding inflammation status (CRP) and socioeconomic status
(problems related to housing and economic circumstances, persons with potential health hazards related to socioeconomic and psychosocial
circumstances) and the history of endotracheal intubation.



In previous reports, it was stated that age >60 years old
could be a risk factor for keratopathy in people with psoriasis
(22). The cell senescence in ageing can lead to increased
epithelial permeability, reduced fibroblasts in the stroma, and
reduction of cell density in corneal endothelium (45). The
aforementioned mechanism represents poor wound healing
of cornea under infection or inflammation in elders.
Nevertheless, in the current study, patients with HS aged
more than 65 years did not present significant association
with keratitis and keratopathy compared with non-HS
controls, whereas only younger patients with HS presented
the observed association. Likewise, in previous case reports
documenting keratitis as complications of HS, the reported
patients were also mainly young adults, with their ages
ranging between 18 to 33 years old (3, 17-19). In spite of
common pathogenesis between psoriasis and HS, there is
need for more large-population studies to determine the
differences in age distribution of corneal diseases with HS.

The primary strength of this research lies in its extensive
sample size and the utilization of a robust dataset, enabling the
identification of significant risk differences between the HS
group and the non-HS group. Nevertheless, there are several
limitations to our study. First, the definition of exposure,
outcomes, and covariates relied on ICD-10 codes within the
electronic medical record database, potentially missing patients
with keratitis or keratopathy not captured in a hospital-based
dataset due to detection bias. Second, considering that patients
with HS might have heightened healthcare accessibility,
ophthalmologic detections could be more frequently identified,
introducing potential medical surveillance bias. Despite setting
medical utilization status as a covariate for propensity score
matching, medical surveillance bias may still impact outcome
assessments. Third, the majority of individuals included in the
study are either White or Black/African American. Despite
multiple matchings and adjustments, generalizing our findings
across diverse racial populations is limited, given clinical
variations. Fourth, misclassification bias and residual
confounders may persist, necessitating cautious interpretation
of the results. Finally, our observational study design does not
allow for definitive causation explanation regarding the
relationship between HS and keratitis or keratopathy.

Conclusion

Our study reports a real-world association between HS and
the occurrence of keratitis and keratopathy. The observed
association may offer valuable insights for clinicians when
addressing ocular comorbidities in patients with HS.
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