Original Article

Ann Med Res 2026;33(6):292-299

Current issue list available at Ann Med Res

Annals of Medical Research

Ann Med Res journal page: annalsmedres.org

ANNALS OF
MEDICAL RESEARCH

HBV immunity gaps in older adults undergoing cataract surgery: Opportunistic

screening and linkage to care

Ezgi Karatas® ® - Seher Koksaldi® © , Mustafa Kayabasi®

3Agri [brahim Cegen University, Faculty of Medicine, Department of Ophthalmology, Agri, Tiirkiye
bMug State Hospital, Clinic of Ophthalmology, Mus, Tiirkiye
*Corresponding author: e.karatas.2015@gmail.com (Ezgi Karatas)

, Yavuz Oruc®

B MAIN POINTS B ABSTRACT

* Nearly half (47.0%) of cataract
surgery candidates had non-
protective anti-HBs (<10 mIU/mL),
and two-thirds (67.7%) had lev-
els <100 mlU/mL, indicating
substantial immunity gaps.

HBsAg positivity was 4.4%, high-
lighting silent carriers identified
at preoperative screening with
infection-control implications.

Female sex was independently as-
sociated with non-protective titers
(aOR 1.49,95% Cl 1.04-2.13).

Pragmatic contribution: routine pre-
operative serology in ophthalmol-
ogy functions as an opportunistic
public-health checkpoint to trigger
booster vaccination and linkage-to-

Aim: To assess whether routine preoperative testing in cataract surgery candidates can serve
as a practical public health checkpoint for detecting waning hepatitis B immunity and initiating
booster-based protection pathways.

Materials and Methods: In this descriptive cross-sectional study, preoperative anti-HBs, HBsAg,
anti-HCV, and anti-HIV serologies were evaluated in 430 patients (January 2023 - December
2024) who underwent cataract surgery. Anti-HBs levels were classified as non-protective (<10
mIU/mL), low-protective (10--<100 mIU/mL), or highly protective (>100 mIU/mL). Chi-square
tests and logistic regression were used to analyze immunity levels and associated risk factors.

Results: Among 430 patients (mean age 67.4 + 9.6 years; 47.4% women), anti-HBs titers were
<10 mlU/mL in 47.0% (202/430), 10-<100 mIU/mL in 20.7% (89/430), and >100 mIU/mL in
32.3% (139/430). Women had higher odds of non-protective titers (<10 mIU/mL) than men (OR
1.52, 95% Cl 1.04--2.23; P=0.031), which persisted after adjustment for age and comorbidity
(aOR 1.49, 95% CI 1.04--2.13; P=0.028). HBsAg positivity was 4.4% (19/430); anti-HCV was
2.1% (9/430) and HIV was 0%. Across major comorbidity groups, anti-HBs distributions were
broadly similar.

Conclusion: A substantial proportion of patients undergoing cataract surgery lack adequate
HBV immunity, emphasizing the need for routine preoperative serological screening and booster
vaccination. This pioneering study from Tiirkiye provides valuable insights into infection control
strategies for ophthalmic surgery.

care.

Keywords: Cataract surgery, Hepatitis B virus, Hepatitis B virus antibodies, Infection
control, Vaccination

Cite this article as: Karatas E, Koksaldi S,
Kayabasi M, Oruc Y. HBV immunity gaps in
older adults undergoing cataract surgery:
Opportunistic screening and linkage to
care. Ann Med Res. 2026;33(6):292-299.
doi: 10.5455/annalsmedres.2025.10.328.

o980

Received: Nov 03, 2025 Accepted: Jan 29, 2026 Available Online: Jun 25, 2026

Copyright © 2026 The author(s) - Available online at annalsmedres.org. This is an Open
Access article distributed under the terms of Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License.

B INTRODUCTION

Cataract surgery is minimally invasive and involves mini-
mal blood loss. Although the risk of blood-borne infection
transmission is infrequent, universal precautions and preop-
erative screening protocols are essential to ensure the safety
of both patients and staff. The incidence of needlestick
(sharps) injuries in ophthalmic practice has been reported to
be 0.06-0.08 per 1,000 procedures; although low, this risk
cannot be dismissed given the potential severity of HBV and
other blood-borne infections [1]. Asymptomatic seropositive
individuals, who are often unaware of their infection status,
present unique challenges in perioperative settings, necessitat-
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ing stringent infection control protocols [2].

HBV remains a major global public health challenge, with an
estimated 296 million people living with chronic HBV infec-
tion in 2019, resulting in approximately 820,000 deaths an-
nually due to liver cirrhosis and hepatocellular carcinoma [3].
The World Health

Organization (WHO) classifies regions based on hepatitis B
surface antigen (HBsAg) prevalence (<2%) [4]. In Turkiye,
HBsAg prevalence has decreased from 12.3% in 2000 to 4-6%
in recent years, largely due to the national HBV vaccination
program initiated in 1998 [5]. However, regional dispari-
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ties persist, with a higher prevalence (up to 10%) in Eastern
Globeally, approxi-
mately one-third of the population is exposed to HBV, un-
derscoring the need for robust preventive strategies [7].

Ttrkiye than in metropolitan areas [6].

Vaccination has significantly reduced HBV incidence [8].
However, long-term immunity wanes in some individuals,
particularly older adults who may not have been vaccinated
during childhood [9]. Cataract surgery, one of the most com-
mon procedures globally, involves older adults who may have
waning immunity due to incomplete vaccination coverage in
earlier decades. Studies indicated that anti-HBs levels decline
over time, with seroprotection rates ranging from 30% to 80%
in adults, depending on age, vaccination history, and comor-
bidities [10].

In surgical settings, where the risk of HBV transmission is
heightened owing to exposure to blood and bodily fluids, pre-
operative serological screening is increasingly recognized as es-
sential [11]. While HBV screening is routine in high-risk sur-
geries, its application in

elective procedures, such as cataract surgery, remains under-
explored, particularly in

intermediate-prevalence settings such as Ttrkiye.

This study aimed to characterize the preoperative HBV sero-
logical status of cataract surgery candidates by quantifying
anti-HBs levels to identify individuals with inadequate immu-
nity, guide targeted booster vaccination, and strengthen in-
fection control practices in ophthalmic settings, thereby sup-
porting the global HBV elimination goals for 2030 [12]. We
defined seroprotection as anti-HBs >10 mIU/mL and, given
blunted immune responses in certain high-risk settings (e.g.,
haemodialysis, profound immunosuppression), considered
>100 mIU/mL a conservative benchmark cited in existing
guidance [13]. Accordingly, we reported anti-HBs in three
strata (<10, 10-<100, >100 mIU/mL) and evaluated factors
associated with non-protection. Our objective was to charac-
terize serological protection levels rather than the aetiology of
immunity; accordingly, differentiation between vaccine- and
infection-induced anti-HBs responses lay outside the study’s

predefined scope.

E MATERIALS AND METHODS

This study was approved by the Agri Ibrahim Cegen Univer-
sity Scientific Research Ethics Committee (date: 26.12.2024,
decision no: 500) and adhered to the Declaration of Helsinki.
Written informed consent was obtained from all partici-
pants prior to enrolment. This cross-sectional study (January
2023-December 2024) was designed to quantify the degree
and robustness of protective immunity against HBV—using
anti-HBs titer strata (<10, 10-<100, >100 mIU/mL) in pa-
tients who underwent cataract surgery, based on blood sam-
ples obtained preoperatively. We also estimated the preop-
erative seroprevalence of HBV (HBsAg), HCV (ant-HCV),
and HIV (anti-HIV). Inclusion required a clinical diagno-
sis of cataract and written informed consent; patients with
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incomplete serologic data were excluded. Before surgery,
all participants underwent a standard ophthalmic examina-
tion. As part of the routine preoperative work-up, venous
blood was collected before surgery for serologic testing (quan-
titative anti-HBs [mIU/mL], qualitative HBsAg, anti- HCV
antibody, and HIV antibody) using chemiluminescent im-
munoassays according to manufacturers’ instructions.

Demographic characteristics, medical history, and comorbidi-
ties were recorded. The results were categorized as follows:

* Non-protective: anti-HBs <10 mIU/mL
* Low protective: anti-HBs 10-<100 mIU/mL

* Highly protective: anti-HBs >100 mIU/mL [13].

Sample size calculation

Based on previous reports indicating that the prevalence of
non-protective anti-HBs levels in older adults ranges between
40% and 50%, a prevalence estimate of p = 0.47 was assumed.
With a 95% confidence level (Z = 1.96) and a margin of er-
ror of £5% (d = 0.05), the minimum required sample size was
calculated as 383 patients [14,15].

Statistical analysis

Analyses were performed using IBM SPSS Statistics, version
26 (IBM Corp., Armonk, NY). Descriptive statistics sum-
marized demographics and serologic measures. Normality of
continuous variables was assessed using the Shapiro—Wilk test
and visual inspection of histograms and Q-Q plots. Nor-
mally distributed variables were presented as means * stan-
dard deviations (SD) and compared using Student’s t tests,
whereas non-normally distributed variables were summarized
as median (interquartile range, IQR) and compared using the
Mann-Whitney U test. Comparisons across anti-HBs cate-
gories (<10, 10-<100, and >100 mIU/mL) were performed
using one-way ANOVA for normally distributed variables
or the Kruskal—-Wallis test for non-normally distributed vari-
ables. For variables showing overall significance, post hoc pair-
wise comparisons were conducted with Bonferroni adjust-
ment. Categorical variables were expressed as counts and per-
centages and compared using XZ tests or Fisher’s exact test,
as appropriate. Multivariable logistic regression analysis was
performed to identify independent factors associated with
non-protective anti-HBs status (<10 mIU/mL), and results
were reported as odds ratios (ORs) with 95% confidence in-
tervals (Cls). Two-sided P values < 0.05 were considered sta-
tistically significant.

B RESULTS

Among 430 patients (67.4 * 9.6 years; 204/430 [47.4%)]
women), anti-HBs titers were <10 mIU/mL in 202 (47.0%),
10-<100 mIU/mL in 89 (20.7%), and >100 mIU/mL in 139
(32.3%). Women were more likely than men to have non-
protective titers <10 mIU/mL (107/204 [52.5%] vs 95/226
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Figure 1. Represents the number of cataract surgery patients with anti-HBs levels below the immunity thresholds (<10 mlU/mL and <100 miU/mL),
categorized by the presence or absence of comorbidities. [Grouped bar chart showing hepatitis B surface antibody (anti-HBs) categories (<10, 10-
<100, >100 mIU/mL) by comorbidity status (none vs >1 chronic disease). Distributions are broadly similar between groups; no significant global
difference is observed. The largest category overall is anti-HBs <10 mIU/mL (202/430; 47.0%), followed by 10-<100 mIU/mL (89/430; 20.7%) and
>100 mIU/mL (139/430; 32.3%). This figure emphasizes the sizeable proportion with non-protective titers, supporting preoperative screening and
linkage to booster vaccination].

Distribution of Patients by Anti-HBs Level and Comorbidities
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Figure 2. Depicts patient distribution according to Anti-HBs levels and comorbid conditions. [Bar chart comparing hepatitis B surface antibody
(anti-HBs) categories (<10, 10-<100, >100mIU/mL) across multiple chronic conditions: primary hypertension, type 2 diabetes mellitus, coronary
arterydisease, chronic obstructive pulmonary disease, chronic kidney disease, and a no-comorbidity referencegroup. Each condition displays three
bars reflecting the distribution of anti-HBs categories. Overall patternsare broadly similar across conditions; in most groups, <10 miU/mL (non-
protective) constitutes the largestshare, while >100 mIU/mL indicates a smaller, long-term immunity subgroup. A modest tilt toward >100mIU/mL is
observable in the coronary artery disease group, whereas hypertension and diabetes approximatecohort averages. The figure underscores that non-
protective titers are prevalent across comorbidity profiles, reinforcing the rationale for preoperative screening and linkage to booster vaccination].

[42.0%]; %* test, P=0.031). In age-adjusted models (age and ~ The proportion with anti-HBs >100 mIU/mL was 32.3%
any comorbidity), female sex remained associated with anti- ~ (139/430), while 67.7% (291/430) had titers <100 mIU/mL
HBs <10 mIU/mL (aOR 1.49, 95% CI 1.04-2.13; P=0.028).  (Table 1). HBsAg was positive in 19/430 (4.4%) patients;
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Table 1. Demographic characteristics and anti-HBs* antibody concen-
trations of the patients.

Parameters Female (n,%) Male(n, %)  P-value
Number (n, percentage) 204 (47.4%) 226 (52.6%) 0.2
Age (mean + SD) 68.21+10.2  66.65:8.8  0.09
Anti-HBs level (<10 mIU/mL) 107 (52.4%) 95 (44%) 0.03
Anti-HBs level (10--<100 miU/mL) 31 (15.2%) 58 (25.6%) 0.00
Anti-HBs level (>100 miU/mL) 66 (47.4%) 73 (52.5%) 0.9

* Antibodies against Hepatitis B surface antigen.

Table 2. Distribution of patients according to systemic chronic diseases
and gender.

Diseases Female n (%) Male n (%) P-value
Primary hypertension 116 (56.9%) 62 (27.4%) <0.001
Type 2 diabetes mellitus 72 (35.3%) 42 (18.6%) <0.001
Coronary artery disease 31(15.2%) 35 (15.5%) 1.0
Chronic obstructive 23 (11.2%) 34 (15.0%) 0.25
pulmonary disease

Cancer 3 (1.5%) 12 (5.3%) 0.03
Chronic Hepatitis B 5(2.5%) 7(3.1%) 0.68
Chronic Hepatitis C 0 (0.0%) 2(0.9%) 0.5
Other* 68 (33.0%) 54 (23.0%) 0.2

* Other diseases include aortic aneurysm, hydatid cyst, nephrectomy, ankylosing
spondylitis, systemic lupus erythematosus, cirrhosis, polycythemia vera, psychosis,
nephrotic syndrome, rheumatoid arthritis, bronchitis, hepatosteatosis, epilepsy,
cerebrovascular occlusion, heart failure, chronic renal failure, and dermatomyositis.

12/19 (63.2%) met criteria for chronic hepatitis B, and the
remainder represented previously undiagnosed current in-
fection identified at preoperative screening. Results were
unchanged after excluding HBsAg-positive cases (n=19) (all
P>0.05).

Based on chronic disease status, 111 patients had no comor-
bidities, whereas 319 had >1 comorbidity. The most fre-
quent conditions were hypertension (179/430, 41.6%), type
2 diabetes mellitus (116/430, 27.0%), coronary artery disease
(66/430, 15.3%), and chronic obstructive pulmonary disease
(59/430, 13.7%) (Table 2). Table 3 summarizes anti-HBs
strata across comorbidity groups and specific diagnoses (HT,
T2DM, CAD, COPD, CKD); Figure 1 and Figure 2 visual-

izes these patterns.

In multivariable logistic regression analysis (Table 4), female
sex remained independently associated with non-protective
anti-HBs status (<10 mIU/mL) (adjusted OR [aOR] 1.74,
95% CI 1.14-2.63; P=0.010). Increasing age was associated
with lower odds of non-protective titers (aOR 0.96 per 1-year
increase, 95% CI0.94-0.99; P=0.001). COPD was associated
with increased odds of anti-HBs <10 mIU/mL (aOR 1.80,
95% CI 1.01-3.22; P=0.048), whereas diabetes mellitus, hy-
pertension, and coronary artery disease were not significant
predictors (all P>0.05).

E DISCUSSION

This study evaluated the preoperative serological status of
patients scheduled for cataract surgery by assessing markers
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of HBV, HCV, and HIV infection. Among 430 partici-
pants, 47.0% (202/430) had anti-HBs <10 mIU/mL, indicat-
ing insufficient protection against HBV. Additionally, 20.7%
(89/430) had anti-HBs 10-<100 mIU/mL, suggesting wan-
ing long-term immunity. The proportion with long-term
immunity (>100 mIU/mL) was 32.3% (139/430), whereas
67.7% (291/430) had titers <100 mIU/mL, indicating a sub-
stantial gap in durable protection. These results highlight the
substantial proportion of patients at risk of HBV infection
in the surgical setting, particularly among older adults. In
addition, HBsAg positivity was 4.4% (19/430). The coexis-
tence of limited durable protection, a sizable pool of HBV car-
riers, and a non-negligible subset of previously undiagnosed
cases identified during preoperative screening underscores the
need for targeted booster vaccination, systematic linkage to
care, and strict adherence to universal precautions in oph-
thalmic theatres. Our primary aim was to quantify the degree
and robustness of HBV protective immunity using anti-HBs
titer strata (<10, 10-<100, >100 mIU/mL); a secondary aim
was to estimate the preoperative seroprevalence of HBV (HB-
sAg), HCV, and HIV. Difterentiating vaccine-induced from
infection-induced immunity was not a prespecified objective.

Following vaccination or natural infection, anti-HBs anti-
body levels gradually decline and may fall below protective
thresholds within around 5 to 20 years [16-19]. The rate
and degree of antibody decline are influenced by factors like
vaccination age, the original peak antibody response, and cer-
tain health problems (e.g., immunosuppression, comorbidi-
ties) [20-22]. While primary HBV vaccination provides en-
during protection, the decline of humoral immunity requires
continuous monitoring, especially in elderly individuals who
may not have received the universal childhood immunization
implemented in Ttrkiye in 1998 [23].

Although the incidence of breakthrough infections among
vaccinated individuals remains low, the observed decrease
in anti-HBs levels raises concerns regarding the durability
of vaccine-induced protection [24]. T-lymphocyte-mediated
immune memory often persists longer than humoral re-
sponses; however, a progressive decline in this memory has
been documented, with anamnestic response rates decreasing
from 85.3% at 10 years to 73.6% at 15 years post-vaccination
[24,25]. This attrition could lead to HBsAg seroconversion
and increased vulnerability to HBV infection.

In accordance with previous booster-response studies, those
with very low pre-booster titers (<2 mIU/mL) are more likely
to demonstrate only marginal post-booster responses com-
pared to those with detectable although sub-protective titers
(2.00-9.99 mIU/mL) [25-27]. Earlier research found that
65% of adults with pre-booster <10 mIU/mL had unde-
tectable titers (<2 mIU/mL). After the booster, low respon-
ders with <2 mIU/mL were overrepresented among those
who stayed <10 mIU/mL (~11% vs 2.3% for the 2.00-9.99
mlIU/mL subgroup), and they also more often fell into the
10-100 mIU/mL band (/226.6% vs 10.2%) instead of exceed-
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Table 3. Distribution of Anti-HBs Titer Strata (<10, 10-<100, >100 mIU/mL) by Overall Comorbidity Statusand Specific Chronic Diseases, with P-values.

Variable Group <10 miU/mL 10-<100 mIU/mL >100 mIU/mL Total P value (test)
o mem EmmT wmaTn e
W mmeemewem m g
e 16, W s mem g
Coronary artery disease '\\(l:s 12739((3?520;/;) g gggzz 13009 (22; ;,/:/3) 36664 0.036 (x?)
o e Emme o mee g
Chronic kidney disease :\(I:S 127(9537502/0?) 836 ((2230.'1%) 124(35225;’0)6) 41137 0.819 (FE)

Anti-HBs: hepatitis B surface antibody; HT: hypertension; T2DM: type 2 diabetes mellitus; CAD: coronary artery disease; COPD (KOAH): chronic obstructive
pulmonary disease; CKD: chronic kidney disease; Data are presented as n (%). P values were calculated using Pearson’s chi-square test (x*) unless otherwise indicated. FE

indicates Fisher’s exact test, used when expected cell counts were <5.

Table 4. Multivariable logistic regression analysis for predictors of non-protective anti-HBs (<10 mIU/mL).

Predictor B (SE) Wald %2 Adjusted OR 95% Cl P value
Female sex (vs male) 0.551 (0.213) 6.70 1.74 1.14-2.63 0.010
Age (per 1-year increase) -0.036 (0.011) 10.71 0.96 0.94-0.99 0.001
Diabetes mellitus -0.202 (0.235) 0.74 0.82 0.52-1.30 0.390
Hypertension 0.040 (0.224) 0.03 1.04 0.67-1.62 0.858
Coronary artery disease -0.499 (0.290) 2.96 0.61 0.34-1.07 0.085
COPD 0.587 (0.297) 3.91 1.80 1.01-3.22 0.048
Constant 2.656 (0.766) 12.01 <0.001

OR: odds ratio; CI: confidence interval; SE: standard error; AUC: area under the receiver operating characteristic curve. Model calibration was assessed using the
Hosmer-Lemeshow goodness-of-fit test. Constant indicates the intercept term of the logistic regression model.

ing 100 mIU/mL [26]. This pattern is consistent with waned
immune memory rather than a strong anamnestic response.
Interestingly, individuals who stayed below 10 mIU/mL after
one booster shot were able to respond well following a full sec-
ondary vaccination course. This suggests that they were not
true primary "non-responders” but had lost their immunolog-
ical memory about 18-20 years after their first immunization.
Our study did not give boosters or check anti-HBc levels,
but our preoperative distribution, which showed that 19.5%
of participants fell in the 10-100 mIU/mL range, likely in-
cludes a large group of people with partial or waning immu-
nity who could benefit from targeted booster vaccination and,
if possible, post-booster titer checks to confirm durability.
From a practical point of view, these data support a pragmatic
approach in ophthalmic settings: (i) offer boosters to pa-
tients with anti-HBs 10-100 mIU/mL (and strongly to those
<10 mIU/mL), (ii) consider aiming for >100 mIU/mL in
higher-risk contexts (e.g., haemodialysis, profound immuno-
suppression), and (iii) reserve etiologic attribution (vaccine-
vs infection-derived immunity) for settings where anti-HBc is
available. This approach is in line with our main goal, which
is to map actionable immunity gradients before surgery.

Data from immunosuppressed groups shows that having an
anti-HBs level of at least 100 mIU/mL (100mIU/mL) pro-
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tects against clinically significant HBV reactivation. On the
other hand, patients with low (<100 mIU/mL) or no anti-
HBs levels have higher rates of reactivation and more fre-
quent HBsAg seroreversion during treatments like anti-TNF
[28-30]. These findings underscore the therapeutic signif-
icance of baseline quantitative anti-HBs prior to the com-
mencement of anti-TNF (and other potent immunosuppres-
sants) and advocate for vaccination/booster dose to elevate
titers to >100 mIU/mL before and/or during treatment.
Our study did not assess treatment-related reactivation; nev-
ertheless, the preoperative identification of individuals with
10-<100 mIU/mL or <10 mIU/mL offers a chance to iden-
tify vaccination requirements and facilitate care coordination
with treating specialists during planned or continuing im-
munosuppression.

In this perspective, it is significant that, despite a substantial
reduction in acute HBV incidence in Italy, 212 cases were
recorded in 2018 (incidence 0.8 per 100,000), including 16
cases among vaccinated patients, five of whom had seemingly
completed a full and properly timed vaccination series [26].
This persistent burden, especially in highly vaccinated envi-
ronments, highlights the necessity of quantitative anti-HBs
evaluation, targeted boosters for diminishing immunity, and
the facilitation of care for carriers detected opportunistically
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in surgical procedures.

Recent guidelines for haemodialysis patients suggest keeping
anti-HBs levels at least 100 mIU/mL because they tend to go
down over time [28-30]. As a result, experts recommend
checking anti-HBs levels once a year and giving a booster
shot if they drop below 100 mIU/mL. A comparable high-
titer approach has been utilized following liver transplanta-
tion to avert HBV-related disease. In line with this methodol-
ogy, Khiangte et al. found no HBV reactivation in individu-
als who sustained anti-HBs levels exceeding 100 mIU/mL, de-
spite the lack of antiviral treatment [31,32]. These studies un-
derscore the clinical significance of identifying preoperative
patients between the 10-<100 mIU/mL or <10 mIU/mL cat-
egories and prioritizing targeted boosters to provide more sus-
tained protection, particularly among high-risk populations
such as those with chronic kidney disease or haemodialysis
and immunosuppressed persons. In accordance with this, our
group of participants exhibited significant immune deficien-
cies within comorbidity subgroups: 39.5% of patients with di-
abetes mellitus and 64.7% of those with chronic renal disease
demonstrated reduced or non-existent seroprotection (anti-
HBs <100 mIU/mL, including <10 mIU/mL). These results
highlight the necessity of regular preoperative screening for
hepatitis B indicators in cataract surgical protocols, particu-
larly for elderly or immunocompromised individuals, and ad-
vocate for targeted booster immunization to improve seropro-
tection in these groups.

Meta-analytic evidence indicates diminished seroprotection
following HB vaccination in older adults, individuals with a
body mass index >25, smokers, and those with comorbidi-
ties [33]. Other pooled data show that in people who are im-
munocompetent and have been properly vaccinated, protec-
tion usually lasts for about 20 years, with just a few short-lived
HBsAg seroconversions [34]. Inlight of this, our preoperative
screening of patients who underwent cataract surgery showed
that alot of older people had weak immunity: 39.1% had anti-
HBs levels below 10 mIU/mL, 19.5% had levels between 10
and 100 mIU/mL, and 39.5% of patients with diabetes and
64.7% of patients with chronic kidney disease had levels below
100 mIU/mL. These findings advocate for a risk-stratified, op-
portunistic strategy within cataract pathways: uphold stan-
dard vaccination practices universally, while identifying and
administering targeted boosters to individuals with anti-HBs
<10 mIU/mL or 10-<100 mIU/mL—especially older adults
and patients with diabetes or chronic kidney disease—to aug-
ment seroprotection identified during routine preoperative
assessments.

Although our cohort showed a higher proportion of women
with anti-HBs <10 mIU/mL, multiple studies and reviews re-
port that males often mount weaker HBV vaccine responses
than females, with sex-based differences observed across re-
gions and settings [33,35-37]. When combined, our female-
dominant non-protection may indicate cohort-specific fac-
tors (e.g., demographic characteristics, comorbidity burden,
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time since vaccination, undocumented vaccination histories)
or residual confounding if body mass index (BMI), metabolic
status, or the interval from vaccination to testing varied by
sex. From a methodological standpoint, these observations
endorse the presentation of sex-stratified results in conjunc-
tion with adjusted models thatincorporate BMI and the inter-
val since vaccination. Operationally, irrespective of sex-based
directionality in a specific context, the identification of indi-
viduals with anti-HBs <10 mIU/mL or 10-<100 mIU/mL
continues to be therapeutically relevant for targeted booster
methods identified via standard preoperative screening.

Furthermore, the detection of HBsAg positivity in 4.4% of pa-
tients (n:19; females: 8 [42.1%)], males: 11 [57.9%])— which
is comparable to the reported national prevalence [38-40] -
underscores the silent burden of HBV infection in surgical
populations. Routine serological screening facilitates early di-
agnosis and targeted infection control interventions, thereby
reducing intraoperative transmission risk. Although anti-
HCV positivity was detected in only 0.5% of patients and
HIV seroprevalence was minimal, universal screening remains
essential to ensure the safety of patients and staft.

Comprehensive infection control protocols were imple-
mented for seropositive patients undergoing surgery. These
included preoperative infectious disease consultations, en-
hanced barrier precautions (double gloves, impermeable
gowns, and eye protection), use of dedicated surgical in-
struments, and meticulous administration of local anaesthe-
sia to prevent needlestick injuries. The surgical team re-
ceived targeted training on universal precautions and post-
exposure management protocols, which significantly miti-
gated the risk of blood-borne pathogen transmission. Rou-
tine booster doses are not advised for the general populace
in low-endemicity areas; nevertheless, our context indicates
moderate endemicity (HBsAg ~4%), where exposure risk
is significant, especially among older persons and individu-
als with comorbidities. In light of our preoperative find-
ings of substantial immunity gaps (anti-HBs <10 or 10-<100
mIU/mL), a targeted, opportunistic booster strategy inte-
grated into preoperative workflows is warranted: evaluate
seroprotection, administer boosters as necessary, and facili-
tate care linkage for HBsAg-positive individuals. The im-
plementation of WHO recommendations has altered HBV
endemicity in several Asian nations; nonetheless, the un-
derlying risk remains variable, being elevated in certain con-
Guidance established in
low-endemicity regions (Europe/North America) typically

texts and moderate in others.

emphasizes the completion of the primary series and does
not support routine boosters for the general population—
except for immunocompromised groups (e.g., chronic kid-
ney disease/haemodialysis, advanced immunosuppression),
for whom periodic monitoring and booster dosing are recom-
mended.

Translating these principles to moderate-endemicity contexts
like ours, the higher lifetime probability of exposure argues
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against blanket boosting yet for a risk-stratified, opportunis-
tic approach: use the preoperative visit to identify low/non-
protected patients (anti-HBs <10 or 10-<100 mIU/mL), of-
fer targeted boosters, and ensure linkage to care for those who
are HBsAg-positive.

Limitations

This study is limited by its cross-sectional, single-centre de-
sign, which restricts causal inference and limits the generaliz-
ability of the findings. Longitudinal multicentre studies are
warranted to assess the durability of vaccine-induced immu-
nity and eftectiveness of booster doses in maintaining long-
term protection.

E CONCLUSION

This study revealed that a considerable proportion of patients
undergoing cataract surgery, predominantly older adults, ex-
hibited inadequate protective anti-HBs levels. These find-
ings highlight the urgent need for targeted booster immuniza-
tion strategies and early vaccination initiatives to ensure sus-
tained protection against HBV infection. Enhancing serolog-
ical screening and vaccination efforts within surgical settings
aligns with the World Health Organization’s goal of achiev-
ing 90% global hepatitis B vaccination coverage by 2030, rep-
resenting a critical step towards HBV elimination. Ophthal-
mologists and surgical teams must maintain heightened vigi-
lance regarding the patients’ serological status to ensure opti-
mal infection control and patient safety.
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