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Abstract

Ocular Surface Diseases (OSDs) are frequently underrecognized in critically ill patients undergoing
invasive mechanical ventilation and deep sedation in Intensive Care Units (ICUs). Despite their well-
documented impact on post-discharge quality of life, ocular care remains a secondary priority, often
overshadowed by the management of vital organ dysfunction. This study aimed to identify evidence-
based nursing practices effective in the prevention and management of OSDs among sedated,
mechanically ventilated ICU patients. A rapid review of the literature was conducted between
February and August 2024 and registered with PROSPERO (CRD4202******) TLiterature searches
were carried out in MEDLINE (via PubMed), CINAHL, EMBASE, and Google Scholar, targeting full-
text articles published between 2014 and 2024. A total of 14 studies met the inclusion criteria. Due to
the heterogeneity of study designs, a narrative synthesis was performed in place of a meta-analysis.
The findings consistently demonstrated that nursing interventions —such as regular ocular cleansing
with sterile isotonic saline, application of preservative-free lubricating ointments, and use of moisture
chambers—are effective when tailored to the severity of eyelid dysfunction and adjusted for
environmental conditions including humidity, temperature, and lighting. These results highlight the
urgent need for the development and implementation of standardized, evidence-based protocols for
ocular care in ICU settings. Addressing this often-overlooked aspect of patient safety may
substantially improve ocular outcomes and contribute to enhanced quality of life following ICU
discharge for this vulnerable population.

Keywords: Ocular Surface Disease (OSD); eye care; Intensive Care Unit (ICU); rapid review

Introduction

ICU patients with sedation and drug-induced muscle paralysis have compromised ocular
protection mechanisms, making them more susceptible to developing Ocular Surface Diseases
(OSDs), of which Exposure Keratopathy (EK) is the most common in the intensive care setting. This
condition affects 20-42% of all ICU patients (Hernandez et al., 1997), with 60% of those having been
sedated for at least 48 hours (Grixti et al., 2013; Werli-Alvarenga et al., 2011).

The EK manifests as corneal dryness due to excessive tear evaporation on the eye’s surface. If
not detected and treated, this condition can lead to ulceration, microbial keratitis and permanent
visionloss caused by scarring (Hernandez et al., 1997).

Unfortunately, limited studies are available to determine or compare the effectiveness of various
prevention and treatment methods, making it difficult to determine what is the best evidence-based
practice for eye care in ICUs patients (Alansari et al., 2015). As a result, these treatments continue to
be implemented constructed on individual beliefs or knowledge.

The aim of this rapid review is to identify the main evidence-based eye care practices to prevent
and treat OSDs in critically ill, sedated patients on mechanical ventilation in the ICUs.
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Materials and Methods
Study Design

A rapid review was conducted from February 1 to August 31, 2024, following the method
recommended by the World Health Organization (Tricco et al., 2017) and further refined by Langlois
et al. (2019) in seven phases: (1) needs assessment and topic selection; (2) study development; (3)
literature search; (4) study screening and selection; (5) data extraction; (6) risk of bias assessment; (7)
knowledge synthesis.

In accordance with the aim of this study, the search question was: “what are the best evidence-
based practices for eye care in patients under sedation and invasive mechanical ventilation to prevent
and treat Ocular Surface Diseases (OSD) in Intensive Care Units (ICUs)?”.

The project was registered with the International Prospective Register of Systematic Reviews
(PROSPERQ): CRD4202x++++x,

Search Strategy

The search strategy was designed by all members of the research team and subsequently
submitted for expert academic review (AMG). In February 2024, an initial search was conducted in
the Google Scholar search engine and the MEDLINE databasevia PubMed, allowing the authors to
identify keywords for the search strategy. From March to May 2024, the MEDLINE database was
searched via PubMed, CINAHL (EBSCO), and EMBASE (Elsevier) using the search strings shown in
Table 1.

Table 1-Literature Search Strategy.

Study Selection

In compliance with methodological standards for systematic reviews (Page et al., 2021), a
screening, eligibility and inclusion process was conducted by two independent ICU experts (LC and
SGS). A third independent ICU expert (SL) was consulted to resolve any emerging disagreements.

For the screening, eligibility, and inclusion process, the RYYAN software for systematic reviews
was used (Ouzzani et al., 2016). The following inclusion criteria were applied during the search phase:
(1) adults (218 years old) admitted to ICUs, (2) articles published in English, (3) articles published
within the last 10 years. Exclusion criteria were as follows: (1) articles referring to pediatric
populations (<18 years), (2) settings other than intensive care (e.g., recovery rooms or operating
theaters), (3) articles not focused on the nursing contribution.

Quality Methodological Assessment of Included Studies

Only primary studies with well-structured designs were included to reduce the overall risk of
bias. These studies were critically appraised independently by two reviewers (LC and MC) using the
Joanna Briggs Institute (JBI) critical appraisal checklist for assessing methodological quality (risk of
bias) (Aromataris et al., 2015).

The appropriate evaluation form was selected according to the research type of the article. Each
evaluation checklist had 8 to 13 questions with a label Y = yes, N = no, UC = unclear, NA = not
applicable. Studies with a score of 27 out of a maximum score of 10 or 270% if the maximum score
was not 10 were considered high quality; studies with a score of <4 or 40% were considered low
quality studies. Studies with a score between 4 and 7 (40%-70%) were considered of medium quality
(Mersha et al., 2020). Any disagreements were resolved through consensual discussion between two
reviewers.

Data Extraction

Two independent reviewers (LC and SGS) read the complete studies and extracted the essential
data for this study. Disagreement between reviewers were resolved through discussions and mutual
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agreement. All data were extracted from each included study were recorded in a Microsoft Excel
spreadsheet as follows: (1) first author and year of publication; (2) country; (3) study design; (4)
participant profiles; (5) interventions; (6) main outcome.

Data Analysis and Synthesis

Due to the clinical heterogeneity (intervention strategy, duration of interventions) and studies
desing it was not possible to conduct a meta-analysis of the extracted data, the results obtained are
reported in narrative form.

The target factors were first classified according to ocular damage and then organised
chronologically in the data extraction table. Further results, relating to the general characteristics and
methodological quality (risk of bias) of the included studies, were organised in customised tables.

Results
Search Results

A total of n=1305 records were initially identified through database searches. Following the
application of automated tools and the removal of duplicates, n=1095 records were excluded. The
remaining n=210 records underwent a preliminary screening based on title and abstract. Of these, n
= 167 studies were excluded for not meeting the predefined inclusion criteria. Subsequently, n=43
full-text articles were retrieved for detailed assessment. After full-text review, n=12 studies met the
inclusion criteria and were included in the review. Additionally, a manual search using other sources,
including Google Scholar and backward citation tracking, yielded n=2 further eligible studies.
Therefore, a total of n=14 studies were included in the final synthesis (Kalhori et al., 2015; Bendavid
et al., 2017; Babamohamadi et al., 2018; Kousha et al., 2018; Vyas et al., 2018; de Araujo et al., 2019;
Dhanapala et al., 2021; Badparva et al., 2021; Pourghaffari et al., 2021; Nikseresht et al., 2021; Yu, et
al., 2021; Rezaei et al., 2022; Mobarez et al., 2022, Pai et al., 2023). The study selection process is
illustrated in Figure 1.

Figure 1-Preferred Reporting Items for Systematic Review and Meta-Analyses PRISMA flow
Diagram.

Study Attributes

Details about the study features are reported in Table 2. All the articles are covering the last 10
years. This rapid review included research from n=6 countries. Data synthesis revealed that 43% of
the articles (n=6) were published before 2019, while the remaining 57% (n=8) were published between
2020 and 2024. 79% (n=11) of the studies were conducted in Asia. Analyzing the study design, 64%
(n=9) were experimental with a strong prevalence of RCTs, and the remaining 36% (n=5) were
observational. Across the studies, ICUs patients were predominantly sedated, mechanically
ventilated, and at risk of OSDs, with sample sizes ranging from 27 to 371 patients. Several
interventions were investigated, including polyethylene covers, preservative-free artificial tears,
vitamin A and antibiotic-based ophthalmic ointments, moisture chambers, eye taping techniques,
and structured nursing protocols. Comparative effectiveness among these interventions varied;
however, polyethylene covers and ointments emerged consistently as effective strategies for
preventing exposure keratopathy and other ocular complications. A minority of studies also
evaluated the impact of nursing education and protocol adherence on patient outcomes, with
findings indicating significant reductions in ocular morbidity following structured training. Overall,
the reviewed studies provided clinically relevant, though methodologically heterogeneous, evidence
for constructing evidence-based nursing protocols tailored to eye care in the intensive care setting.

Table 2—Data Summary.

Table 3—Study Attributes.
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Methodological Quality

Analysis of the data using the JBI checklists revealed that 72% (n=10) studies were of good
quality, 28% (n=4) studies were of moderate quality, and no studies were of poor quality. Regarding
the included observational studies, the data showed goodquality in terms of study design and data
collection, with some limitations related to sample representativeness and control of sampling bias.
On the other hand, the experimental studies generally met the criteria for randomization and blinding,
although some studies had follow-up issues that couldaffect the reliability of the results.

Table 4—Quality Assessment of the Included Studies.

Discussion

A total of n=14 full-text articles were included from the international literature, encompassing
eyes care practices in over 1,322 sedated patients undergoing invasive mechanical ventilation across
various countries. Notably, no prior rapid reviews addressing this topic were identified, making the
present study the first of its kind.

Based on a multidimensional assessment of methodological quality, the included studies
demonstrated a high degree of consistency, clinical relevance, and both internal and external validity,
with 72% of them classified as high-quality.

The narrative synthesis revealed that a primary objective of ocular care in critically ill patients is
the maintenance of ocular surface integrity through adequate cleaning and hydration, primarily by
minimizing tear evaporation. Interventions were generally tailored to the degree of lagophthalmos
and accompanied by environmental adjustments, such as regulating ambient light, temperature
(22.5-25.5 °C), and humidity (50-60%) (Yu et al., 2021). For ocular cleansing, several studies
recommended cleaning every 2—4 hours, or at least once per nursing shift, using sterile gauze soaked
in isotonic saline or sterile water (Werli-Alvarenga et al., 2011; Kousha et al., 2018; Hearne et al., 2018;
Vyas et al., 2018; Sanghi et al., 2021). Direct irrigation with isotonic saline alone, however, is not
advisable due to the associated risk of cross-contamination and a higher incidence of ocular surface
disorders (Werli-Alvarenga et al., 2011; Davoodabady et al., 2018). To maintain corneal hydration,
preservative-free lubricants ointments applied at regular intervals (every 2, 4, 8, or 12 hours) are
preferred, as noted by Simsek et al. (2018). These lubricating ointments have demonstrated greater
effectiveness than manual eyelid closure or artificial tears alone (Ahmadinejad et al., 2020). Notably,
Hearne et al. (2018) found no significant difference between frequent ocular lubrication and eyelid
taping with microporous tape in preventing corneal abrasions in patients with Grade 1
lagophthalmos. Lubricating agents have thus long constituted a cornerstone of ICU eye care protocols
(Werli-Alvarenga et al., 2011). More recent evidence favors the use of moisture chambers —such as
polyethylene film or swimming goggles—which provide comprehensive corneal coverage and
effectively reduce tear evaporation. A meta-analysis by Rosenberg and Eisen (2008) demonstrated
the superior protective effect of moisture chambers compared to lubricating ointments. Additional
advantages include easier application and less frequent reapplication, improving compliance with
care protocols. Sanghi et al. (2021) also found that artificial eye shields and polyethylene film offered
superior corneal protection compared to lubricating drops, with efficacy comparable to lubricating
ointments. Although data are limited, vitamin A-based ophthalmic ointments appear beneficial in
preventing corneal injury among unconscious, mechanically ventilated patients (Badparva et al.,
2021; Babamohamadi et al., 2018). Similarly, prophylactic or therapeutic use of antibiotic ointments
containing 0.3% ofloxacin or 1% chloramphenicol (sificetin) is supported in selected cases. When
microbiological testing yields specific sensitivities, targeted antibiotic therapy is recommended
(Kousha et al., 2018; Vyas et al., 2018).

It is worth noting that only one of the included studies focused on patients in the prone position,
limiting generalizability for this subgroup. However, the recommendations by Lightman &
Montgomery (2020) and Sanghi et al. (2021) suggest similar eye care strategies as those employed for
supine patients, including frequent ocular cleansing, eyelid taping with microporous tape,
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application of preservative-free lubricants, and use of polyurethane films (10 x 10 cm), in conjunction
with postural adjustments such as anti-Trendelenburg positioning and head rotation every 4 hours,
where feasible.

Importantly, ICU nurses have demonstrated the ability to screen for ocular surface disorders,
such as exposure keratopathy and keratoconjunctivitis, with acceptable levels of sensitivity and
specificity (McHugh et al., 2008). Regular nursing assessments and documentation of ocular
condition may facilitate early identification and timely management, improving clinical outcomes.

This rapid review underscores an often-overlooked aspect of patient safety in intensive care: the
prevention and management of ocular surface disorders in deeply sedated, mechanically ventilated
patients. Despite their impact on visual function and post-discharge quality of life, these
complications are frequently neglected in daily care. The literature demonstrates that protocolised
and meticulous eye care substantially reduces ocular morbidity and contributes to better long-term
outcomes (Kadri et al., 2011; Demirel et al., 2014; Masoudi et al., 2014). In alignment with international
guidelines (Pourghaffari et al., 2021; Lightman & Montgomery, 2020; NSW Agency, 2024), this review
synthesizes current evidence into a practical, nurse-led protocol—*“Eye Care, You Care” —proposed for
implementation in ICU settings (Supplementary Material). By addressing a critical gap in care
delivery, this work offers a timely and evidence-based tool for standardizing eye care practices and
enhancing multidisciplinary collaboration in critical care environments.

Several limitations of this review must be acknowledged. First, due to heterogeneity in study
designs and outcomes, a meta-analysis could not be performed, limiting the ability to derive pooled
effect estimates. Second, many of the included observational studies relied on non-probability
sampling, which may introduce sampling bias. Finally, despite the structured and systematic nature
of the review process, selection and information biases may have occurred due to the limited number
of databases searched and the exclusion of grey literature and secondary studies. While the overall
methodological quality and relevance of the included studies were deemed acceptable, these
limitations should be considered when interpreting the findings and guiding future research.

Conclusions

This rapid review provides the first structured synthesis of current evidence on eyes care for
critically ill, sedated, and mechanically ventilated patients in ICU. The findings consistently endorse
the implementation of targeted practices —such as regular ocular cleansing, the use of preservative-
free lubricating ointments, and moisture chambers—tailored to the degree of lagophthalmos and
modifiable environmental conditions. The reviewed literature highlights the urgent need for the
development and implementation of standardized, evidence-based protocols to harmonize and
enhance eye care practices in the ICU.

Addressing this often-overlooked dimension of patient safety holds the potential to substantially
improve clinical outcomes and post-ICU quality of life. While the heterogeneity of study designs
precluded meta-analytic synthesis, the methodological consistency and quality of the included
studies offer a robust foundation for clinical guidance. The proposed empirical nurse-led protocol
“Eye Care, You Care”, operationalizes these findings into a practical tool for routine ICU application.
Future high-quality, multicenter research is essential to validate the effectiveness of specific
interventions —particularly in patients managed in the prone position—and to support broader
protocol implementation across ICU settings.
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