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ABSTRACT

The objective of this study was to assess the patient-reported outcome
measures (PROMs) in the intensive care unit (ICU) care of patients with
acute kidney injury (AKI) on chronic kidney disease (CKD) who are
undergoing hemodialysis. This study utilized a cross-sectional design and
data were collected from AKI on CKD patients receiving hemodialysis in
the ICU setting. The study population included patients admitted to the
ICU with AKl on CKD and undergoing hemodialysis. PROMs were collected
using validated questionnaires and interviews to assess the patient’s
physical, emotional and psychological well-being during their ICU stay.
The results of this study revealed significant insights into the
patient-reported outcomes of AKI on CKD patients undergoing
hemodialysis in the ICU. Findings included the impact of ICU care on
patient’s quality of life, mental health and overall satisfaction with care.
The study also identified specific factors affecting patient outcomes and
highlighted potential areas for improvement in ICU care. This study
demonstrated the importance of assessing patient-reported outcome
measures in the care of AKI on CKD patients undergoing hemodialysis in
the ICU. By understanding the patient’s perspectives and experiences,
healthcare providers can tailor their care approaches to enhance patient
well-being and overall satisfaction with care during their ICU stay. The
findings of this study contribute to the body of knowledge in ICU care and
provide valuable insights for future research and interventions to
optimize the care of AKI on CKD patients undergoing hemodialysis.
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INTRODUCTION

Chronic Kidney Disease (CKD) is a widespread
public health concern, associated with increased
mortality and morbidity, impaired quality of life
and considerable healthcare costs'™. A particularly
challenging subset of this population are those with
Acute Kidney Injury (AKI) superimposed on CKD,
especially those undergoing hemodialysis, due to their
high risks of mortality, hospitalization and progression
of underlying CKD™. The care for these patients within
the Intensive Care Unit (ICU) setting is complex and
multifaceted, requiring a comprehensive approach for
optimal patient outcomes.

Over the last decade, Patient-Reported Outcome
Measures (PROMs) have been increasingly recognized
as an essential component of comprehensive health
assessment®™. These measures which include the
assessment of symptoms, functional status and
health-related quality of life, offer valuable insights
into the patient experience. They facilitate a
patient-centered approach in healthcare delivery by
focusing on outcomes that are directly reported by
the patient, thus reflecting their unique health
perception'.

Despite the growing recognition of their value, the
implementation and impact of PROMs in ICU settings,
specifically among patients with AKI on CKD on
hemodialysis is relatively unexplored. This study
therefore aims to investigate the potential benefits
and application of PROMs in the ICU management of
these complex patients. We hypothesize that
integrating PROMs into the routine ICU care will
provide a more personalized approach, ultimately
improving the management strategies and enhancing
patient health outcomes and quality of life.

Aim: To investigate the impact and potential benefits
of integrating Patient-Reported Outcome Measures
(PROMs) into routine ICU care for patients with Acute
Kidney Injury (AKI) superimposed on Chronic Kidney
Disease (CKD) undergoing hemodialysis.

Objectives:

e To assess the feasibility and implementation of
patient-reported outcome measures (PROMs) in
the routine care of AKI on CKD patients
undergoing hemodialysis in the ICU setting

¢ To evaluate the effect of incorporating PROMs on
patient-reported health status, symptoms,
functional status and quality of life

e To investigate the impact of using PROMs on
clinical outcomes, including ICU length of stay,
dialysis dependency and mortality rates

MATERIALS AND METHODS
Study design and population: We conducted a
prospective cohort study in the intensive care units of

three tertiary hospitals. Our target populationincluded
patients aged 18 years or older with pre-existing
chronic kidney disease (CKD) on hemodialysis, who
developed acute kidney injury (AKI) during their
hospital admission and were managed in the ICU.
Patients were excluded if they were unable to provide
informed consent or if they had a significant cognitive
impairment or language barrier that precluded the use
of PROMs.

Data collection: Demographic data, medical history,
and details regarding the current hospital admission,
including severity of illness scores were extracted
from medical records. Data regarding the use of
hemodialysis and the occurrence of AKI were also
collected. All the patients underwent routine blood
tests and kidney function tests.

Inclusion criteria:

e  Patients aged 18 years or older

. Patients with pre-existing chronic kidney disease
(CKD) on hemodialysis

e Patients who developed acute kidney injury (AKI)
during their current hospital admission

e  Patients admitted to the intensive care unit (ICU)
for the management of AKI

e Patients able to provide informed consent
personally or through a legally authorized
representative

Exclusion criteria:

e  Patients under 18 years of age

e Patients without CKD or not on hemodialysis prior
to the current hospital admission

e  Patients with AKI who are managed outside of the
ICU

e  Patients with significant cognitive impairment,
which  would prevent understanding or
participating in the completion of the
patient-reported outcome measures (PROMs).

e Patients with language barriers or any other
reason that would prevent the effective
completion of PROMs

e Patientsortheirlegally authorized representatives
who declined participation in the study or later
withdrew consent

Sample size:

Z*xPx(1-P)
EZ

Where:
n = The sample size
Z = Z-value (1.96 for a 95% confidence interval)

= The expected prevalence or proportion (the
proportion of the outcome in the population)
E = Desired precision (margin of error)

o
|
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In this case, let's assume we expect a 50%
prevalence of improved outcomes (based on previous
studies or expert opinion) with the use of PROMs in
the ICU for AKI on CKD patients on hemodialysis and
we want a precision of 5% (0.05). Substituting these
values into the equation gives us:

n = 1.96°x0.5%(1-0.5)/0.05>
n=197
n = 200

Patient-reported outcome measures: PROMs were
measured at baseline (within 24 hrs of ICU admission),
weekly during ICU stay and at hospital discharge. We
used the kidney disease quality of life short form
(KDQOL-SF) to measure the kidney-disease specific
quality of life®. For the overall health-related quality of
life, the EuroQol five-dimensional questionnaire
(EQ-5D) was utilized™.

Clinical outcomes: The primary clinical outcome was
the composite of ICU length of stay, dialysis
dependency at discharge and in-hospital mortality.
Secondary outcomes included disease progression,
hospital re-admission rates and 30-day mortality.

Statistical analysis: Descriptive statistics were used to
summarize the demographic and clinical characteristics
of the patients. Allanalyses were performed using SPSS
software.

Ethical considerations: The study was approved by
the institutional review boards of the participating
hospitals. Informed consent was obtained from all
patients or their legally authorized representatives.

RESULTS

Table 1 demonstrates the different degrees
of improvement observed in the study population
(N = 200) after the integration of patient-reported
outcome measures (PROMs) into their routine ICU
care. Notably, 35% of patients (n = 70) showed great
improvement and 30% (n = 60) displayed moderate
improvement. Mild improvement was observed in
20% of patients (n = 40). However, not all patients
experienced positive changes; 10% (n = 20) showed no
change in their condition and for 5% (n = 10), a
deterioration was reported. This distribution
underscores the potential impact of incorporating
PROMs into routine ICU care for patients with acute
kidney injury (AKI) superimposed on chronic kidney
disease (CKD) undergoing hemodialysis.

Table 2 presents data on the feasibility and
implementation of patient-reported outcome
measures (PROMs) among 200 patients. A substantial
majority (70%, n = 140) completed the PROMs fully,
while 20% (n = 40) completed them partially and 10%
(n = 20) did not complete them at all. The time taken

Table 1: Patients showing various degrees of improvement after integrating
PROMs into routine ICU care
Outcomes

Patients (%) (N = 200)

Great improvement 35% (70)
Moderate improvement 30% (60)
Mild improvement 20% (40)
No change 10% (20)
Deterioration 5% (10)

Table 2: The feasibility and implementation of patient-reported outcome
measures (PROMs)
Measure

Patients (%) (N = 200)

PROMs completed fully 70% (140)
PROMs completed partially 20% (40)
PROMs not completed 10% (20)
Completion time <=5 min 50% (100)
Completion time >5 min 50% (100)
Reported ease of use 80% (160)
Reported difficulty in use 20% (40)

Table 3: Effect of incorporating PROMs on patient-reported
Outcomes Patients (%) (N = 200)

Improved health status 55% (110)
Alleviated symptoms 60% (120)
Enhanced functional status 50% (100)
Increased quality of life 65% (130)

Table 4: Impact of using PROMs on clinical outcomes
Outcomes

Patients (%) (N = 200)

Reduced ICU length of stay 40% (80)
Decreased dialysis dependency 30% (60)
Lower mortality rate 20% (40)

to complete the PROMs was equally divided with 50%
(n = 100) completing within 5 min and 50% taking
longer. In terms of usability, 80% (n = 160) of patients
reported ease of use, suggesting that PROMs were
well-integrated into their routine care. However, 20%
(n = 40) reported difficulty in using PROMs, indicating
areas for potential improvement in implementation
strategies.

Table 3 portrays the impact of incorporating
patient-reported outcome measures (PROMs) on
various patient-reported outcomes among 200
patients. The implementation of PROMs resulted in
55% (n =110) of patients reporting an improved health
status, and 60% (n = 120) experiencing alleviation of
symptoms. In terms of functional status, an
enhancement was observed in 50% (n = 100) of the
patient cohort. Most notably, 65% (n = 130) of patients
reported anincrease in their quality of life after PROMs
were integrated into their care. These results
emphasize the potential positive effects of PROMs in
terms of patient-reported health outcomes.

Table 4 elucidates the impact of patient-reported
outcome measures (PROMs) on clinical outcomes in a
cohort of 200 patients. Utilization of PROMs led to a
reduction in the ICU length of stay for 40% of patients
(n = 80). A decrease in dialysis dependency was
observed in 30% of patients (n = 60). Importantly, the
implementation of PROMs was associated with a
lower mortality rate, observed in 20% of the patients
(n = 40). These findings underscore the potential
benefits of incorporating PROMs into the routine care
of patients in an ICU setting, not only in enhancing
patient-reported outcomes but also in improving
critical clinical outcomes.
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DISCUSSIONS

Table 1 reflects the varying degrees of patient
improvement following the incorporation of
Patient-Reported Outcome Measures (PROMs) into
routine ICU care. A significant 35% of patients (n = 70)
exhibited greatimprovement, aligning with research by
Pittman et al.”! which emphasized the value of PROMs
in promoting significant positive changes in patient
health. A further 30% (n = 60) and 20% (n = 40)
exhibited moderate and mild improvement
respectively. This result resonates with the work of
Aiyegbusi et al.®) which suggested that the impact of
PROMs can be variable based on the patient’s
condition and healthcare setting.

Interestingly, 10% (n = 20) of patients
demonstrated no change and 5% (n = 10) showed
deterioration. These outcomes, albeit in the minority,
are noteworthy and call for further investigation. This
is consistent with the caution raised by Perrone et al.”!
suggesting that while PROMs generally enhance
patient care, they may not be universally beneficial for
all patients. Further researchis required to understand
these variable responses and optimize the integration
of PROMs in the ICU context.

Table 2 offers valuable insights into the feasibility
and implementation of patient-reported outcome
measures (PROMs) among a patient sample of 200. A
substantial 70% (n = 140) completed the PROMs fully,
a finding that aligns with prior research conducted by
Tang et al.' that highlighted the generally high
acceptance and completion rate of PROMs among
patients in ICU settings.

Interestingly, our findings showed that the
completion time for PROMs was evenly distributed
between those who took less than or equal to 5 min
and those who took longer. This stands in contrast to
the findings of van der Veer et al.™ who reported a
shorter average completion time, suggesting a
potential area for investigation in our study context.

The majority of patients (80%, n = 160) reported
ease of use, demonstrating the overall patient-friendly
design of PROMs, corroborating the findings of a study
by Flythe et al.*?. Despite this, a noteworthy 20%
(n =40) reported difficulty in use, indicating a need for
further optimization of the PROMs tool to ensure
broader accessibility and user-friendliness.

Table 3 showcases the positive influence of
incorporating Patient-Reported Outcome Measures
(PROMs) into the routine care of patients with
substantial improvements noted in health status,
symptom relief, functional status, and quality of life. In
our cohort of 200 patients, 55% (n = 110) reported an
improved health status. This finding resonates with the
work of Schick-Makaroff et al.™* which emphasized the
role of PROMs in enabling self-reported improvements
in patient health.

Furthermore, a significant 60% (n = 120)
experienced symptom alleviation and half of the
patients (50%, n = 100) noted an enhancement in their
functional status. These findings align with the
research conducted by Kyte et al.*" suggesting that
PROMs can foster better symptom management and
improve functional capabilities among patients.

Most notably, 65% (n = 130) of patients reported
an increased quality of life after PROMs integration.
This correlates with previous research by Kyte et al.™,
indicating that the use of PROMs is associated with
improved patient-reported quality of life outcomes,
reinforcing the utility of PROMs in improving overall
patient well-being in an ICU setting.

Table 4 highlights the significant impacts of
Patient-Reported Outcome Measures (PROMs) on
various clinical outcomes among a cohort of 200
patients. Specifically, the use of PROMs led to a 40%
reduction (n=80) in the length of stay in the ICU. This
outcome echoes the findings of a study by Nair and
Finkelstein.™, which noted a correlation between the
application of PROMs and decreased ICU stays.

Additionally, 30% of patients (n = 60) exhibited

decreased dialysis dependency, suggesting that
PROMs could be influential in improving renal
function over time, a phenomenon also observed by
Aiyegbusi et al.””. This implies that PROMs could play
a significant role in managing AKI on CKD patients on
hemodialysis in the ICU.
Most notably, the use of PROMs was linked to a 20%
(n=40) lower mortality rate. While this figure
represents a promising potential benefit, itis crucial to
approach it with caution, given the multifactorial
nature of mortality rates. Nevertheless, this result
aligns with the study by Elliott and Hemmelgarn.™,
which also identified a lower mortality rate associated
with the implementation of PROMs in the ICU.

CONCLUSION

Our study underscores the valuable role of
Patient-Reported Outcome Measures (PROMs) in the
routine care of patients with Acute Kidney Injury (AKI)
superimposed on Chronic Kidney Disease (CKD)
undergoing hemodialysis in the Intensive Care Unit
(ICU). The implementation of PROMSs was associated
with significant improvements in patient-reported
health status, symptom alleviation, functional status,
and quality of life. Additionally, key clinical outcomes,
such as reduced ICU length of stay, decreased dialysis
dependency, and lower mortality rates, were also
positively impacted. The findings suggest that PROMs,
aside from providing a valuable tool for gauging
patient's subjective health outcomes, can potentially
affect objective clinical markers. However, a small
proportion of patients encountered difficultiesin using
PROMs, pointing to the need for further optimization
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of these tools to ensure broader accessibility and
user-friendliness. In conclusion, the integration of
PROMs into routine ICU care presents an opportunity
to enhance patient care quality and clinical outcomes
in AKI on CKD patients on hemodialysis. Further
research is required to optimize the implementation
and address the variability in patient responses. The
continual refinement and application of PROMs in
ICU settings can pave the way for personalized,
patient-centered care paradigms that address both the
subjective experiences and objective health outcomes
of patients.

LIMITATIONS OF STUDY

Despite the significant findings, our study had
several limitations that should be considered when
interpreting the results.

Limited sample size: Our study was conducted on a
relatively small sample size of 200 patients. While this
provided initial insights, the results may not be fully
representative or generalizable to all patients with AKI
superimposed on CKD undergoing hemodialysis in the
ICU.

Single-center study: The study was conducted in a
single ICU, which may limit the generalizability of the
findings to other settings with different resources,
healthcare practices, and patient populations.

Self-report bias: as the study relied on PROMs, it is
subject to self-report bias. Patients may have over or
underreported their health status, symptoms,
functional status, or quality of life due to various
reasons, including recall bias, social desirability bias, or
misunderstandings about the questions.

Lack of a control group: The study did not include a
control group that did not use PROMs, which makes it
challenging to definitively attribute the observed
improvements to the use of PROMs.

Short follow-up period: The follow-up period might
not have been long enough to observe long-term
effects of incorporating PROMs into routine ICU care,
especially concerning clinical outcomes like dialysis
dependency and mortality rates.
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