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Profile analysis and hospitalization outcomes
in critically ill patients with pressure ulcers
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Natalia Balestra? ®, Karoline Razimavicius Barbado? ®, Aline de Oliveira Ramalho? ®

ABSTRACT

Objective: To describe the clinical profile of patients who developed pressure ulcers (PU) during intensive care
in a cardiology unit and to identify the factors associated with discharge and death outcomes. Method:
Observational, retrospective cohort study. Patients who developed PU during their stay in the intensive care
units (ICUs) of a philanthropic hospital in Sdo Paulo and were recorded in the database from January 2018 to
June 2020 were included. The study was approved by the institution’s Research Ethics Committee. Fisher's Exact
Test, Student's t-test, and Pearson'’s y? test were used to assess the associations, with a significance level of 0.05.
Results: Among 456 critically ill patients evaluated, 51 developed PU in the ICU, with a prevalence of 11%.
The sample consisted of 84.3% male patients, with a mean age of 75.8 years (SD=13.6). Sacral PU were present
in 70.5% of the cases. Nutritional risk, SAPS 3 score, length of ICU stays, capillary refill time, age, and RASS score
showed significant correlations with death as an outcome. Conclusion: Clinical factors correlated with death
outcomes were identified in critically ill patients who developed PU in the ICU. As a clinical implication, the
findings highlight the importance of guiding care teams to implement targeted care strategies for these patients.

DESCRIPTORS: Pressure ulcer. Enterostomal therapy. Intensive care units. Critical care.

Analise de perfil e desfechos de internacdo em
pacientes criticos que desenvolveram lesdo por pressao

RESUMO

Objetivo: Descrever o perfil clinico dos pacientes que desenvolveram lesdo por pressdo durante cuidados
intensivos em unidade cardiolégica, identificar os fatores associados ao desfecho alta e 6bito. Método: Estudo
observacional, de coorte retrospectivo. Incluidos os pacientes que adquiriram uma lesdo por pressdo durante
a internag¢do nas unidades de terapia intensiva de um hospital filantrépico em S3do Paulo e estavam registrados
na base de dados de janeiro de 2018 a junho de 2020. Aprovado no Comité de Etica em Pesquisa da instituicao.
Os testes Exato de Fisher, t-Student e y?> de Pearson, com significancia de 0,05, foram adotados para avaliar a
existéncia de associa¢do. Resultados: 456 pacientes criticos avaliados, 51 desenvolveram lesdo por pressdo na
unidade de terapia intensiva com prevaléncia de 11%. Amostra composta de 84,3 do sexo masculino, média de
75,8 anos (DP=13,6), a lesdo por pressdo em regido sacral foi em 70,5% dos casos. Risco nutricional, SAPS 3,
tempo deinternacdoemunidade de terapiaintensiva, tempo de enchimento capilar, idade e RASS demonstraram
correlagdo significativa com o desfecho 6bito. Conclusdo: Identificaram-se fatores clinicos que se correlacionam
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com desfecho ébito em pacientes criticos que desenvolveram lesdo por pressdo na unidade de terapia intensiva.
Como implicacdo clinica, destaca-se a relevancia para direcionamento das equipes assistenciais para implementar
metas de cuidado direcionadas a esses pacientes.

DESCRITORES: Lesdo por pressao. Estomaterapia. Unidades de terapia intensiva. Cuidados criticos.

Analisis del perfil y desenlaces de hospitalizacion
en pacientes criticos con lesiones por presion

RESUMEN

Objetivo: Describir el perfil clinico de los pacientes que desarrollaron lesiones por presién (LP) durante los cuidados
intensivos en una unidad cardiologica, e identificar los factores asociados con el alta hospitalaria y el fallecimiento.
Método: Estudio observacional, de cohorte retrospectiva. Se incluyeron pacientes que adquirieron una LP durante
su estancia en las unidades de cuidados intensivos (UCI) de un hospital filantrépico en Sdo Paulo y que estaban
registrados en la base de datos entre enero de 2018 y junio de 2020. Estudio aprobado por el Comité de Etica en
Investigacion de la institucion. Se utilizaron las pruebas Exacta de Fisher, t de Studenty y? de Pearson, considerando
una significancia del 0,05 para evaluar la existencia de asociaciones. Resultados: Se evaluaron 456 pacientes
criticos, de los cuales 51 desarrollaron LP en la UCI, con una prevalencia del 11%. La muestra estuvo compuesta en
un 84,3% por hombres, con una edad media de 75,8 afios (DE=13,6); el 70,5% de las lesiones por presion se localizé
en la region sacra. El riesgo nutricional, el SAPS 3, la duracion de la estancia en la UCI, el tiempo de llenado capilar,
la edad y la escala RASS demostraron correlacion significativa con el desenlace de fallecimiento. Conclusién: Se
identificaron factores clinicos que se correlacionan con el desenlace de fallecimiento en pacientes criticos que
desarrollaron LP en la UCI. Como implicacion clinica, se destaca la relevancia de orientar a los equipos asistenciales
para implementar metas de cuidado dirigidas a estos pacientes.

DESCRIPTORES: Ulcera por presién. Estomaterapia. Unidades de cuidados intensivos. Cuidados criticos.

INTRODUCTION

Pressure ulcers (PU) result from sharp and/or prolonged pressure, combined with shear forces. This type of injury
affects the skin and/or underlying soft tissues, especially in areas over bony prominences or because of the use of health
care devices. Injuries can present both with intact skin and as open ulcers'.

PUs are classified into stages 1, 2, 3 and 4, according to the type of tissue aftected. In addition to this classification,
some additional definitions are used, such as unclassifiable PU, when the depth of the lesion cannot be determined because
of the presence of unviable tissue. There is also deep tissue PU, which may or may not present skin rupture, manifesting
itself by deep red, maroon, or purple discoloration of the skin, or even by blood blisters, in which deep tissue damage is
evident. In 2016, the National Pressure Injury Advisory Panel (NPIAP) included two new definitions: mucosal membrane
pressure injury and medical device-related pressure injury (MDRPI)!.

Pressure injuries or pressure ulcers are frequent findings in health care settings, especially with regard to patients
under critical care in intensive care units (ICUs). Adverse events associated with health care have been widely discussed,
with emphasis on pressure injury acquired in hospital organizations, as it is a potentially preventable event and may have
increased hospitalization time, hospital costs, nursing workload, infections, and even death as an outcome?.

Severe patients are at high risk of developing PU compared to other patients hospitalized for critical health, ICU
interventions, and pre-existing diseases. In this population, decreased nutrition, use of vasoactive drugs, decreased level of
consciousness, and decreased mobility are important risk factors for the development of PU. In addition, several invasive

and non-invasive devices are commonly used in these patients, increasing the chance of developing MDRPI**.
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'The preservation of skin integrity in critically ill patients inside the ICU represents a challenge for the care team.
For years, research and efforts aimed at identifying, screening, and implementing preventive actions have gained ground
in the care of hospitalized patients. Recent studies have shown the scientific concern in describing the risk factors and the
prevalence of PU in the context of intensive care. These studies highlighted worse outcomes in skin integrity, associating
them with intrinsic factors of the underlying pathology at hospitalization, micro and macro hemodynamic evaluation, use
of vasoactive drugs, mechanical ventilation, comorbidities, and use of medical devices®®.

'This reflection reveals that the relatively high incidence of PU in ICU patients warrants further investigation of the
underlying causes of PU, despite the implementation of preventive nursing practices and various risk assessment methods.
In addition, information about the clinical outcomes of patients who develop PU in critical contexts, particularly in the

Brazilian population, remains scarce.

OBJECTIVES

To describe the clinical profile of patients who developed PU during admission to the cardiac ICU and identify the

factors associated with discharge and death.

METHODS

Observational, retrospective cohort study, guided by the Strengthening the Reporting of Observational Studies in Ep-
idemiology (STROBE). The sample consisted of patients admitted to the adult cardiological ICU, with 23 beds in a large
philanthropic hospital, located in the state of Sdo Paulo, and who were evaluated for the collection of the PU prevalence
indicator in that institution.

Data were collected through a database called “Pressure Injury Prevalence Indicators”, stored on the virtual hard disk
of the Stomatherapy Specialized Nursing Service of that hospital. This base was prepared in Excel® spreadsheet format.
Only the nurses specialized in stomatherapy in this service have access to the data of this database, which are used to
calculate the prevalence of PU and create institutional indicators of PU.

The systematic collection of this database occurs on a timely and monthly basis, through a complete evaluation of the
skin in all inpatients on a specific day and is carried out by a nurse trained by the stomatherapy group. Based on the data
obtained, it is possible to identify the number of patients who developed PU at the institution, in addition to details related
to the stage of injury, anatomical region, relationship with medical devices, Braden scale, use of mechanical containment.
Through collection in electronic medical records, data were complemented with clinical information, such as: age, sex,
Richmond Agitation-Sedation Scale (RASS), diagnosis of hospitalization, hospital outcome, clinical history, length of ICU
stay, use of vasoactive drugs, use of norepinephrine greater than 0.30 micrograms per kilogram per minute at hospitalization,
mechanical circulatory assistance device, mechanical ventilation, presence of nutritional risk assessed routinely through the
application of the Nutritional Risk Screening scale (NRS-2002) by the nutritionist, clinical annotation of capillary filling
time less than or equal to 3 seconds recorded in nursing or medical evolution, and Simplified Acute Physiology Score 3
(SAPS3). Laboratory tests were also collected: hemoglobin [reference value (RV):11.7 to 14.9 g/dL], platelets [RV: 140,000
to 450,000 /mm3], lactate [(RV): 4.5 to 14.4 mg/dL], and albumin [(RV): 3.5 to 5.2 g/dL].

Patients with PU acquired during ICU hospitalization and who were registered in the database between January 2018
and June 2020 were included. Patients who had PU on admission to the ICU and a stay of less than 24 hours in the unit
were excluded.

To calculate the prevalence of PU, the NPIAP recommendation was used: total number of patients with acquired PU/
total number of patients evaluated x 100. Data were compiled in an Excel spreadsheet and analyzed using the statistical
software SPSS22.0. The results were presented in descriptive statistics, including percentages, frequencies, and standard

deviation (SD) to describe all variables analyzed. Quantitative variables were verified for normality by the Shapiro-Wilk test.
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To assess the presence of associations, Pearson’s x? test and Fisher’s exact test were applied to categorical variables, Student’s
t-test was used for continuous variables with normal distribution and the Mann-Whitney test was used for numerical vari-
ables with non-normal distribution. All tests were performed at a significance level of 0.05. The analyses were performed
using the R software.

'The research was submitted to the institution’s Research Ethics Committee (REC), in compliance with resolution
466/12 of the National Health Council concerning research involving human beings, and data collection was carried out
only after approval by the REC, under approval number 4,781,285/2021. As this research uses secondary data extracted
from pre-existing databases, institutional documents and patient records, the REC was asked to waive the consent form.

It is noteworthy that no research participant was approached to collect more information.

RESULTS

A total of 456 patients were evaluated during the study period, of which 51 developed PU during ICU admission,
representing a cumulative prevalence of 11%. With regard to the clinical and epidemiological profile of patients who devel-
oped PU, a mean age of 75.8 years (SD=13.6) was observed, with a mean length of ICU stay of 46.9 days (SD=33.5) and a
median hospital stay of 65 days. Regarding the prediction of mortality in the ICU, estimated by the score in the Simplified
Acute Physiology III (SAPS3), it ranged from 35 to 96 with an average of 60.2 (SD=13.2) (Table 1).

The nutritional risk assessment was not identified in a medical record. The clinical data shown in Table 1 were com-
plemented with data from laboratory tests, in which the mean serum hemoglobin was 8.8 mg/dL (SD=1.5), the mean
albumin was 2.9 mg/dL (SD=0.6), and the mean serum lactate was 28.8 mg/dL (SD=38).

Regarding PU, the total number of injuries identified was 61 (Table 2), with an average of 1.2 injuries per patient
(SD=0.6). Most PUs were developed in bone prominences, with only 7.8% of injuries related to the use of medical devices.

There was a predominance of PU developed in the sacral region, representing 70.5% of the total. The most frequent
staging was stage 2 (39.3%), followed by unclassifiable PU (21%), as shown in Table 2.

In order to correlate the variables collected with the clinical outcome of hospitalization, which may be discharge/
transfer or death, a possible predictor of mortality with statistically significant differences in patients with PU was the
presence of nutritional risk, capillary filling time >3 seconds, longer ICU stay, depth of sedation through the RASS score,
higher SAPS 3 score and lower platelet concentration, as shown in Table 3.

The clinical features that demonstrate correlation with significant statistics with p<0.10 were heart failure (p=0.065),

cardiorespiratory arrest in the ICU (p=0.080), and use of norepinephrine 20.3 mcg/kg/min (p=0.073).

DISCUSSION

'The evaluation of the clinical profile of patients admitted to the cardiological ICU showed a prevalence of 11% in the
involvement of PU, affecting mostly elderly patients, male, with a high-risk score for the development of PU according to
the Braden scale, diagnosis of sepsis, and cardiac diseases, whose most frequent outcome was death. These findings high-
light the relevance of initiatives aimed at quality in health care and patient safety, sensitive issues in the context of care
and which have been widely discussed.

Adverse events, such as the development of PU, are serious problems with great repercussions on mortality, morbidity,
and quality of life of patients, and are associated with negative outcomes for health services, with high costs, and unfavor-
able care indicators”S,

Epidemiological studies have been developed and have demonstrated high rates of prevalence and incidence of PU in
this population and important heterogeneity in the findings, mainly linked to the type of study, data collection methodology,
and prevention interventions used in the mentioned scenario?.

Regarding sex, a review of the literature published by Chung et al.? in 2022 listed 11 studies, in which sex emerged as a
prognostic indicator for the development of PU, corroborating the hypothesis that male patients are more likely to develop
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Table 1. Characterization and clinical profile of patients admitted to the cardiac intensive care unit with pressure ulcer. Sdo Paulo, 2021.

Variables N %
Sex

Male 43 84.3

Female 8 15.7
Causes of hospitalization

Sepsis 23 46.0

Cardiac symptoms 16 313

Neurological symptoms 4 7.8

Trauma 3 5.8

Respiratory symptoms 2 39

Surgery 3 59
Patient outcome

Hospital discharge 15 294

Death 34 66.7

Transfer 2 3.9
Braden scale

Low risk 3 59

Moderate risk 6 11.8

High risk 42 82.4
Diabetes Mellitus
Yes 20 39.2
No 31 60.8
Heart failure

Yes 19 373

No 32 62.7
Kidney failure

Yes 20 39.2

No 31 60.8
Nutritional risk

Yes 45 88.2

No 5 9.8
Mechanical containment

Yes 20 39.2

No 31 60.8
Mechanical ventilation

Yes 36 70.6

No 15 29.4
Vasopressor

Yes 35 68.6

No 16 31.4
Norepinephrine 20.3 mcg/kg/min*

Yes 28 54.9

No 23 45.1
Mechanical circulatory support device

Yes 7 13.7

No 44 86.3

*microgram/kilogram/minute.
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Table 2. Location and stage of pressure ulcer in patients admitted to the cardiac intensive care unit. Sdo Paulo, 2021.

Gluteus Sacral Calcaneus Malleolus Others
n=5 % n=43 % n=4 % n=1 % n=8 % Total
Stage 1 0 0.0 6 9.8 0 0.0 0 0.0 3 4.9 9
Stage 2 4 6.6 18 29.5 2 33 0 0.0 0 0.0 24
Stage 3 0 0.0 4 6.6 0 0.0 0 0.0 1 1.6 5
Stage 4 0 0.0 2 33 0 0.0 0 0.0 0 0.0 2
uce 0 0.0 9 14.8 0 0.0 0 0.0 4 7.0 13
DT T 1 1.6 4 6.6 2 33 1 1.6 0 0.0 8

UC: unclassifiable; DT: deep tissue.

Table 3. Factors associated with mortality in patients with pressure ulcer, according to univariate analysis. Sdo Paulo, 2021.

Discharge or transfer Death
Numerical variables p-value Test
Mean/median Mean/median

Total days in ICU 28.0 46.0 0.005 Mann-Whitney
Age 75.0 80.0 0.168 Mann-Whitney
Lower RASS in ICU 0.0 -3.5 0.038 Mann-Whitney
SAPS 3 51.0 62.0 0.029 Mann-Whitney
Platelets 180,000.0 127,000.0 0.000 Student’s t
Lactate 15.0 18.5 0.051 Mann-Whitney
Categorical variables Percentage Percentage p-value Test
Nutritional risk

Yes 29.0 71.1

0.040 Fisher's exact test

No 80.0 20.0
Capillary filling time: <3 seconds

Yes 10.5 89.5

Pearson y?
No 46.9 531 0.013
*p<0.05.

ICU: intensive care unit; RASS: Richmond Agitation-Sedation Scale; SAPS3: Simplified Acute Physiology Score 3.

PU than female patients™°. Age is also associated with the development of PU due to several factors, not only related to
mobility conditions, but also to anatomical and functional alterations of the skin, such as a lower capacity for regeneration
and reduction in tissue tolerance, factors that can be exacerbated in critical care settings>'".

The involvement of PU in critically ill patients is often associated with the use of vasopressors, longer ICU stays, and
unfavorable outcome at hospitalization, reported in multicenter studies'?.

The use of one or more vasopressors in critically ill patients is a frequent practice, given the clinical condition, which
often requires drug support for the maintenance of blood pressure and tissue perfusion. The association between the use
of vasoactive drugs and PU may be related to the vasoconstrictive effect of these drugs, which can lead to decreased blood
flow in specific areas of the body, including skin tissue'.

In addition, another factor intrinsic to the critical status of these patients is the imbalance of tissue oxygenation, re-
lated to hemodynamic instability, which favors the development of acute skin failure. In addition, hematological changes
such as those identified in the sample of this study corroborate the reduction in tissue oxygenation, showing a significant
correlation with the patient’s hospital outcome!>*®.

The use of sedation in these patients is also frequent, and it is possible to see an association between patients with
lower RASS, that is, with deeper sedation, according to the sedation assessment scale, and higher mortality in patients who
developed PU. A study carried out with this population shows an association with the development of PU in patients with
the highest level of sedation, mainly due to the decreased mobility and severity of this population’”.
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Patients admitted to the ICU are more vulnerable to extrinsic and intrinsic factors that contribute to the development
of PU. Early risk identification can be performed through the application of different scales, such as the Braden scale, which,
although not specifically developed for critical patients, it is often used for this group®. The scale assesses factors such as
mobility, sensitivity, and nutritional status, aspects often changed in the context of intensive care, which contributes to the
development of the injury>'>'8. Another relevant aspect is that the increase in the length of stay in the ICU was associated
with the development of PU, probably given the greater exposure to risk factors and the severity of the clinical condition.

Nutritional risk was a significant predictor in the present study, which is also mentioned in several studies, in which
nutrition plays an important role in promoting the maintenance of skin tissue, in the prevention and treatment of PUY.
Decreased tolerance of the skin and tissues of the skin system to pressure, friction, and shear forces may be caused by
decreased calorie intake, dehydration, and reduced serum albumin levels, especially among aged persons®.

In this study, the predominance of stage 2 PU was observed, in which the epidermis breaks open and the dermis is
exposed or a blister with serous fluid! appears, and the most affected site was the sacral region. These findings are in line
with other studies and may be related to the dorsal position being widely adopted in the care of critical patients, whether
for performing procedures in bed or for severity''”. In addition, headboards are often elevated above 30°, aiming at pre-
venting pneumonia associated with mechanical ventilation, which contributes to increased pressure, friction, and shear
forces in this region'®?..

'The number of more severe injuries, stages 3, 4, unclassifiable and deep tissue PU identified in the sample also draws
attention, since they represent almost 50% of the identified injuries when added together. In addition to being an adverse
event with significant impacts on quality of life and morbidity and mortality of patients, the development of a PU in the
critical scenario is also related to the increase in hospital costs, the decrease in transfers from healthcare insurance com-
panies, and disallowances during the account audit process. Thus, investing in preventive interventions, risk mapping, and
searching for constant improvement should be among the care goals of the care team?>*:

Nevertheless, the sum of risk factors, the difficulty of discharge, and the complexity of the patient can, in some cases,
give rise to an inevitable PU*. However, for such a statement, it is essential to ensure that all prevention care based on
scientific evidence has been properly applied. In addition, it is essential to conduct a detailed analysis to identify root causes,
ensuring that there are no opportunities for improvement that may have been overlooked*.

It is noteworthy that the sample of this study reflects the characteristics and clinical profile of critical patients in a cardiac
ICU of a philanthropic hospital, with a consolidated PU prevention protocol, which, although its application has not been

measured in this study, may introduce a potential bias in the findings given the resources available and the therapies adopted.

Limitations

As this is a retrospective study, there are limitations related to the possible underreporting of cases and incomplete
registration of care findings. Hospitalization in an ICU requires highly complex care, with the need for more detailed

studies to support continuous improvements in the care provided to these patients.

Recommendations

'The results of the present study highlight the clinical variables most strongly associated with the outcome of death.
As a recommendation for clinical practice, it is necessary to implement early prevention measures to minimize the risk of

developing PU in critically ill patients.

CONCLUSION

PU was a frequently present in critically ill patients, and significant clinical variables associated with death were ICU

time, lower RASS, SAPS 3, nutritional risk, platelets and capillary filling time >3 seconds.
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'The results obtained can contribute to the evaluation and decision-making of the care team at the bedside, highlighting

the need to implement preventive measures in order to improve the clinical outcome and contribute to the reduction of

this event. We emphasize the need for further investigations to validate the correlations evidenced in the present study and

other contributions to the management and prevention of PU in critically ill cardiac patients.
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