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Characteristics of Patients with Pressure Injuries in a
COVID-19 Referral Hospital
Indri Lakhsmi Putri, MD, PhD; Aldrich Alexander Afeli Tungga, MD; Rachmaniar Pramanasari, MD; and Citrawati Dyah Kencono Wungu, MD, PhD
ABSTRACT
OBJECTIVE: This retrospective study aimed to describe the characteristics of
patients treated at a COVID-19 referral hospital from March 2020 to June 2021 who
experienced pressure injuries (PIs) either before or after admission.
METHODS: The researchers collected and analyzed data on patients’ demographic
characteristics, symptoms, comorbidities, location and severity of PI, laboratory
values, oxygen therapy, length of stay, and vasopressor use.
RESULTS: During the study period, 1,070 patients were hospitalized for COVID-19
with varying degrees of severity, and 12 patients were diagnosed with PI. Eight
(66.7%) of the patients with PI were men. The median age was 60 (range, 51–71)
years, and half of the patients had obesity. Eleven of the patients with PI (91.4%) had
at least one comorbid condition. The sacrum and gluteus were the two most
commonly affected sites. Those with stage 3 PI had a substantially greater median
D-dimer value (7,900 ng/mL) than patients with stage 2 PI (1,100 ng/mL). The average
length of stay was 22 (range, 9.8–40.3) days.
CONCLUSIONS: Health professionals should be aware of an increase in D-dimer in
patients with COVID-19 and PI. Even though PIs in these patients might not result in
mortality, an increase in morbidity can be avoided with the right care.
KEYWORDS: comorbidity, COVID-19, D-dimer, medical care, pressure injury,
wound healing
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INTRODUCTION
In Indonesia, the first case of COVID-19 was diagnosed
in March 2020; since then, more than 2 million people
have contracted COVID-19, with more than 21,000 test-
ing positive as of the end of June 2021.1 As the number
of patients admitted to hospitals increases, particularly
ICU admissions, a greater number of individuals are vul-
nerable to pressure injury (PI) as a result of inactivity, im-
mobility, and the use of artificial airways.2–5

Pressure injury is a type of local trauma caused by con-
stant pressure on the skin, most commonly over bony
prominences. This pressure is high enough to interfere
with blood flow to the capillaries, reducing oxygen sup-
ply to the tissues. This results in ischemia and necrosis of
the afflicted tissue.6 The sacrum, heel, sciatic tuberosity,
greater trochanter, and lateral malleolus are frequently
impacted.7 Advanced age, immobility, poor nutrition, ex-
cessive moisture, incontinence, altered state of conscious-
ness, poor perfusion, specific skin diseases, and concomi-
tant disorders (eg, respiratory failure, anemia, diabetes,
and septicemia) are all risk factors.8 Patients who develop
PIs tend to be older and lessmobile and have longer hos-
pital stays than patients who do not.9 Gedamu et al10 re-
ported that patientswhowere hospitalized for 7 to 20 days
had a higher rate of PI than those who were hospitalized
for fewer than 7 days. Slow-healingwoundsmaydiminish
patients’ quality of life.11

A “cytokine storm”mayarise asCOVID-19 infectionde-
velops. This unregulated immune response causes im-
mune cells, lymphocytes, and macrophages to infiltrate
and produce a substantial amount of proinflammatory cy-
tokines.12 The cytokines interleukin 6 and tumor necrosis
factor α13 are both involved in PI development14,15 and are
essential components of the cytokine storm. The rise in
D-dimer values in COVID-19 indicates that interleukin 6
and tumor necrosis factor α are related to a mix of systemic
inflammatory processes and hypercoagulability situations.16
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Because of the urgency of the issue and the increased
risk of PI in patients with COVID-19, this study was con-
ducted at an infectious disease hospital to describe the
clinical characteristics of patients with COVID-19 and PI.

METHODS
Ethics
On June 22, 2021, the Clinical Research Ethics Committee
accepted this study with ethical approval number 157/
KEP/2021. Because this was a retrospective research study
based on anonymous and deidentified data, no consent
was sought. The data were extracted from hospital med-
ical records in August 2021; the raw data from hospital
medical records were only accessible to the primary re-
searcher and not shared with others.

Study Design and Setting
Thiswas a descriptive and retrospective study undertaken at
a single site. The study was conducted at Airlangga Univer-
sity Hospital, a referral hospital for COVID-19. It is located
in Surabaya, Indonesia's second largest city. With 307 beds,
AirlanggaUniversityHospital is the largest university hospi-
tal in East Java. Between March 2020 and June 2021, sam-
ples were taken from each patient at the hospital who
had been diagnosed with PI and COVID-19.

Participants
Participants were chosen from medical records by their
polymerase chain reaction-confirmed result for COVID-19
after being admitted to the COVID-19 referral hospital.
The study included patients who were at least 18 years
old and had a diagnosis of PI by the attending plastic
surgeon in their medical records. Only PIs induced by
supine position were considered, such as those on the
sacrum, occipital, temporal, heels (calcaneus), gluteus,
scapula, and trochanter according to the European Pres-
sure Ulcer Advisory Panel, National Pressure Ulcer
Advisory Panel, and Pan Pacific PI Alliance.17 Medical
device-related PIs were excluded.

Variables and Data Sources
The secondary data drawn from patient medical records
included sex; age; body mass index (BMI), categorized
as follows: (1) underweight (BMI <18.5 kg/m2), (2)
healthy weight (BMI 18.5–22.9 kg/m2), (3) overweight
(BMI 23–24.9 kg/m2), (4) obese I (BMI 25–29.9 kg/m2),
and (5) obese II (BMI >30 kg/m2), according to the
WHO recommendations for Asian populations;18 symp-
toms related to COVID-19 on admission; coexisting dis-
order (hypertension, diabetes mellitus, cerebrovascular
disease, coronary artery disease); type of oxygen therapy
used when the patient was consulted for PI (room air,
nasal cannula, simple oxygen mask, mechanical ventila-
tion); laboratory results of leukocyte, total neutrophil,
ADVANCES IN SKIN & WOUND CARE • APRIL 2023 2
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total lymphocyte, neutrophil-to-lymphocyte ratio (NLR),
platelets, albumin, and D-dimer values dated less than
or equal to 3 days prior to the PI consultation; and PI lo-
cation and stage. Pressure injury stages were classified
in accordance with guidelines from the European Pres-
sure Ulcer Advisory Panel, National Pressure Ulcer
Advisory Panel, and Pan Pacific PI Alliance.17 Length
of stay was the number of days a patient spent in the
hospital before being discharged.

Data Analysis
Investigators conducted a descriptive analysis of the
data, reporting medians, percentages, and interquartile
ranges (Table).

RESULTS
The authors collected data from patients with confirmed
COVID-19 who were treated at their institution during
the start of the pandemic, from March 2020 to June 2021.
During that period, 1,070 patients were hospitalized for
COVID-19with varying severity; of those, 12 patientswere
also diagnosed with a PI. Two of the 12 patients had al-
ready experienced a PI before being admitted to the hospi-
tal. Eight of these patients (66.7%)weremen. Five of the 12
patients (41.7%) had a stage 2 PI, and 7 (58.3%) had a stage
3 PI; none of the patients in this study had stage 1, stage 4,
or unstageable PI or suspected deep tissue injury. Overall,
these patients had amedian age of 60 (range, 51–71) years.
When looking at median age by PI stage, the median age
of patients with stage 2 PI was only slightly older than
the median age of those with stage 3 PI (65.0 vs 63.5 years,
respectively). Equal numbers of men had stage 2 (n = 4) or
stage 3 PIs (n = 4) in this study. Among women, three
(75%) had a stage 3 PI, and one (25%) had a stage 2 PI.
Two-thirds of the patients had obesity (n = 8).

Symptoms
Cough (58.3%), fever (50%), shortness of breath (50%),
fatigue (41.7%), and nausea or vomiting (33.3%) were the
most prevalent symptoms among the patients with both
COVID-19 and a PI.

Location
Some of the 12 patients had numerous PIs. The sacrum
(66.7% [n = 8]) was the most frequent PI site, followed
by the gluteus (25% [n = 3]), calcaneus, scapula, temporal,
and hip. Sacral wounds were more prevalent in patients
with stage 3 PI (n = 6) than in thosewith stage 2 PI (n = 2).

Comorbid Conditions
On admission to the hospital, 11 (91.7%) of the 12 pa-
tients who experienced PIs during treatment had at least
one comorbidity, including hypertension (50%), diabetes
(41.7%), stroke (41.7%), and coronary artery disease
WWW.ASWCJOURNAL.COM
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Table. CHARACTERISTICS OF PATIENTS WITH COVID–19 AND PRESSURE INJURY
Characteristic Total (N = 12) Stage 2 (n = 5) Stage 3 (n = 7)

Demographic characteristics

Median age, y (interquartile range) 60 (51–71) 65 (57.5–66) 63,5 (52.5–68)

Men, n (%) 8 (66.7) 4 (80.0) 4 (57.1)

Women, n (%) 4 (33.3) 1 (20.0) 3 (42.9)

Body mass index, n (%)

Underweight (<18.5 kg/m2) 1 (8.3) 0 1 (14.3)

Healthy (18.5–22.9 kg/m2) 1 (8.3) 0 1 (14.3)

Overweight (23–24.9 kg/m2) 2 (16.7) 2 (40.0) 0

Obese I (25–29.9 kg/m2) 6 (50.0) 3 (60.0) 3 (42.9)

Obese II (≥30 kg/m2) 2 (16.7) 0 2 (28.8)

Symptoms, n (%)

Cough 7 (58.3) 3 (60.0) 4 (57.1)

Fever 6 (50.0) 4 (80.0) 2 (28.6)

Shortness of breath 6 (50.0) 1 (20.0) 5 (71.4)

Fatigue 5 (41.7) 3 (60.0) 2 (28.6)

Nausea or vomiting 4 (33.3) 3 (60.0) 1 (14.3)

Diarrhea 1 (8.3) 1 (20.0) 0

Loss of taste or smell 1 (8.3) 0 1 (14.3)

Sore throat 1 (8.3) 1 (20.0) 0

Nasal congestion 1 (8.3) 1 (20.0) 0

Ulcer location, n (%)

Sacrum 8 (66.7) 2 (40.0) 6 (85.7)

Gluteus 3 (25.0) 3 (60.0) 0

Temporal 1 (8.3) 1 (20.0) 0

Calcaneus 1 (8.3) 0 1 (14.3)

Scapula 1 (8.3) 0 1 (14.3)

Hip 1 (8.3) 0 1 (14.3)

Comorbid condition, n (%)

Hypertension 6 (50.0) 4 (80.0) 2 (28.6)

Diabetes 5 (41.7) 2 (40.0) 3 (42.9)

Cerebrovascular disease 5 (41.7) 1 (20.0) 4 (57.1)

Coronary artery disease 3 (25.0) 1 (20.0) 2 (28.6)

Median laboratory values (interquartile range)

Leukocytes, per μL 14,265 (12,547.5–22,992.5) 14,830 (12,480–24,020) 13,700 (12,830–19,885)

Differential count, per μL

Total neutrophils 12,288.7 (10,830–21,012.9) 11,967.8 (10,886.9–21,401.8) 12,356.9 (11,439.9–18,479.5)

Total lymphocytes 1,023.9 (782.3–1,442.7) 1,764.8 (1,335.4–1,969.4) 838.1 (698.9–1,023.9)

Neutrophil/lymphocyte ratio 20.4 (10.6–24) 10.9 (7.7–36.6) 21.1 (15.5- 22.6)

Hemoglobin (g/dL) 10.7 (10–11.8) 11.3 (10.6–11.4) 10.2 (8.8–11.3)

Platelet count, per μL 260,500 (187,000–443,250) 241,000 (190,000–399,000) 280,000 (203,500–447,500)

Albumin, g/dL 3.08 (2.9–3.1) 3 (2.8–3.1) 3.1 (3–3.1)

D-Dimer, ng/mL 3,700 (1,500–8,400) 1,100 (600–1,700) 7,900 (5,200–11,200)

Oxygen therapy, n (%)

Room air 1 (8.3) 0 1 (14.3)

Nasal cannula 1 (8.3) 1 (20.0) 0

(continues)
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Table. CHARACTERISTICS OF PATIENTS WITH COVID–19 AND PRESSURE INJURY, CONTINUED
Characteristic Total (N = 12) Stage 2 (n = 5) Stage 3 (n = 7)

Simple oxygen mask 2 (16.7) 1 (20.0) 1 (14.3)

Mechanical ventilation 8 (66.7) 3 (60.0) 5 (71.4)

Vasopressor support, n (%) 7 (58.3) 2 (40.0) 5 (71.4)

Length of stay, d (interquartile range) 22 (9.8–40.3) 29 (26–41) 13 (8–29)

Died during hospital stay, n (%) 6 (50.0) 2 (40.0) 4 (57.1)
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(25%). Most patients with a stage 2 PI had hypertension
(80%), whereas most patients with a stage 3 PI also had
diabetes (42.9%) and cerebrovascular disease (57.1%).

Median Laboratory Values
During treatment, patients were slightly anemic, with a
median hemoglobin of 10.7 (reference range, 12–16 g/dL),
a median hypoalbuminemia of 3.1 (reference range, 3.4–
4.8 g/dL), and an elevated leukocyte count with a median
of 14,265 (reference range, 4,000–11,000) per μL of blood.
The NLR median values were much higher among pa-
tients with stage 3 PI compared with the stage 2 group
(21.1 vs 10.9). Platelet values were relatively normal across
all patientswith PI. Patientswith a stage 3 PI had lower he-
moglobin levels than those with a stage 2 PI (10.2 vs
11.3 g/dL). In these patients, the median D-dimer value
was 3,700 (range, 1,500–8,400) ng/mL. Those with a stage
3 PI had a substantially greater median D-dimer value
(7,900 ng/mL) than patientswith a stage 2 PI (1,100 ng/mL).

Oxygen Therapy
Eight patients (66.7%) required the use of a ventilator, five
of whom had stage 3 PIs and three of whom had stage 2
PIs. One patient (8.3%) used nasal cannula oxygen therapy
and acquired a stage 2 PI. Two patients (16.7%) used a basic
oxygenmask; onedevelopedastage2PI, andonedeveloped
a stage 3 PI. One patient did not receive oxygen therapy.

Vasopressor Support
Because of low BP, the use of vasopressors contributes to
poor peripheral tissue perfusion.Overall, 7 of 12 patients
required vasopressor support. Five patients (71.4%) on
vasopressors had stage 3 PI, whereas only two patients
(40%) had stage 2 PI.

Length of Stay
Themedian length of stay for these patients was 22 (range,
9.8–40.3) days. Patients with stage 2 PI were treated for 29
(range, 26–41) days, and patients with stage 3 PI were
treated for 13 (range, 8–29) days.

DISCUSSION
Although all of these individuals received appropriate
care, PIs developed throughout their hospitalization. In
ADVANCES IN SKIN & WOUND CARE • APRIL 2023 4
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this study, themedian age of patientswith PIwas 60 years,
which was similar to the findings of a recent Chinese
study.19 The median age difference between individuals
with stages 2 and 3 PI was nonsignificant. However, a
study on PI in patients with COVID-19 in Spain included
more patients (37.3%) between the ages of 80 and
89 years.20 Because age is a determinant in the development
of PIs,6 older patients made up the majority of the age
group in COVID-19 hospitalized cases.21,22

Two-thirds of the patients diagnosed with COVID-19
had obesity. Themajority of patientswith PI also had obesity.
Research suggests that patients who have a low BMI or se-
vere obesity are more likely to develop PI.23,24 The present
study likely included a highproportion of patientswhowere
obese because almost all of the patientswith a BMI of greater
than 25 kg/m2 (87.5%) were using ventilators, thus putting
them at higher risk of PI development.3

Themost common symptoms seen in this research were
cough, fever, and shortness of breath, followed by fa-
tigue and nausea or vomiting. According to the litera-
ture, cough, shortness of breath, and fever are frequent
complaints from patients with COVID-19,19,25 whereas
diarrhea, loss of sense of taste or smell, and sore throat
may be less common.25,26

The majority of patients in this study (66.7%) had PIs
on their sacrum, followed by the gluteus (25%). Other re-
search also found the sacrum to be themost common site
of PI for patients with COVID-19.19,27 According to a
study inGermany, the strongest predictor for sacral PI de-
velopment was mobility.28 Because most of these patients
were eventuallymechanically ventilated, immobilitywould
be a factor in their PI development.29,30

In older adults, atherosclerosis reduces blood circula-
tion to vital organs such as the heart, brain, legs, and skin,
increasing the risk of PI development. Hypertension was
the most common comorbid condition in this study. Car-
diovascular disease is frequently associated with PI. Re-
duced left ventricle ejection fraction predicts PI in patients
who have had a myocardial infarction.31 These patients
are more likely to have hypertension, but evidence of its
consequences on PI development is conflicting.32

The secondmost common comorbid conditions in this
study were diabetes and cerebrovascular disease. Diabetes-
related peripheral vascular disease and neuropathy appear
WWW.ASWCJOURNAL.COM
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to be the root causes of PI in patientswith diabetes.33 In a
Turkish study, diabetes was revealed to be a significant
risk factor for PI development in ICU patients.27 Patients
with cerebrovascular disease are more likely to become
immobile and acquire PIs.32

The patients in the present study were all anemic.
Anemia lowers blood oxygen levels, resulting in a lack
of oxygen flow to body tissues.32 This may enhance the
likelihood of tissue ischemia and PI development. Two
other investigations also reported lower-than-normal
hemoglobin levels in ICU patients with PI.19,27

The NLR is considered a marker of physiologic stress34

but may also be a predictor for sepsis.35 An NLR value
greater than 10 could also be a potential parameter for
assessing sepsis severity.36 In this research, the median
NLR value was higher among patients with stage 3 PI
compared with that of patients with stage 2 PI (21.1 vs
10.9). The patients in this study also showed elevated
levels of leukocytes, although their plateletswere relatively
normal. Leukocytosis and thrombocytopenia are com-
monly present during sepsis.34,37 Because sepsis impairs
wound healing,38,39 these findings may indicate adverse
effects related to PI development. One study on 104 pa-
tients admitted to the ICU suggested that NLR could be
amarker for patients at increased risk of PI development.40

In this study, patients with stage 3 PI had a larger in-
crease in mean D-dimer readings than did patients with
stage 2 PI. COVID-19 stimulates an immune response,
causing proinflammatory cytokines to be released and
damaging the vascular endothelium. Following platelet
aggregation activation in response to vascular damage,
thrombosis and microemboli cause plasmin to promote
fibrinolysis, resulting in an increase in D-dimer level.4,41

Although the mechanism by which COVID-19 affects
the development of PI remains unknown, it has been pro-
posed that the myalgia generated by COVID-19 may dis-
guise the discomfort of a developing PI. Simultaneously,
a cytokine storm could exacerbate inflammatory and is-
chemic tissue damage, as well as create oxygen-induced
metabolic acidosis and microemboli.12,41 Yu et al19 found
that patients with COVID-19 in the ICU who developed
stages 2 and 3 PI had a higher D-dimer value than those
with stage 1 PI.
The majority of these patients (66.7%) were in the ICU

with acute respiratory distress syndrome and had to be
on a ventilator, making them immobile, which contributed
to their PI development.29,30,42 This conclusion is consistent
with other studies of ICU patients with COVID-19 who
developed PI.19,27 COVID-19 predominantly infects lung
tissue, resulting in hypoxia due to decreased oxygen ex-
change. Lowbloodoxygen levels contribute to thedevelop-
ment of PI.32 As pressure builds up on the skin, the inter-
ruption of blood circulation combinedwith a lack of appro-
priate oxygen delivery worsens the severity of ischemia.
WWW.ASWCJOURNAL.COM 5
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Characteristics of multiorgan dysfunction syndrome
might be detected in critically ill patients with COVID-19,
such as dysregulation of the body’s response to infection
characterized by hyperinflammation, alterations in coagu-
lation, and dysregulation of the immune response.43 A
weakened immune response makes the body vulnerable
to opportunistic bacterial infections, which can result in
septic shock.44 Vasopressors constrict blood arteries to
help keep BP stable. However, the perfusion of smaller
blood arteries may be reduced, thus putting the skin at
risk of PI.45

In this study, the shorter hospital stays of patients with
stage 3 PI (median, 13 days) comparedwith patients with
stage 2 PI (median, 29 days) may be attributed to the
quick progression of COVID-19, which led the patient
to die before further progression of their PI. Fifty percent
of patients died during their hospital stay: four of seven
patients with stage 3 PI (57.1%) and two of five patients
with stage 2 PI (40%).
The authors recommend that healthcare workers

pay additional attention to cases of PI in patients with
COVID-19. During the COVID-19 pandemic, Tang et al2

suggested that improvements in mobility and skin per-
fusion (eg, by antishock therapy), careful positioning,
use of pressure-relieving devices, minimization of excess
moisture, correction ofmalnutrition, and close dailymon-
itoringwould be helpful in preventing andmanaging PIs.
According to one study, having a nurse who is skilled in
wound and skin care assigned to high-risk patients re-
duces the likelihood of PI development by 93%.46

Limitations
This study only reports on a single-center experiencewith
a small group of patients, so it has limited generalizability.
More analytical observational studies with larger sample
sizes could help identify the risk variables for PI in pa-
tients with COVID-19.
CONCLUSIONS
Healthcare professionals should pay close attention to
cases of PI in patients with COVID-19, particularly those
in the ICU because these patients have increased PI risk
from immobility due to ventilator use. In patients with
COVID-19 who develop PI, a rise in D-dimer and NLR
valuesmay indicate the severity of PI.AlthoughPIs in these
patients may not result in immediate mortality, an increase
in morbidity may be prevented with the right care.•
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