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Abstract

Introduction: Pressure ulcers occur in areas with bony protrusions exposed to pressure. Its incidence is between 1.6% and 49%. Due to respiratory
failure in Covid-19, patients are frequently followed up in intensive care units. Some of the patients are intubated, and respiratory support is
provided with a ventilator. The risk of developing pressure sores increases in patients followed for a long time on a ventilator. This study was
conducted to investigate the frequency of pressure ulcers in Covid-19 patients.

Methods: Patients followed up in Covid-19 intensive care (ICU) units in Kayseri City Training and Research Hospital between March and
November 2020 and developed pressure ulcers were included in the study. Patient data were collected retrospectively using electronic health
records.

Results: A total of 4922 patients were followed up in intensive care units, 2010 patients were intubated, and 1332 patients died. Only 51 patients
had pressure ulcers at various stages.

Conclusion: Pressure ulcers in Covid-19 patients are seen mainly in the elderly and people with underlying chronic diseases. Besides, the
probability of pressure ulcers in this group was less than in other patients. Furthermore, nursing care is critical in intensive care units.
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Oz

Giris: Basing iilseri basinca maruz kalan kemik ¢ikintilarin oldugu alanlarda olusur. Goriilme siklig1 %1,6-%49 arasindadir. COVID-19 hastaligina
bagl olarak gelisen akciger yetmezligi nedeniyle hastalar siklikla yogun bakim tinitelerinde takip edilmektedir. Hastalarin bir kismu solunum
yetersizligi nedeniyle entiibe edilerek ventilator ile solunum destegi saglanmaktadir. Uzun siire ventilator takibi yapilan hastalarda basi yarasi
gelisme riski artmaktadir. Bu calismada Covid-19 hastalarinda basing tilserlerinin sikliginin arastirilmas: amaglanmistir.

Yoéntem: Kayseri Sehir Egitim ve Arastirma Hastanesinde Mart-Kasim 2020 arasinda Covid-19 yogun bakim (YB) iinitelerinde takip edilen ve
basi iilseri geligen hastalar ¢aligmaya alindi. Hastalarin verileri geriye dogru tarandi, bilgisayar ve dosyalardan elde edilen veriler degerlendirilerek
caligmaya alindi.

Bulgular: Yogun bakimlarda toplam 4922 hasta takip edildi, 2010 hasta entiibe edildi ve 1332 hasta ex oldu. Sadece 51 hastada cesitli evrelerde
basing {ilseri goriildi.

Sonug: Calismamizdan {i¢ dnemli sonug ¢ikarilmistir. Birincisi, basing iilserleri Covid-19’lu hastalarda, ¢ogunlukla yasl ve altta yatan kronik
hastalig1 bulunan kisilerde goriilmektedir. Ikincisi, basmg iilserleri Covid-19 hastalarinda, Covid-19 dis1 hastalara gore daha az goriilmektedir.
Ugiinciisii, Yogun bakim iinitelerinde hemsirelik bakimi oldukga dnemlidir.

Anahtar kelimeler: Yogun Bakim Unitesi, Basing iilseri, Covid
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Introduction

Pressure ulcers are localized tissue damage in the skin and subcutaneous tissues due to pressure, friction, tearing, and other factors in areas exposed
to pressure. Pressure ulcers are divided into 4 stages by the European Pressure Ulcer Advisory Panel (EPUAP) [1]. These stages are essential in
detecting and planning the treatment of ulcers.

Stage 1: There is a non-spotting rash in a localized area, usually over bony prominences.

Stage 2: A loss of partial-thickness dermis, manifesting as a scaleless, red-pink wound, open ulcer. Bullae may develop.

Stage 3: Loss of full-thickness tissue. Subcutaneous fat may be visible, but bone, tendon, or muscles are not exposed. Dead skin may be present
but does not hide the depth of tissue loss.

Stage 4: Full thickness tissue loss together with exposed bone, tendon, or muscle is present. There may be abrasions or scabs in some parts of the
wound [2].

The development of pressure sores is a complex event. There are risks related to the patient and risks independent of the patient. Patient-related
risks are age, weight, ethnicity, comorbidity, impaired tissue perfusion (low Hb, low blood pressure, and sedation), hypothermia, low albumin
level, blood glucose level, and general condition of the patient (sensory impairment, coma, and incontinence). Risks independent of the patient are
pressure exposure, duration of the pressure, humidity, limitation of daily activities, frequency of changing positions, friction, and tearing [3]. Most
patients with the risk of developing pressure ulcers are patients with spinal cord injuries, geriatric patients, hospitalized patients who have
undergone orthopedic surgery, and patients followed up in intensive care units [4].

In clinical, prospective, and prevalence studies, the frequency of pressure ulcers is between 1.6% and 26.8%. In two different studies conducted
in Turkey, pressure ulcer rates were 5.8% and 10.4% [3]. Due to respiratory failure in Covid-19, patients are frequently followed in intensive care
units. Some of the patients are intubated due to respiratory failure, and respiratory support is provided with a ventilator. The risk of developing
pressure sores increases in patients who are under ventilator follow-up for a long time.

Covid-19 can cause acute respiratory distress syndrome (ARDS). It was first detected in China in December 2019. It quickly spread all over the
world and turned into a pandemic [5, 6]. While many affected people have mild symptoms, ARDS can develop in the elderly and people with
chronic diseases [7, 8, 9]. These patients are followed in intensive care units. Most of the patients followed in intensive care can be treated with
non-invasive ventilation systems (normal oxygen mask, increasing oxygen saturation with prone position, reservoir mask, and high-flow oxygen
mask). Endotracheal intubation is required in 5% of these intensive care patients [10, 11]. Pressure ulcer development increases when there is any
disruption in intensive care follow-up of intubated patients, such as lack of nursing care, lack of hygiene, lack of nutrition, progression of
comorbidities, and advanced age.

This study was planned to retrospectively investigate pressure ulcers (PU) developed in our intensive care patients, who were followed up between
March and November 2020 during the covid-19 pandemic.

Methods

Covid-19 patients hospitalized between March and November 2020 in the Kayseri City Training and Research Hospital and followed up in
intensive care (ICU) units were included in the study.

Among the ICU patients, patients with pressure ulcers were selected (Figure 1). Patients were evaluated regarding age, gender, comorbidity,
polymerase chain reaction (PCR+), intubation status, localization and stage of pressure sores, and applied treatments.

Obtained data were analyzed with the SPSS 22.0 (SPSS Inc., Chicago, Ill., USA) and MedCalc 18.0 (MedCalc Software bvba, Ostend, Belgium)
statistical package programs. Descriptive statistics of numerical variables were presented as mean =+ standard deviation, while categorical variables
were expressed as frequency (n) and percentage (%). Whether the data conformed to the normal distribution was evaluated by the Kolmogorov-
Smirnov or Shapiro-Wilk-Test. The Pearson's Chi-square test or Fisher's exact Chi-square test was used to analyzing categorical data. Quantitative
data were compared using the Student's t-test or Wilcoxon test. P<0.05 was considered statistically significant (Table 1).

Figure 1. Patient flow diagram

Ethical approval, informed consent, and permissions
This study was conducted with the approval of the Kayseri City Training and Research Hospital Ethics Committee dated 18/02/2021 and numbered
300.
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Results

Table 2 shows Covid-19 patient numbers. A total of 166,748 patients applied to the hospital outpatient clinics. 32,814 patients were hospitalized
and treated. Of these patients, 4,922 were followed up in intensive care units, and 2010 were intubated. In 51 of the intubated patients, pressure
sores developed in various parts of the body at different stages. During this follow-up period, a total of 1332 patients died. It was seen that the
highest PU was seen in the Anesthesia ICU, followed by Internal Medicine ICU and other ICUs (Figure 2).

It was observed that there were 26 female patients and 25 male patients in the distribution of patients according to gender (Figure 3). In the
classification according to PU stages, it was observed that there were thirty-one patients in Stage 2, eighteen in Stage 1, and two patients in Stage

3. No patients were seen in Stage 4 (Figure 4).

The most common distribution regions of the pressure ulcers were the sacrum region, heels, trochanteric regions, back region, scapular region,
ears, occipital region, and other regions, respectively (Figure 5).

Mortality rates in the Covid-19 ICU units were 27.06%. This proportion was 20.30% in non-Covid-19 ICU units.

Table 1. Comparison of demographic data between the groups

SD: Standard deviation, COPD: Chronic obstructive pulmonary disease, CVD: Cerebrovascular disease, WBC: White blood cell count, Hbg:
Hemoglobin, ALB: Albumin, O-ICU: Other ICU, C-ICU: Covid-19 ICU
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Table 2. Patients followed in the pandemic between 11.03.2020 and 31.11.2020

Figure 2. Intensive care services distribution in pressure sore patients diagnosed with COVID

(m] m]
- Figure 4. Covid-19 patients’ pressure sores by stage distribution

Figure 3. Distribution of pressure sores by gender

Figure 5: Distribution of pressure sores by body area
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Discussion

Pressure ulcers are usually caused by the exposure of soft tissues over bony prominences in the body to pressure [12]. Non-Covid-19 pressure
ulcers develop mostly in the sacral region and heel area [11]. In our study, in Covid-19 patients with pressure ulcers outside the ICU, the most
pressure ulcers were at the sacrum region, heels, trochanteric regions, scapular region, ears, occipital region, and others. The same sequence was
followed in patients who developed pressure ulcers after entering the ICU. This sequence was consistent with the literature (11) (Table 1).

The prevalence of pressure ulcers in intensive care units is in the order of anesthesia ICU, internal medicine ICU, stroke ICU, and others. This is
because these units are the first intensive care units used in our hospital during the pandemic. As the pandemic patients increased, other intensive
care units started to be used respectively. ICUs converted into the first pandemic intensive care units have received the most patients, which is the
reason for the incidence difference.

In prevalence studies conducted in European countries, pressure ulcer rates have been determined in hospitalized non-covid-19 patients, especially
in intensive care units, as 14% in Italy, 4% in Denmark, 38% in the Netherlands, and 49% in Germany [4]. In two different non-covid-19 studies
conducted in Turkey, these rates were 5.8% and 10.4% [3]. In our study, this rate was 1.03% in patients with covid-19. On the other hand, our
one-year non-covid-19 pressure ulcer data average is 3.07%. These rates are lower than studies conducted in European countries and Turkey.
When we classified pressure ulcers according to their stages, it was observed that the most pressure ulcers were in Stage 2, followed by Stage 1
and Stage 3 ulcers. Stage 4 pressure ulcers were almost never seen. The rapid progression of the patients with Covid-19 after being intubated in
intensive care units and early death prevent the progression of pressure ulcers.

There is no highly effective method in the treatment of pressure ulcers. The primary step of the treatment is pressure relief. Necrotic tissues act as
a barrier preventing wound contraction and epithelization. They also create a focus for infection [14]. If there is necrotic tissue, debridement can
be done surgically, mechanically, osmotic, chemical, and autolytic or enzymatically [15, 16]. However, the most effective method is surgical
debridement. Nevertheless, vaporization with carbon dioxide laser is very successful in soft tissue as well as in bony areas. The wet-to-dry dressing
is a highly effective technique in the debridement of remaining necrotic fragments [14]. Surgical, mechanical, chemical debridement, and wet-to-
dry dressing were mostly performed in our patients.

Four factors increase the formation of pressure ulcers: exposure of the tissues to prolonged pressure, exposure to shearing, tear, and moisture. The
pressure in the capillary regions of the tissues is between 12-32 mmHg. Ischemic changes emerge when the tissues are exposed to a pressure above
capillary pressure for a long time [13]. In experimental studies conducted by Kosiak et al., a constant pressure of 70 mmHg applied to a tissue
continuously for 2 hours causes irreversible changes. On the other hand, minimal tissue change occurs if a pressure greater than 240 mmHg is used
intermittently [13]. To prevent ulcers in the areas exposed to pressure in immobile patients in the ICU units, a change of position is required every
2 hours [14].

Our experienced healthcare personnel made it a routine to re-position the patients bi-hourly to prevent pressure ulcers. At the same time, attention
paid to patients while positioning and changing the bed sheet is critical. Changing the bedsheet frequently when necessary to keep the patients’
beds dry also prevents pressure ulcers. As a result, pressure ulcers are less common in our patients.

Undoubtedly, the value of intensive care units and nursing care is very important in the development of pressure ulcers. Pressure ulcer indicators
demonstrate the quality of a hospital's intensive care units and nursing care [3]. Our ICU units are modern and equipped 3™-level intensive care
units. Since the healthcare staff working in our ICU units are trained and experienced, our pressure ulcer rates were low (1.03%). This is a very
significant proportion.

This study demonstrated that the duration of stay in patients hospitalized in non-Covid-19 ICU units was 10-11 days, while the duration of patients
in Covid-19-1CU units was 6-7 days on average. In ICU units, pressure ulcers in Covid-19 patients were less frequent than those in the non-Covid-
19 patients. Since Covid-19 progression is rapid in patients hospitalized in the ICU, patients may die before pressure ulcers can develop. This
explains the low rates of pressure ulcers. Moreover, pressure ulcer rates in our non-covid-19 ICU patients were lower than those seen in European
countries [4]. Mortality in Covid-19 ICU patients was 27.06%. In our non-Covid-19 ICU units, this rate has been determined as 20.30%.

Conclusion

The Covid-19 pandemic is the biggest disaster we have experienced in recent years. During this process, the whole world was affected, and the
mobility between countries was interrupted. The Covid-19 mostly affected the elderly and people with underlying chronic diseases. The lungs
were mostly affected, and the patients were followed in the ICU units due to respiratory distress. Patients who develop ARDS become immobile
by getting connected to a ventilator. As a result, pressure ulcers are observed in patients. Depending on the course of the disease in the ICU units,
patients either improve and are transferred to regular inpatient services or develop ARDS and are connected to a mechanical ventilator. Pressure
ulcers develop in patients who are intubated. These patients mostly die rapidly. In our Covid-19 ICU units, the duration of stay in the ICU unit
was shorter than the duration of stay in our non-Covid-19 ICU units. Patients stay shorter in ICU units due to Covid-19, which explains our lower
pressure ulcer rates. High-quality nursing care in the ICU units has decreased pressure ulcers, which is a significant parameter. Establishing wound
care teams in ICU units in all hospitals and training and supervising healthcare personnel will reduce the incidence of pressure ulcers.
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