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Vedanin Gegici Hali

Ulkemizin yogun bakim toplumuna ve diinyanin tiim yogun bakim toplumlarina, yogun bakimin hedefini ve felsefesini cizerek, yazarak,
anlatarak, yasayarak 6greten filozof Luciano Gattinioni aramizdan ayrildi.

Kutay abi, Jozef ve ben onunla 1989 yilinin itk ayinda tanistik. O giin gok 6zgiin bir karakter ile karsi karglya oldugumuzu anlamigtik. Kendi
adimiza, gercekte Tirk yogun bakim toplumu adina, yogun bakim biliminin en énemli bilim adamini-hocamizi bulmustuk ve gitmemiz
gereken yolu da saptamistik. Yol alirken gordik ki, Gattinioni bilim adamindan 8te, éziinde bir yogun bakim filozofu. Her olguya, yayina,
konusmalara, anlatilarina kattigi diistincelerin felsefi bir temeli olmustur. Bizlere giinti degil hep gelecegi gostermistir.

Hayran kaldigimiz bu yogun bakim filozofunu, Tiirk yogun bakim toplumu da gérsiin, dinlesin, tanisin istedik. Her davetimize kosulsuz
katilarak, uluslararasi hocaligin en etkin, en etik modelini bizlere sundu. Tiirk yogun bakim toplumu, filozof Gattinioni'yi unutmaz unutamaz.

Bilim adamlari yayinlarda, kitaplarda, gérsellerde kisaca bir yerde kalici olurlar. Yogun bakim filozofu Gattinioni ise, yogun bakimin
atmosferine diffiiz ettigi i¢in her zaman yanimizda yer alacaktir.

Vedamiz gegici, birlikteligimiz kalici olacaktir.

Liitfi Telci
Jozef Kesecioglu

Temporary Farewell

Philosopher Luciano Gattinioni, who taught the goal and philosophy of intensive care to the intensive care society of our country and to
all the intensive care societies of the world by drawing, writing, explaining and experiencing, has passed away.

Professor Akpir and we met him in the first month of 1989. That day, we realised that we were faced with a very unique person. On our
own behalf, and in fact on behalf of the Turkish intensive care community, we had found the most important scientist- tutor of intensive
care medicine and determined the path we needed to follow thereafter. As we progressed, we saw that Gattinioni was more than a
scientist, but essentially an intensive care philosopher. The ideas he brought to every case, publication, speech, and narrative had a
philosophical basis. He showed us the future, not the present.

We wanted the Turkish intensive care community to see, listen to and get to know this intensive care philosopher whom we admire.
By attending every invitation unconditionally, he presented us with the most effective and ethical model of international teaching. The
Turkish intensive care community will never forget the philosopher Gattinioni.

Scientists become permanent in publications, books, and images. Gattinioni, the philosopher of intensive care, will always be with us as
he diffuses into the atmosphere of intensive care.

Our farewell will be temporary, our togetherness will be permanent.

Liitfi Telci
Jozef Kesecioglu
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Role of Regional Anesthesia in Intensive Care:
An Updated Narrative Review

Yogun Bakimda Boélgesel Anestezinin Roli:
Giincellenmis Bir Derleme

ABSTRACT Objective: This review aims to provide a synopsis of regional analgesic modalities in
the intensive care unit (ICU) context and to evaluate existing literature regarding the benefits and
limitations of performing these procedures in critically ill patients. Specifically, we review regional
techniques in the setting of traumatic rib fractures and extremity fractures, thoracic surgery, major
abdominal surgery, and cardiac surgery. We additionally discuss the limitations of clinical practice
in performing regional anesthesia in the ICU setting. Overall, the current literature demonstrates
promising benefits of regional analgesia in critically ill patients. However, more extensive high-
powered studies are needed to determine optimal analgesic strategies in this tenuous population.
Keywords: Regional anesthesia, intensive care unit, acute pain, pain management, post-traumatic
pain

0z Amag: Bu incelemenin amaci, yogun bakim nitesi (YBU) baglaminda bolgesel analjezik
modalitelerinin bir dzetini sunmak ve bu prosedirlerin kritik hastalarda gerceklestiriimesinin
faydalari ve sinirlamalari ile ilgili mevcut literatlri degerlendirmektir. Calismamizda 6zellikle
travmatik kaburga ve ekstremite kiriklari, torasik cerrahi, majér abdominal cerrahi ve kalp cerrahisi
icin bolgesel teknikleri gézden gegirildi. Ayrica, YBU ortaminda bolgesel anestezi gergeklestirirken
klinik uygulamanin sinirlamalari da tartisildi. Genel olarak, mevcut literatdr, kritik hastalarda bolgesel
analjezinin Umit verici faydalarini gdstermektedir. Ancak, bu hassas populasyon icin optimum
analjezik stratejileri belirlemek icin daha kapsamli, ylksek glcli calismalara ihtiyac vardir.
Anahtar Kelimeler: Bolgesel anestezi, yogun bakim tnitesi, akut agri, agri yonetimi, travma sonrasi
agri

Introduction

Pain is pervasive and burdensome for critically ill patients.

infection (13,14). Consequently, adequate pain control is
paramount in the ICU.
Regional techniques are essential to multimodal analgesia

Approximately 50-70% of patients in intensive care units
(ICUs) suffer from pain (1-3) -a figure likely underestimated
considering the prevalence of mechanical ventilation,
sedation, and delirium in these populations (2,4,5). If
untreated, pain related to critical illness can evolve into
chronic pathologic pain observed in 14-77% of ICU survivors
(6,7). Patients remember pain long after they leave the ICU
(8), with many experiencing post-traumatic stress disorder
(9) and ICU-acquired opioid dependence (10). Undertreated
pain is also linked to higher mortality rates (11), increased
sympathetic stress (12), and decreased tissue oxygen
tension, which may lead to poor surgical wound healing and

o088

in perioperative populations (15). Such techniques offer
significant advantages over multimodal pain medications
alone, including reduced risk of persistent postoperative
pain (16), superior analgesia with lower opioid requirements
(17), and fewer side effects with higher patient satisfaction
(18). Furthermore, a recent meta-analysis found that regional
techniques reduce postoperative neurocognitive dysfunction
in major noncardiac surgery (19). Considering the value
of regional techniques in perioperative patients, these
modalities may represent a promising direction to optimize
pain management in critically ill patients, particularly those
with post-traumatic or post-surgical presentations.

Copyright® 2024 The Author. Published by Galenos Publishing House on behalf of Turkish Society of Intensive Care.
This is an open access article under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.
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In this narrative review, we discuss the utility of regional
anesthesia for various patient populations in the critical care
unit and the challenges faced when performing regional
techniques in this high-acuity setting.

Regional Anesthesia for Post-Trauma Patients in the ICU

Trauma represents a significant source of critical illness,
making up 46.9% of patients in the ICU, according to a
multicenter prevalence study (20). Of these, the most
common traumatic injuries were rib fractures at 41.6%,
brain injuries at 38.8%, and hemothorax/pneumothorax at
30.8% (20). Most trauma patients report severe pain (21,22).
However, pain management in the setting of acute trauma
can be complicated by hemodynamic instability, airway
compromise, and neurologic injury. Furthermore, systemic
opioids can cause sedation and depression of cardiovascular
and respiratory functions (23,24), which can worsen a
patient’s clinical picture and interfere with neurologic exams.
As such, regional techniques are especially advantageous in
critically ill trauma patients, providing site-specific analgesia
with minimal side effects.

Blunt Thoracic Trauma and Rib Fractures

Blunt chest trauma involves injuries ranging from rib
fractures, soft tissue contusions, and pneumothoraces
(25). Notably, splinting caused by chest wall pain reduces
ventilatory effort, which can lead to atelectasis and
pneumonia (26). For chest trauma, numerous regional
anesthesia technigues can be employed, including thoracic
epidural analgesia (TEA), thoracic paravertebral blocks
(TPVB), erector spinae plane blocks (ESP), serratus anterior
plane blocks (SAP), and intercostal nerve blocks.

In 2016, the Eastern Association for the Surgery of
Trauma (EAST) and the Trauma Anesthesiology Society
jointly recommended epidurals over non-regional modalities
of pain control in blunt thoracic trauma (27). Additionally,
two systematic reviews concluded that epidurals provided
superior pain relief compared to other modalities in rib
fractures (28,29). However, the idea that epidural analgesia
is superior to other regional techniques has been challenged
by recent meta-analyses, with both Peek et al. (28) and Duch
et al. (30) finding no advantages to epidurals over peripheral
blocks in terms of mortality, duration of mechanical
ventilation, and pulmonary complications. A meta-analysis of
12 studies found peripheral nerve blocks (TPVBs, intercostal,
ESP and SAP) to have better immediate pain control than
conventional analgesics, including epidurals (31). A notable

Turk J Intensive Care 2024;22:225-38

randomized controlled trial (RCT) by McKendy et al. (32)
reported increased respiratory complications in patients with
multiple rib fractures who received epidurals. However, this
observational study has a high potential for selection bias
due to the cohort-matched group design determined by the
clinician’s decision to place an epidural or not. Particularly in
patients with hemodynamic instability or coagulopathy, other
regional modalities may be more appropriate and should be
considered. An overview of the indications, benefits, and
risks of thoracic regional techniques can be found in Figure 1.

Two recent RCTs support the efficacy of paravertebral
blocks for improving pulmonary function parameters in rib
fractures (33,34). A scoping review of 37 studies found
almost universal improvements in pain and respiratory
parameters after ESP blocks in rib fracture patients without
complications, even in the setting of anticoagulation and
coagulopathy (35). Indeed, RCTs suggest ESP blocks may be
as effective as TPVB (36) with lower pain scores compared
to intercostal (37) and SAP blocks (38). Independently, the
SABRE RCT found clinically meaningful reduction in pain and
opioid use with SAP versus standard of care (39). Intercostal
blocks with liposomal bupivacaine, while safe, did not
improve clinical outcomes (40).

Notably, in geriatric patients, a cohort particularly
vulnerable to rib fractures and resultant complications,
extensive retrospective studies noted the benefit of early
regional intervention to prevent intubation (41) with similar
outcomes between TEA and TPVB (42), suggesting further
subgroup RCT assessments are needed.

Overall, recent literature on regional techniques in blunt
chest trauma remains low quality and heterogeneous,
making definitive conclusions regarding the optimal analgesic
technique impossible. In fact, by 2023, EAST had changed
its previous recommendation for epidurals over systemic
modalities due to insufficient evidence of the superiority of
epidural or locoregional techniques over other multimodal
analgesia. Instead, they suggested providers use their
judgment and available resources to provide a multifaceted
pain management strategy (43) -a sentiment echoed by
Hammal et al. (29) in their updated 2024 systematic review.

Regional Anesthesia for Post-Surgical Patients in
the ICU

Around one-third of all critically ill patients worldwide
are admitted to surgical ICUs following major elective or
emergency surgeries (44,45). Over half of post-surgical ICU
patients report pain at maximal intensity with suboptimal pain
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control (46). The following section will focus on evidence for
the use of regional analgesia for specific subpopulations of
post-surgical patients in the ICU.

Extremity Injuries, Surgeries, and Considerations

While traumatic extremity injuries are common, the
majority are treated with surgery and will, therefore, be
discussed in this section.

Hip fractures tend to occur in patients who are older,
more frail, and have more comorbidities than other trauma
patients (47). Lumbar epidural analgesia reduces major
adverse cardiac events after hip fracture. The American
College of Cardiology/American Heart Association (ACC/
AHA) recommended epidural consideration for hip fractures
in their 2024 guidelines for perioperative cardiovascular

horacic Regional Techniques

management (48). Peripheral blocks are another alternative,
and a Cochrane review of peripheral nerve blocks in hip
fractures showed reduced pain scores and confusion in
patients receiving regional analgesia (49). The innervation
to the hip is complex and involves numerous nerves and
their articular branches, including the femoral, obturator,
and accessory obturator nerves for the anterior capsule. The
posterior joint capsule innervation involves the nerve to the
quadratus femoris, sciatic, and superior and inferior gluteal
nerves (50). These nerves, in addition to the lateral femoral
cutaneous (LFCN), ilioinguinal, iliohypogastric, and posterior
femoral cutaneous nerves, contribute to skin innervation
over standard surgical incisions for hip fractures. Each nerve
can be targeted individually or in combination proximally, like
femoral and obturator nerve coverage with a lumbar plexus

Thoracic Epidural Paravertebral Block Erector Spinae Plane Block
Strengths Strengths Strengths
@ + Continuous, dense, bilateral analgesia of the « Dense, unilateral analgesia of <5 dermatomes @ « Unilateral analgesia of 5+ dermatome levels
trunk/abdomen T5-T10 * +/- Catheter placement (bilateral or unilateral) + +/- Catheter placement (bilateral or unilateral)
+ Visceral, skin, and fascial coverage « Visceral, skin, and fascial coverage « May use with anticoagulation/antiplatelet therapy
* Less symp y if unil pared to TEA * May be under general i
Weaknesses J g
+ Sympathectomy and hypotension Weaknesses Weaknesses
o + Patient positioning for p may be O « Contraindicated in coagulopathy Q « Inconsistent spread (“patchy”)
& + Contraindicated in coagulopathy and systemic infection O + Patient positioning for procedure may be challenging O
« Deep imaging can be challenging to visualize
Indicari + May require multiple levels to be blocked Indications
« Thoracic frauma and surgery below T4 Indications * ;'“”ﬂrc;:::“"‘;:;?d surgery, including above T4
" " - Il Ul
: Ma‘“.' sl surgeny * Thoracic trauma and surgery, including above T4 o Cszac surgery e
* Cardiac surgery (with caution) + Upper abdominal surgery + Spine surgery
Notable Risks » Cardiac surgery (with caution)
Notable Risks
+ Failed block Notable Risks -
& + Epidural hematoma or abscess & « Accidental pneumothorax ﬂ * Accidental pneumothorex

+ Post-dural puncture headache with accidental “wet tap”

+ Paravertebral/epidural hematoma

« Inadvertent epidural or intrathecal injection

Serratus Anterior Plane Block Intercostal Nerve Block :

" o

« Unilateral or Bilateral T2-T9 analgesia + Superficial block anatomy ;‘

@ « +/- Catheter placement @ + Dense unil of single n

* May be performed supine under general anesthesia :‘

Weaknpesses "

Weal + High systemic absorption of local anesthetic "

o « Lateral posterior coverage (spares anterior/midline) Q * Lack of pread between lovels (fequires mufipla b

(o8 & injections) "

n

Indications n

« Thoracic trauma and surgery + Thoracic trauma and surgery, including above T4 u

* Breast surgery + Upper abdominal surgery 5

« Minimally invasive cardiac surgery + Breast surgery v

Notable Risks Notable Risks H

& « Vascular injury of thoracodorsal artery A + Local anesthetic toxicity (LAST) H
. + Accidental pneumothorax & « Accidental pneumothorax

Figure 1. Thoracic regional techniques

Image acknowledgment: dermatomal spine image was obtained from Servier Medical Art, licensed under Creative Commons Attribution 4.0 International

(https://creativecommons.org/licenses/by/4.0/). No changes have been made
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block. However, newer fascial plane blocks, such as the
suprainguinal fascia iliaca and the pericapsular nerve group
(PENG), allow multiple nerves to be targeted in a single
injection. A multisite RCT found femoral nerve blockade
followed by continuous fascia iliaca blocks to provide superior
pain scores and walking distances compared to standard
systemic therapy in hip fractures (51). Fascia iliaca blockade
has been observed to be safe and reliable by a systematic
review of 27 RCTs (52). Studies ranging from case series
to RCTs support the role of PENG blocks in this fragile
patient population (53,54) which may be superior to femoral
and fascia iliaca blocks (55,56). There is also evidence of
benefit when PENG and fascia iliaca blocks are combined
(57). Additional blocks with potential efficacy in this patient
population include lumbar quadratus lumborum (QL) and
ESP blocks (58).

Other types of extremity fractures warrant different
regional techniques. Numerous studies demonstrate a
reduction in opioid consumption and improved pain scores
when regional anesthesia is utilized for extremity fractures
(59-61). For clavicle fractures, superficial or intermediate

cervical plexus blocks combined with interscalene blockade
is a classic combination for both medial and lateral coverage
(62). For upper extremity fractures, brachial plexus blocks
may be considered, including interscalene, supraclavicular,
infraclavicular, costoclavicular, and axillary approaches, as
well as individual axillary or suprascapular nerve blocks (63-
65). For lower extremity fractures, clinicians can consider
femoral, LFCN, adductor canal saphenous, and nerve to
the vastus medialis blockade, obturator, genicular, iPACK,
parasacral, subgluteal, or popliteal sciatic nerve, and ankle
blocks (66-68). The choice of nerve block technique depends
largely on the location of trauma, the need for analgesia
alone, or the need for surgical-level anesthesia. A summary
of regional techniques for upper and lower extremities may
be found in Figure 2 and Figure 3, respectively.

When caring for patients with traumatic extremity
injuries, the potential for compartment syndrome must be
considered. The most common injuries associated with
compartment syndrome in descending order are tibial shaft
fractures, soft tissue injuries, and distal radius fractures
(69). Controversy exists between anesthesiologists and

pper Extremity Regional Techniques

Interscalene Block

+ Dense, unilateral analgesia of C5-7 nerve roots,
'suprascapular, and supraclavicular nerves
« +/- Catheter placement

Weaknesses
« Spares C8 and T1 (Ulnar)
« Temporary blockade of phrenic nerve, recurrent
laryngeal nerve, and stellate ganglion
« May not be possible in patients with limited neck mobility

Weaknesses

+ Proximal humerus fracture

nerves

+ Dense, unilateral coverage of upper extremity similar to

Weaknesses
« May be very deep especially in larger patients
« Unreliable blockade of suprascapular nerve
« Sparing of intercostobrachial (T2) territory

Indications
« Any upper extremity fracture/surgery from distal humerus
down (may not be reliable for more proximal coverage)

+ Hematoma
« Accidental pneumothorax
« Hematoma

Figure 2. Upper extremity regional techniques

iclavicular Block
« Dense, unilateral analgesia of almost entire arm

« Sparing of intercostobrachial (T2) territory

« Mobile target making catheter placement difficult

« May not be possible in patients with limited neck mobility
or pronounced supraclavicular fossa recession

Indications
« Any upper extremity fracture/surgery from shoulder to

« Hemidiaphragmatic paresis from phrenic nerve palsy
(less frequent than interscalene)

finger i
* Clavicle fracture ngertps
* Shoulder surgery Notable Risks
Notable Risks
* Hemidi ti is fr hreni I
lemidiaphragmatic paresis from phrenic nerve palsy « Accldontal preumothoras
« Mechanical injury to dorsal scapular and long thoracic AP
« Vascular injury

+ Dense, unilateral coverage of distal upper extremity

supraclavicular block + Superficial anatomy
« +/- Catheter placement * No risk of phrenic nerve palsy
* Low risk of phrenic nerve palsy

« Requires deposition of local in multiple locations

+ Separate injection to cover musculocutaneous nerve

« Sparing of intercostobrachial T2 and medial cutaneous
nerve of the arm (skin over medial epicondyle)

« Forearm, hand, wrist fractures/surgeries

« Inadvertent intravascular injection

« Analgesia to clavicle
+ Motor sparing
+ Phrenic nerve sparing

« Need 2 injections (one on each side of fracture)
« No skin coverage

Indications
« Clavicle fracture

Notable Risks

* Minimal

Image acknowledgment: Upper extremity bone image was obtained from Servier Medical Art, licensed under Creative Commons Attribution 4.0
International (https://creativecommons.org/licenses/by/4.0/). No changes have been made
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surgeons regarding the potential for regional techniques to
delay the diagnosis of this rare but devastating complication
by masking one of the earliest clinical signs of compartment
syndrome: pain. Unfortunately, the current literature on
this subject is not robust and primarily comprises case
reports and series. In the last 10 years, there have been
two systematic reviews on the subject. Driscoll et al. (70)
found that 75% of 34 case reports published since 2009
did not show an increased risk for delayed diagnosis of
compartment syndrome following regional anesthesia in
orthopedic procedures. Tran et al. (71) found only 6 case
reports, 2 of which demonstrated delayed diagnosis of
compartment syndrome in the setting of peripheral nerve
blockade for long bone fractures. A retrospective study by
Cunningham et al. (60) found regional techniques reduced
opioid use without incidence of compartment syndrome in
tibial plateau fracture. Also notable is a study by Chen et al.
(72) in healthy volunteers, which showed regional blocks did
decrease ischemic pain but to variable extents, suggesting
that regional techniques can be titrated to balance analgesic
benefits with the risk of delaying diagnosis. Given the paucity
of literature, it is challenging to determine the best analgesic
path for patients at risk for compartment syndrome. The
European Society of Regional Anaesthesia and Pain Therapy
(ESRA) and the American Society of Regional Anesthesia

and Pain Medicine (ASRA) 2015 joint committee provided
evidence-based advice for pediatric patients focusing on low-
dose local anesthetics and infusion rates as well as close
monitoring when regional anesthesia is used in high-risk
patients (73). Unfortunately, no such recommendations exist
in adult populations.

Not all traumatic limb injuries result in fractures. Traumatic
amputations have increased globally in recent years (74).
Adequate pain control in the setting of amputation is critical
due to the risk of phantom limb pain, which is estimated
to affect 64% of patients (75) and is thought to be caused
by cortical reorganization (76). Regional analgesia may play
a fundamental role in mitigating the risk of this debilitating
chronic condition (77). A multicentered RCT found that
continuous nerve catheters doubled the chance of clinically
significant improvement of phantom limb pain (78). However,
more studies are needed to elucidate the role of regional
anesthesia in this population fully.

Thoracic Surgery

There are many studies on regional anesthesia in thoracic
surgery. This review will focus on thoracotomies and
esophagectomies to reflect the patient population of the
ICU. Thoracic surgery is unique in that pulmonary rather than
cardiovascular complications account for most morbidity and

Lower Extremity Regional Techniques

Lumbar Epidural Lumbar Plexus Block
Strengths Strengths
o « Dense, bilateral, continuous anaigesia below lumbar * Analgesia to almost entire thigh and hip
< level ) « May improve mobility and bladder function compared to
Lumbar epidural
Weaknesses
* May have motor blockade (limiting ambulation) Weaknesses

+ Passage through psoas may be painful
+ Deep block (avoid in anticcagulated patients)
« Spares scialic nerve

+ Bladder relaxation (requires foley in situ)
* Patient positioning for procedure may be challenging
S A enang

Indications
« Femoral neck/shaft fractures
Hlp and lower extremiy fractures and surgeries s thigh
s Knee + anerior thigh procedures
0 e A + Psoas hematoma
* Epidural hematoma or abscess « Inadvertent epidural blockade or vascular injection
= Post-dural puncture headache with accidental “wet tap™
Femoral Nerve Block Adductor Canal Block

Mﬂwnwumwﬁnmmfvmlm +nerve to
vastus medialis (anterior medial knee capsule)

+ Motor sparing

+ +/- Catheter placement

‘Strengths
S + Dense analgesia to anterior thigh, femur, and medial calf
+ +/- Catheter placement

Weaknesses
= + Motor blockade (quadriceps weakness)
& + Spares lateral femoral cutaneous nerve Spamk maost of thigh
Indications
+ Lower limb amputations and fractures (i.e femur, Knne injuries/procedures
proximal tiba) + Medial ankle, proximal tibial racture
+ Knee procedures + Below the knee amputations
Notable Risks
f i
A * Infocton & Bleeding Inidv'ﬂam injury of the nerve to the vastus medialis

Figure 3. Lower extremity regional techniques

| 5

Suprainguinal Fascia Iliaca Block Pericapsular Nerve Group (PENG) Block
Strengths Stwengths
* Analgesia to both femoral and lateral femoral cutaneous N = Analgesia to anterior medial capsule and hip joint
nerves () * May be performed under general anesthesia
+ May be performed under general anesthesia * No motor blockade
+ +/- Catheter placement
Walneses

+ Less relable obturator newe coverage (equies high « Spares lateral femoral cutaneous (skin over hip)

volumes of local anesthelic, imiting concentration)
* Motor blockade (quadriceps weakness)

« No coverage under intertrochanteric-femur fractures
« May not be appropriate in setting of anticoagulation

Ingdications
pr/lemcm shaft fractures and surgeries « Hip fractures and surgeries
- Anterior thigh/knes procedures
+ Inadvertent intramuscular injection resulting in femoral
I.ocal hematoma nerve (motor) block
« Accidental injury to lateral femoral culaneous nerve
Sciatic Nerve Block iPACK Block
Suengs Strengths
S « Analgesia o posterior thigh, knee, and most of leg below )  Anaigesia 1o postarior kneo
LD « No motor blockade
» Multiple target sites: parasacral, subgluteal, popliteal,
anterior approach
« +/- Catheler placement
« No analgesic benefit outside the knee
cmu-ngmg in higher BMI patients
« Potentially a deep block
« Spares medial malleolus and medial calt Indicarions
« Knee injuries/surgeries (Particularly total knee
replacement)
Fow-nmnml fractures

Risks
A « Damage to popiiteal artery

Cammon peroneal nerve injury (lateral popliteal « Inadvertent foot drop

approach)
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mortality (79). A 2017 meta-analysis showed no differences
in postoperative pulmonary complications (PPCs) or pain
scores between systemic and epidural analgesia or systemic
and paravertebral analgesia after esophagectomy. Still, the
interpretation is limited by their inclusion of studies that
were not high-level RCTs (80). A more stringent 2020 meta-
analysis of 2494 patients found low-quality evidence that
epidurals reduce the risk of PPCs in patients undergoing
major abdominal and thoracic surgery (81). Most recently,
a 2024 meta-analysis found a similar reduction of PPCs
and better pain reduction associated with epidurals after
esophagectomy (82). Other systematic reviews have shown
regional techniques can reduce persistent postoperative
pain (83) and reduce opioid consumption (84) after thoracic
surgeries.

Numerous systematic reviews demonstrate equal
analgesic efficacy of paravertebral blocks to epidurals
with a lower risk of complications (85-87). Another meta-
analysis found TPVBs were superior to ESP for postoperative
analgesia after thoracic surgery (88). Even so, two meta-
analyses found postoperative pain control benefits from ESP
blocks (89,90). Recent systematic reviews have also shown
intercostal blocks to be non-inferior to TPVBs and TEAs (91)
and found SAPs to provide effective analgesia in the thoracic
surgical population (92-94). Generally, the same variety of
regional techniques may be employed for thoracic surgery
as for thoracic trauma (as listed in Figure 1), and it is up to
the clinician to determine which technique is best on a case-
by-case basis.

Patients receiving lung transplants make up a notable
population of thoracic surgical patients. TEA is the touchstone
for analgesia after lung transplant surgery, though few
studies are available in this population. Preoperative TEA is
associated with better pain control, lower opioid use, and
shorter duration of mechanical ventilation and ICU stay (95).
However, TEA must be used cautiously in this population,
which may require anticoagulation for extracorporeal
membrane oxygenation in the perioperative period (96).
Two small studies have also found paravertebral catheters
effective (97,98).

Major Abdominal and Vascular Surgery

TEA is the gold standard for postoperative pain relief
after major abdominal surgery (99-101). The 2024 ACC/
AHA guidelines recommend thoracic epidurals for major
abdominal surgery based on moderate evidence supporting
a decreased risk of major adverse cardiovascular events (48).
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In open abdominal aortic aneurysm repairs, combined
TEA and general anesthesia are associated with reduced
mortality, myocardial ischemia, postoperative bowel
ischemia, and pulmonary complications (102). The use
of TEA in thoraco-abdominal aortic aneurysm repair is
associated with better postoperative pain control and
lower in-hospital length of stay (103). A Cochrane review
of 15 RCTs showed that postoperative epidural analgesia
led to better pain management in the first 3 days by Visual
Analog Scale scores, earlier tracheal extubation, and lower
incidence of myocardial ischemia in this same population
(104) However, it is prudent to consider that these studies
included primarily trials conducted before 2000, before the
availability of endovascular techniques. The impact of TEA on
mortality and pulmonary and cardiac complications was not
supported by a recent retrospective review of 2,145 patients
who underwent aortic aneurysm repair between 2014 and
2016 and found that epidurals were correlated with higher
transfusion requirements (105).

TEA is associated with failure rates as high as 32%
(106) and hypotension (107). Additionally, an indwelling
catheter is undesirable in a coagulopathic or septic patient,
both of which are occasional complications after extensive
abdominal surgery. Thus, other effective regional techniques
may be considered for major abdominal and vascular
surgeries, including paravertebral (108,109) and erector
spinae catheters (110). Paravertebral catheters are likely to
be most effective in the case of abdominal aortic aneurysm
repair via retroperitoneal approach and have reduced risk of
hypotension (108). Fascial plane blocks offer alternatives
to TEA. While evidence for fascial plane blocks in the ICU
population specifically is lacking, these blocks have been
studied extensively in major abdominal surgery, specifically-
transversus abdominis plane (TAP), erector spinae plane
(ESP), QL, and rectus sheath blocks. Of these, ESP and QL
blocks can provide some visceral analgesia due to the spread
of local anesthetic to the paravertebral space, but this effect
is inconsistent (111). Compared to TEA, studies on fascial
plane blocks have demonstrated mixed results. While some
studies found TAP blocks to be non-inferior to TEA, others
show TEA patients to have lower opioid requirements and
pain scores postoperatively (101,112). Nevertheless, there
is consistent evidence that fascial plane blocks effectively
decrease the need for postoperative opioids and lower pain
scores in comparison to placebo (101,111,112). The choice
between blocks depends on the surgery and placement of
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incisions and drains. For example, while rectus sheath blocks
are effective for midline incisions, TAP and QL blocks work
well for lateral and transverse incisions. A description of
abdominal wall regional technigues may be found in Figure 4.

Liver transplant surgery should be considered separately
regarding candidacy for regional techniques. Liver transplant
recipients have less postoperative pain compared to other
major abdominal surgeries, potentially due to denervation
of the donor liver, reduced abdominal distention after

Classic Lateral TAP Block

Strengths
« Analgesia of the infraumbilical adbominal wall (bilateral
or unilateral)
 +/- Catheter placement
* May be done under general anesthesia

Weaknesses
» No visceral coverage
* No coverage above the umblicus

Indicati
« Lower abdominal procedures
» Gynecologic/pelvic surgery

Notable Risks
1 » Accidental peritoneal injury

Rectus Sheath Block

Strengths
» Analgesia to midline yo to 4 levels per injection (bilateral
or unilateral)
« +/- Catheter placement

Weaknesses
« No visceral coverage
« May need multiple injections to cover larger incisions

Indicati
* Midline abdominal incisions

Risks
« Accidental peritoneal injury (no posterior sheath below
the arcuate line)
« Vascular injury to epigastric arteries

Figure 4. Abdominal wall regional techniques

drainage of ascites, and increased plasma levels of
endogenous neuropeptides (113). Even so, liver transplant
patients do experience significant postoperative pain and
should be provided adequate analgesia. Coagulopathy and
thrombocytopenia, often present in these patients, are a
contraindication to epidural placement. Additionally, a recent
retrospective study of 685 liver transplant patients found
preoperative TEA to provide minimal differences in pain
scores (Numerical Rating score of 1.4 vs 1.8) compared to

Subcostal TAP Block

Strengths
« Analgesia to upper anterior abdominal wall
« Otherwise same as classic TAP block

Weaknesses
* No visceral coverage
* Spares lateral to mid-axilary line
« Variable coverage of midline

Indicati
« Upper/middle abdominal surgery

Notable Risks

* Accidental peritoneal injury

Quadratus Lumborum Block

« Analgesia of anteriolateral abdominal wall (bilateral or
unilateral)

» Some visceral coverage (mostly with anterior approach)

« May be done under general anesthesia

Weaknesses
« Lateral positioning may be chalenging in obese or
anesthetized patients
« Anterior approach may be considered a deep block

Indicati

« Abdominal/gynecologic/pelvic surgery
 Hip surgery

Notable Risks

« Accidental peritoneal perforation and visceral trauma
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patients without TEA (114). However, TEA is an effective
mode of pain relief after open liver resection, including for
donor liver resection, and has been shown to decrease opioid
consumption in the postoperative period (115). Paravertebral
catheters and single-shot blocks have also been effective,
though pain control is inferior to TEA (115,116). TAP catheters
and blocks are also an effective modality but have not been
compared head to head with TEAs or PVBs (115,116).

Cardiac Surgery

We will briefly mention the utility of regional analgesia in
cardiovascular surgical patients as they tend to present to
subspecialty ICUs. Patients undergoing open heart surgery
frequently require anticoagulation for cardiopulmonary
bypass, which makes the use of TEA controversial. A
Cochrane review concluded that TEA reduced pain scores
by 1 point on a scale of 0 to 10, decreased the length of
mechanical ventilation by 2.4 hours, and decreased the rate
of myocardial infarction, atrial fibrillation, and respiratory
depression at 30 days post-cardiac surgery (117). However,
the evidence in this study was of low quality overall, and
there was insufficient data to comment on the incidence
of epidural hematoma. Based on mathematical modeling,
the incidence of spinal injury from epidural hematoma is
estimated between 1:150,000 and 1:1,500 for epidurals
in conventional cardiac surgery (118). Of note, the 2018
ASRA guidelines state that there is insufficient evidence
for an increased risk of epidural hematoma in the setting
of cardiopulmonary bypass (119). Meanwhile, paravertebral
blocks have been used increasingly for cardiac surgery,
particularly in minimally invasive procedures performed
via lateral thoracotomy (120). Paravertebral catheters
placed perioperatively decrease intraoperative opioid use,
reduce nausea and vomiting, and shorten the length of
mechanical ventilation with minimal hypotension (121,122).
In this patient population, it is essential to remember that
paravertebral blocks are still considered a deep block, which
puts them at higher risk in the setting of anticoagulation.

Limitations in Clinical Practice

Sedation

The prevalence of sedation among ICU patients presents
a challenge to the performance of regional techniques.
Light to moderate sedation, which maintains meaningful
contact with the patient, is generally beneficial by providing
anxiolysis and increasing patient tolerance of regional nerve
blockade (123). However, controversy exists regarding the
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safety of performing regional blocks on patients under deep
sedation or general anesthesia, which obliterates feedback
from the patient regarding periprocedural paresthesias and
signs or symptoms of local anesthetic toxicity. Many assert
that it is necessary for patients to be awake and cooperative
enough to communicate when there is pain or paresthesia
during a nerve block to protect against neural injury. This
concern mainly applies to blocks targeted directly at a nerve
versus fascial plane techniques, which are considered safe
even under general anesthesia due to the lower risk of nerve
damage (124). Indeed, ASRA recommends against regional
techniques in heavily sedated or anesthetized patients
unless the benefit clearly outweighs the risk (125). Even
so, there is little evidence that pain or paresthesia predicts
neural injury (126). In fact, regional techniques are routinely
used safely in anesthetized pediatric patients. A study by
the Pediatric Regional Anesthesia Network of over 100,000
blocks found no incidence of permanent neurologic deficits
(127). A prospective study in sedated and mechanically
ventilated trauma patients concluded that continuous regional
anesthesia seems safe in the setting of heavy sedation-
although with 76 patients analyzed, it was underpowered to
see significant differences in outcomes (128). As such, the
decision to perform regional techniques in heavily sedated
patients in the ICU should be considered on a case-by-case
basis with careful assessment of the risk-to-benefit ratio. Of
note, the 2018 Pain, Agitation/Sedation, Delirium, Immobility,
and Sleep Panel within the Society of Critical Care Medicine
Congress strengthened their recommendation of light versus
deep sedation in the management of critically ill patients,
therefore in many cases this obstacle to providing regional
anesthesia may lessen (129).

Sepsis and Infection

ICU patients frequently have pre-existing or nosocomial
infections (130). Puncture site infection is an absolute
contraindication to any regional technique. Systemic
infection is often considered a relative contraindication to
regional anesthesia due to concerns about seeding infection
into fascial planes, nerves, or the neuraxial space, especially
in the setting of indwelling catheters. A recent systematic
review across various patient populations found that the
incidence of infectious complications for central neuraxial
blockade was 9/100,000 and 1.8% in peripheral nerve
catheters (131). Recent studies show a low incidence of
central nervous system infection after neuraxial techniques
in patients at risk for or with active bacteremia in the acute
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perioperative period (132). However, ICU admission is a
risk factor for infection of peripheral nerve catheters (133),
especially if they are in situ for over 48 hours (134). Factors
that may reduce the risk of infection include prophylactic
antibiotics (135) and tunneling of catheters (136). The risk of
infection must be weighed against the benefits of regional
techniques. Any indwelling catheters should be removed
as early as is reasonable to minimize colonization while
preserving maximal analgesic benefit.

Coagulopathies

Many patients in the ICU experience coagulopathies
of various etiologies due to sepsis or trauma (137,138).
Additionally, the use of anticoagulants and antiplatelet
medication is expanding. Thus, clinicians must weigh the risks
of regional anesthesia in patients susceptible to bleeding.
ESRA and ASRA have guidelines for time intervals after
cessation of antiplatelet and anticoagulant therapies before
performing regional and neuraxial techniques (119,139).
Bleeding complications following peripheral nerve blocks in
patients on antiplatelet and anticoagulant medications are
rare, estimated to be less than 1% (140). WWhen weighing the
risks for hematoma in coagulopathic patients, it is crucial to
consider the depth and compressibility of the site for each
regional technique. Neuraxial technigues have the highest
relative risk followed in descending order of risk by deep
blocks such as deep lumbar plexus, proximal sciatic, and
infraclavicular blocks, in addition to perivascular blocks such
as femoral or axillary blocks, then fascial plane blocks (141).
Although controversial, many practitioners feel perineural
catheters have a higher risk for bleeding, given they require
a larger, blunt tip needle for placement, and there is an
additional risk with catheter removal or dislodgement (142).

Hemodynamic Instability

Hemodynamic instability is a common concern in the
critically ill, estimated to affect 19% of patients in the ICU
(143). The cardiovascular stability of a patient must be
considered in the context of regional analgesic techniques.
Specifically, neuraxial techniques, such as epidurals and
spinals, are associated with hypotension and bradycardia
in the setting of sympathetic blockade (144,145). As such,
neuraxial analgesia may be best avoided in patients already

at significant risk for hemodynamic compromise or already
on vasopressor support. Consideration of shifting from a
local anesthetic epidural infusion to solely an opioid infusion,
such as fentanyl, may decrease hypotension (146,147). Even
single-sided TVPB may decrease the total local anesthetic
spread to the spinal sympathetic chain, lessening the risk of
hypotension (85,87,108,148). On the other hand, peripheral
nerve blockade may be beneficial in tenuous patients by
avoiding the use of sedation medications, which can also
compromise cardiovascular stability (149). For example,
superficial cervical plexus blockade can facilitate awake
central line cannulation (150) and intercostal block may be
used for chest tube placement (151).

Conclusion

For patients in the ICU, pain is a prominent concern
often associated with long-term consequences. Regional
techniques offer targeted analgesia, generally without
systemic side effects. From rib fractures and limb fractures
to major surgeries, there is a clear benefit to regional
analgesia among critically ill patients. However, current
literature is insufficient to determine the best technique
for optimal pain control in every case. As such, each patient
should be evaluated carefully to determine their candidacy
for regional analgesia versus systemic pain management
alone. Hemodynamic status, infection, level of sedation,
and site of surgery or injury are all factors to consider when
choosing the best regional modality for each patient.
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The Role of Inflammatory Indices in Predicting
Intensive Care Unit Mortality in Critically 1ll COVID-19
Patients

COVID-19 Kritik Hastalarinda Yogun Bakim Mortalitesini
Ongdrmede Enflamasyon Indekslerinin Roli

ABSTRACT Objective: The estimation of disease severity based on early biomarkers may facilitate
treatment and reduce mortality in patients with Coronavirus disease-2019 (COVID-19). The present
retrospective, observational study evaluates the role of different inflammatory indices in predicting
mortality in COVID-19 patients.

Materials and Methods: The prognostic value for the prediction of 30-day mortality of inflammatory
parameters [C-reactive protein (CRP), ferritin, procalcitonin (PCT)] and neutrophil-lymphocyte ratio
(NLR), platelet-lymphocyte ratio, derived NLR, systemic inflammation index, CRP-to-lymphocyte
ratio (CRP/L), CRP-to-albumin ratio, and neutrophil-to-lymphocyte and platelet ratio were evaluated
upon the initial admission of 305 COVID-19 patients to the intensive care unit.

Results: In this study, APACHE score, ferritin, PCT and CRP/L were significantly higher in the non-
survivors than in survivors. No significant differences were found in the other inflammatory indices.
High ferritin (p: <0.001) and high APACHE scores (p: <0.001) were identified as predictors of in-
hospital mortality in a ROC curve analysis. Only a high ferritin level was identified as an independent
risk factor for mortality in a multivariate regression analysis (p=0.002).

Conclusion: Inflammatory indices were not identified as predictors of mortality in critically ill COVID-
19 patients admitted to the intensive care unit in the present study; and only high ferritin levels
among the parameters related to inflammation were identified as an independent risk factor for
mortality.

Keywords: COVID-19, biomarker, inflammatory indices, ferritin, mortality

6z Amac: Kritik Koronavirs hastaligi-2019 (COVID-2019) hastalarinda hastaligin siddetinin erken
biyobelirtecler ile belirlenmesi tedaviyi kolaylastirabilir ve mortaliteyi azaltabilir. Bu retrospektif
gozlemsel calismada, farkli enflamatuvar indekslerin COVID-19 hastalarinda mortaliteyi tahmin
etmedeki rollerini belirlemek amaglandi.

Gerec ve Yontem: inflamatuar parametrelerin [C-reaktif protein (CRP), ferritin, prokalsitonin (PCT)]
ve notrofil-lenfosit orani (NLR), trombosit-lenfosit orani, tlretilmis NLR, sistemik inflamasyon
indeksi, CRP-lenfosit orani (CRP/L), CRP-alblimin orani ve nétrofil-lenfosit-trombosit orani gibi
parametrelerin 30 gunlik mortaliteyi 6ngdrmedeki prognostik degerleri, yogun bakim Unitesine
kabul edilen 305 COVID-19 hastasinda degerlendirildi.

Bulgular: Bu calismada, APACHE skoru, ferritin, PCT ve CRP/L degerleri, hayatta kalamayan
hastalarda hayatta kalanlara kiyasla anlamli derecede daha ylksekti. Diger inflamatuar indekslerde
anlamli bir fark bulunmadi. ROC egrisi analizinde, ylksek ferritin diizeyleri (p < 0.001) ve yiiksek
APACHE skorlari (p < 0.001), hastane i¢i mortalitenin dngortculeri olarak tanimlandi. Cok degiskenli
regresyon analizinde ise yalnizca yiksek ferritin seviyesi mortalite icin bagimsiz bir risk faktort
olarak belirlendi (p = 0.002).

Sonug: Yogun bakimda yatan kritik COVID-19 hastalarinda mortaliteyi 6ngérmede, calismamizda
inceledigimiz enflamasyon indekslerinin prediktor olmadiklari, enflamasyon ile ilgili olarak sadece
ylksek ferritin diizeylerinin mortalite icin bagimsiz risk faktorl oldugu saptandi.

Anahtar Kelimeler: COVID-19, biyobelirteg, enflamatuvar indeksler, ferritin, mortalite
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Introduction

The first case of Coronavirus disease-2019 (COVID-19)
was reported in the city of Wuhan (Hubei, China), which
walter named COVID-19 by the World Health Organization.
It is a contagious disease that continues to threatenglobal
public health. The causative agent is referred to as severe
acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
because of its similarity with SARS-CoV (1).

COVID-19 manifests with mild symptoms in most
patients, although a considerable number of patients suffer
from severe rapidly progressing pneumonia leading to multi-
organ failure, acute respiratory distress syndrome (ARDS),
septic shock, and death (2). It is important to identify
prognostic factors for reducing COVID-19-related mortality
in high-risk patients who are followed up in the intensive
care unit (ICU). There remains a need for clinical studies on
this subject (3-5).

Accumulating evidence in the literature suggests that
an increased inflammatory response is responsible for
fatal complications in critically ill patients with COVID-
19 (3). Hyperinflammation plays an important role in viral
pathogenesis. Microvascular endothelial dysfunction occurs
as a result of hyperinflammatory response and severe
cytokine stormleadsto multi-organ failure and death in
patients (6). Significant increases in the levels of serum
ferritin, procalcitonin, C-reactive protein (CRP), interleukin-6,
and other acute phase reactants are associated with
mortality and prognosis in patients with COVID-19 (6).

The peripheral white blood cell count (WBC) and
differential WBC counts (neutrophil, lymphocyte, platelet,
monocyte) obtained by complete blood count (CBC) can
be considered good biomarkers of systemic inflammatory
response in critically ill patients. In recent studies in the
literature, various inflammatory indices [i.e., neutrophil-
lymphocyte ratio (NLR), lymphocyte-monocyte ratio LMR),
platelet-lymphocyte ratio (PLR), derived NLR (dNLR),
systemic inflammation index (Sll), aggregate Index of
systemic inflammation (AISI), systemic inflammation
response index (SIRI) and CPR/lymphocyte ratio (CRP/L)]
have been investigated for their use as predictors of poor
prognosis in patients with COVID-19, although these
studies have yielded inconsistent results regarding the
relationship between these biomarkers and prognosis (7).
It is hypothesized in the present study that all these indices
could serve as independent predictors of prognosis in
patients with COVID-19. Thus, the present study evaluated

Turk J Intensive Care 2024,22:239-47

the value of inflammatory indices and parameters for
predicting prognosis in critically ill patients with COVID-19.

Materials and Methods

Ethical Statement

The study was conducted in the tertiary ICU of
Yozgat City Hospital between May 2020 and May 2021.
The study was approved by the Ethics Committee of
Yozgat Bozok University (protocol number: 2017-KAEK-
189 _2021.09.27_03) and was conducted in accordance with
the principles of the Declaration of Helsinki.

Study Design

For this single-center retrospective study, clinical,
demographic, and laboratory data were retrieved from the
hospital's information management system and patient
charts.

The study included adult ICU patients aged 18 years
and older with a positive polymerase chain reaction test
for COVID-19. After reviewing the patients’ records, we
excluded those with hematological disorders, those with a
history of severe liver disease and malignancy, those younger
than 18 years of age, and those with missing laboratory data
were excluded from the studly.

Study Participants

The age, sex, acute physiology and chronic health
evaluation (APACHE 2) score, comorbidities, length of ICU
stay, 30-day ICU mortality, need for mechanical ventilation in
the first 24 hours, and need for inotropic support and renal
placement therapy while in the ICU were recorded. Patients
requiring mechanical ventilator support were defined as
those undergoing resuscitation and endotracheal intubation
due to cardiac or respiratory arrest. Patients were evaluated
in two groups: Survivors (dischargedto home or transfer to
the ward) and non-survivors (death during the ICU stay).
The laboratory parameters measured upon admission
to the ICU, including CRPR procalcitonin, ferritin, WBC,
differential neutrophil, platelet, and lymphocyte counts, and
mean platelet volume, were retrieved from the hospital’s
information management system.

Laboratory Measurements

The laboratory parameters measured in each patient
from the venous blood samples collected upon admission
to the ICU were retrieved from the hospital’s information
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management system. Inflammatory indices were calculated
using CBC parameters as follows:

¢ Sll= (neutrophil countxplatelet count)/lymphocyte
count;

e dNLR= neutrophil count/(WBC-neutrophil count);

e NLPR= (neutrophil count/lymphocyte count)xplatelet
count;

e CRP/albumin ratio= CRP/albumin, CRP/L=CRP/
lymphocyte count;

® PLR= platelet/lymphocyte.

Statistical Analysis

The data were analyzed using IBM SPSS Statistics
Standard Concurrent User V 25 (IBM Corp., Armonk, NY
USA). Categorical data are presented in n and frequency,
whereas continuous data were presented in mean =+
standard deviation and median [interquartile range (IQR):
251-751 percentile]. The normality of distribution was
checked using the Kolmogorov-Smirnov test and histograms.
The significance of differences between groups in terms
of averages was assessed using the chi-square test,

independent samples t-test, and Mann-Whitney U test.
In cross tables, Fisher's exact test was performed if more
than 20% of the expected values were less than 5 or at
least one of the values was less than 2. All significant
variables were included in the multivariate logistic analysis
after the univariate analysis. The factors predicting the
mortality of patients with COVID-19 were investigated
using a backward stepwise multivariate logistic regression
analysis. The Hosmer-Lemeshow test for goodness-of-fit
statistics was used to determine the calibration validation
and discrimination of this regression analysis. The receiver
operating characteristic (ROC) curve analysis was used to
determine the parameters that had the greatest predictive
value for the mortality of patients with COVID-19, and the
areas under the curve (AUC) were calculated.

Results

Demographic and Clinical Characteristics

A total of 305 patients with COVID-19 (184 male; 121
female) were included in the study (Table 1). The median age
was 72 years (IQR: 65-80 years). Of the total, 88 patients

Table 1. Comparison of demographic and clinical characteristics of survivors and non-survivors

Variables Overall Non-survivors Survivors p-value
(n=305) (n=217) (n=88)

Age (years) 72 [65 to 80] 73 [66 to 81] 71.5[59.5to 79] 0.560

APACHE score 23[17to 35] 27[18to 37] 19[14to 27] 0.000

Length of ICU stay (days) 9[4to15] 10 [5to 17] 7.5[4to10] 0.002

Sex, female/male 121/184 (39.7/60.3) 79/138 (36.4/63.6) 42/46 (47.7/52.3) 0.067#

Comorbidities, n (%)

Hypertension 147 (48.2) 106 (48.8) 41 (46.6) 0.721*#

CHF 39(12.8) 26 (12.0) 13(14.8) 0.647"

Diabetes mellitus 55(18.0) 40 (18.4) 15(17.0) 0.903"

Neurologic disease 54(17.7) 40 (18.4) 14 (15.9) 0.721"

Arrhythmia 20 (6.6) 15(6.9) 5(5.7) 0.890"

CAD 78 (25.6) 57 (26.3) 21(23.9) 0.771"

CKD 72 (23.6) 62 (28.6) 10(11.4) 0.002"

COPD 96 (31.5) 60 (27.6) 36 (40.9) 0.024*

Other 75 (24.7) 57 (26.4) 18 (20.5) 0.346

Need for MV in the first 24 hours 244 (80.0) 195 (89.9) 49 (55.7) <0.001"

Need for vasoactive agent 45 (14.8) 42 (19.4) 3(3.4) 0.001"

Renal replacement therapy 102 (33.6) 83(38.2) 19 (21.8) 0.006*

Data are presented as medians [interquartile range] for continuous variables and as numbers and percentages for categorical variables. Continuous variables were compared

with a Mann-Whitney U test. Compared by the *: chi-square test and Yates's correction for continuity. The level of statistical significance was set at 0.05. All statistically

significant values are indicated in bold.

APACHE: Acute physiology and chronic health evaluation, ICU: intensive care unit, CHF: chronic heart failure, CAD: coronary artery disease, CKD: chronic kidney disease, COPD:

chronic obstructive pulmonary disease, MV: mechanical ventilation
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(28.9%) were discharged (survivors), and the remaining 217
patients (71.1%) died (non-survivors). Comorbidities included
hypertension (48.2%), chronic obstructive pulmonary
disease (31.5%), and coronary artery disease (25.6%). The
median length of ICU stay was 9 days (IQR: 4-15 days).

As shown in Table 1, the APACHE score (27, IQR: 18-37
vs. 19, IQR: 14-27; p<0.001) was significantly higher, and the
length of ICU stay was longer (median: 10.0 days, IQR: 5-17
days vs. 7.5 days, IQR: 4-10 days; p=0.002), chronic kidney
disease (79% vs. 51%, p=0.002) was more common, and
chronic obstructive pulmonary disease was less common
(27.6% vs. 40.9%, p=0.024) in the non-survivors than in the
survivors. The need for mechanical ventilation in the first 24
hours (89.9% vs. 57.7%), p<0.001), the need for vasoactive

agents (19.4% vs. 3.4%, p=0.001), and the need for renal
replacement therapy (38.2% vs. 21.8%, p=0.006) were
higher in the non-survivors than in the survivors.

Laboratory Parameters and Inflammatory Indices

An analysis of the laboratory parameters revealed (Table
2) significantly higher ferritin (median: 458; IQR: 237-
787 vs. 257, 1QR: 125.5-5606; p<0.001) and PCT (median:
0.44; 1QR: 0.13-1.68 vs. 0.175 IQR: 0.09-0.52, p<0.001)
values among the inflammatory parameters; significantly
higher urea (median: 63; IQR: 44-106 vs. 52 IQR: 33.5-80,
p=0.003) and creatinine (median: 1.17; IQR: 0.87-1.83 vs.
0.991QR: 0.76-1.21, p=0.001) values among the biochemical
parameters; and significantly higher CRP/L (median: 19.75;
IQR: 8.30-44.50 vs. 13.3 IQR: 3.7-30.2, p=0.028) values

Table 2. Comparison of laboratory variables between survivors and non-survivors

Variables Overall Non-survivors Survivors p-value
(n=305) (n=217) (n=88)

Inflammatory parameters

CRP (mg/dL) 11.2[7.01 to 21.5] 11.6[7.29 to 22.7] 10.2[3.95t0 18.9] 0.053

Ferritin (ng/dL) 413 [182to 709] 458 [237 to 787] 257 [125.5 to 506] <0.001

PCT (ng/mL) 0.35[0.12to 1.21] 0.44[0.13 to 1.68] 0.175[0.09 to 0.52] <0.001

Biochemical parameters

Urea (mg/dL) 60 [42 to 93] 63 [44to 106] 52 [33.5to 80] 0.003

Creatinine (mg/dL) 1.09[0.83 to 1.59] 1.17[0.87 to 1.83] 0.99[0.76 to 1.21] 0.001

Albumin (g/dL) 3.19(0.48) 3.17 (0.44) 3.24(0.56) 0.293f

Complete blood count

WBC (x10°L) 8.6 [6.1t012.9] 8.4[6.2t012.7] 9.05[6.1to0 13.3] 0.850

Neutrophils (x10° L) 7.5[4.7t0 11.6] 7.4[4.8t011.3] 7.8[4.3t011.9] 0.925

Lymphocytes (x10° L) 0.7[0.4 to 1] 0.7[0.4 to 1] 0.8[0.45to0 1.1] 0.076

Platelets (x10° L) 202 [154 to 271] 200[149 to 259] 209 [165 to 281.5] 0.134

MPV (fL) 8.4[7.8t09.1] 8.4[7.9t09.1] 8.4[7.75t09.1] 0.922

Inflammatory indices

SlI 2079.75 [938 to 4566] 21201001 to 4442] 2063 [899 to 4942] 0.879

NLR 10.8[5.5t019.3] 10.8[5.8t0 19.2] 9.56 [4.54 to 21.25] 0.328

dNLR 5.66 [3.35 to 10.33] 5.66 [3.4t0 10.42] 5.02 [2.84to 10.1] 0.222

NLPR 5.08[2.90 to 10.40] 5.16 [3.13 to 10.58] 4.71[2.46 t0 9.22] 0.139

CRP/alb 3.55[2.03 to 7.08] 3.8[2.2t07.5] 3.17[1.12t0 6.22] 0.058

CRP/L 16.66 [6.95 to 41] 19.75[8.30 to 44.66] 13.3[3.7t030.2] 0.028

PLR 290 [174 to 503] 300 [180 to 498] 253.35[163 to 540] 0.693

Values are quoted as mean (standard deviation) and median [interquartile range]. : Compared by independent sample t-test. Other values were compared with a Mann-

Whitney U test. The level of statistical significance was set at 0.05. All statistically significant values are indicated in bold.

CRP: C-reactive protein, PCT: procalcitonin, WBC: white blood cell, MPV: mean platelet volume, SlI: systemic immune-inflammation index, NLR: neutrophil-to-lymphocyte

ratio, dNLR: derived neutrophil-to-lymphocyte ratio, NLPR: neutrophil-to-lymphocyte, platelet ratio, CRP/alb: C-reactive protein-to-albumin ratio, CRP/L: C-reactive protein-

to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio
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among the inflammatory indices in the non-survivors than in
the survivors. On the other hand, there were no significant
differences in the CRP albumin, and CBC parameters
and other (SII, NLR, dNLR, NLPR, CRP/Alb, CRP/L, PRL,)
inflammatory indices between the survivors and non-
survivors (Table 2).

Predictive Accuracy of Laboratory Parameters for
Mortality

In the ROC curve analysis for mortality in patients with
CQVID-19, the optimal cut-off value was 19.5 [AUC=0.672,
95% confidence interval (Cl) 0.607-0.736, p<0.001] for
the APACHE score and 263.0 ng/dL (AUC=0.627, 95% CI
0.559-0.696, p<0.001) for ferritin (Table 3). Among the other
inflammatory parameters, the ROC curve analysis for CRP/L
did not reveal a significant level for the prediction of mortality
in patients with COVID-19 (p<0.05).

Risk Factors for COVID-19 Mortality in Univariate and
Multivariate Analyses

The ICU mortality rate in the entire study population was
71.1%. The results of univariate and multivariate logistic
regression analyses for mortality among patients with
COVID-19 are presented in Table 4.

In the univariate analysis, the APACHE score, ferritin,
urea, and creatinine were identified as significant predictors
of mortality, whereasin the multivariate analysis, high
ferritin levels [odds ratio (OR)=0.999; 95% CI 0.998-1.000;
p=0.002] and APACHE score (OR=0.947; 95% CI 0.923-
0.972; p<0.001) were identified as independent predictors
of mortality (Figure 1).

Discussion

The present study evaluating the relationship between
inflammatory indices, based on the laboratory parameters
measured upon initial admission, and mortality in critically ill
COVID-19 patients has produced several important results.
Ferritin, urea, and creatinine levels were higher in the non-
survivors than in the survivors. Among the inflammatory
indices, CRP/L was higher in the non-survivors. High ferritin
levels and APACHE scores were independent predictors of
mortality.

Predicting prognosis is of utmost importance in critically
ill patients with COVID-19 who have a high mortality
rate. Clinical studies have generally reported decreased T
lymphocyte and CD3, CD4, and CD8 levels together with an

Table 3. ROC curve analysis predicting the mortality of COVID-19 patients

95% Cl
Variables AUC Cut-off point | Sensitivity (%) Specificity (%) p-value i

Lower Upper
APACHE score 0.672 19.5 70.0 511 <0.001 0.607 0.736
Ferritin 0.627 263.0 71.0 50.0 <0.001 0.559 0.696

characteristic

The level of statistical significance was set at 0.05. All statistically significant values are indicated in bold.
AUC: Area under the curve, APACHE: acute physiology and chronic health evaluation, CI: confidence interval, COVID-19: coronavirus disease-2019, ROC: receiver operating

Table 4. Univariate and multivariate analysis for the mortality of COVID-19 patients

Univariate analysis Multivariate analysis
Variables

OR (95% Cl) p-value OR (95% Cl) p-value
APACHE score 0.944 (0.921-0.964) <0.001 0.947 (0.923-0.972) <0.001
CRP 0.978 (0.955-1.001) 0.066
Ferritin 0.999 (0.998-1.000) 0.002 0.999 (0.998-1.000) 0.002
PCT 0.963 (0.917-1.012) 0.140
Urea 0.992 (0.986-0.998) 0.007 0.996 (0.990-1.002) 0.196
Creatinine 0.671 (0.499-0.903) 0.008
CRP/L 0.993 (0.985-1.001) 0.098

Multivariate Model's Adjusted R?=0.183, p-value <0.001.

COVID-19: coronavirus disease-2019

The level of statistical significance was set at 0.05. All statistically significant values are indicated in bold.
APACHE: Acute physiology and chronic health evaluation, CRP: C-reactive protein, CRP/L: CRP-to-lymphocyte ratio, CI: confidence interval, PCT: procalcitonin, OR: odds ratio,
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increase in proinflammatory cytokines. Cytokine storms have
been linked to disease severity, leading to multi-organ failure
and death (8). In such cases, the increase in the number of
inflammatory cells at the level of the endothelium is known
to impair microcirculation and to cause systemic impairment
in different organs in COVID-19 patients (6). Further studies
have reported various laboratory abnormalities in response to
an exaggerated inflammatory response in critically ill patients
with COVID-19 (9,10), and these resultsresults are important
indicators of systemic inflammation and immune response
(9,11). Many studies have evaluated the relationship
between inflammatory biomarkers and poor outcomes in
patients with COVID-19 (10-13). The present study aimed
to analyze the predictive value of inflammatory indices
derived from inflammatory markers on mortality in critically ill
patients with COVID-19 who exhibit an exaggerated immune
response.

Before the COVID-19 pandemic, a significant increase
in CRP concentrations was most frequently attributed to
a condition caused by a bacterial pathogen (14). However,
elevated CRP levels have also been reported in severe viral
infections, including pneumonia caused by H1N1 influenza,
and particularly in COVID-19 patients in recent years
(15,16). Furthermore, as a biomarker of inflammation, CRP
is strongly linked to disease severity, ARDS, and mortality
in such patients (17). Yang et al. (18) reported CRP/L as a

ROC Curve

— APACHE (AUC=0672)
Ferritin (AUC=0.627)
~——Reference Line

0,6
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Figure 1. ROC curve

ROC: Receiver operating characteristic, APACHE: Acute physiology and
chronic health evaluation, AUC: Area under the curve
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highly sensitive indicator of disease severity in patients with
early COVID-19 pneumonia, and while similar to the present
study, they reported a higher CRP/L ratio in non-survivors,
CRP/L did not predict mortality in a univariate regression
analysis. In contrast to the findings of the present study,
Ullah et al. (19) reported the lymphocyte-to-CRP ratio (LCR)
to be a sensitive predictor of the inflammatory cascade
and should be considered as a potential new predictor of
in-hospital mortality and poor outcomes in patients with
COVID-19. The same study reported an association between
an increased risk of in-hospital mortality and low LCR (19).
In another study, Acar et al. (20) reported that LCR was a
significant independent predictor of in-hospital mortality in
148 patients. LCR has high sensitivity in the acute phase
of inflammation because CRP levels increase early before
the emergence of neutrophilia or lymphopenia, regardless
of the reasons for the elevated levels (i.e., infections, cancer,
autoimmune) (19). For this reason, elevated LCR may be
regarded as an independent biomarker of the initial stages
of inflammation. Although it is well established that the NLR
correlates with the severity of COVID-19, it is important to
know that the NLR can be affected in immunosuppressed
patients or in those receiving high-dose corticosteroid
therapy (21). For this reason, the authors believe the low
CLR is attributable to the fact that all patients were initiated
on corticosteroid therapy upon admission to the ICU.

Ferritin, an inflammatory parameter, plays an important
role in mortality in patients with COVID-19. Lucijanic et al.
(22) reported that elevated ferritin levels were associated
with poorer prognosis and death in patients with COVID-
19 than in those with low ferritin levels. In their study, Hou
et al. (23) suggested the use of ferritin as a predictor of
disease severity in critically ill COVID-19 patients based on
their multivariate logistic regression analysis (23), whereas
Cecconi et al. (24) reported that ferritin could be useful for
the early identification of a risk of deterioration in the clinical
condition of hospitalized COVID-19 patients that may result
in transfer to the ICU or death, and in the determination of
the treatment approach. Elevated ferritin levels, a marker of
inflammation, have been associated with increased mortality
considering their contribution to the development of both
cytokine storms and ARDS (25). Consistent with these
studies, the multivariate logistic regression analysis in the
present study found that only elevated ferritin levels could
serve as an independent indicator of mortality.
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Under normal circumstances, procalcitonin is produced
and released into circulation by the parafollicular C-cells in
the thyroid gland, and is produced in substantial quantities
in extrathyroidal tissues during severe infections (26)
and maintained by increased interleukin (IL)-1B, tumor
necrosis factor-a and IL-6 concentrations. Procalcitonin
has been reported to better differentiate between bacterial
infections and other inflammatory processes than WBC
count and CRP (27). Although Lippi and Plebani (28) found
that bacterial co-infection resulted in elevated procalcitonin
levels, Kotula et al. (29) reported elevated procalcitonin
levels in patients with confirmed viral infection but without
bacterial infection. In another study, higher procalcitonin
levels were identified in critically ill COVID-19 patients than
in those without critical illness (30). Similarly, procalcitonin
levels were significantly higher in non-survivors than in
survivors. In a meta-analysis of four studies, Lippi and
Plebani (28) reported that serial procalcitonin measurement
was useful for predicting prognosis in patients with COVID-
19. The authors of the present study believe that although
COVID-19 is a viral infection, platelet-to-lymphocyte ratio
(PTC) measurement could be useful in predicting prognosis
and could support treatment decisions in patients with
COVID-19.

There are several studies in the literature investigating
the relationship between various inflammatory indices
and prognosis and mortality in COVID-19. Ding et al. (31)
reported a significant relationship between NLR after the
fifth day of hospital admission and the length of hospital
stay in 72 patients with COVID-19 and suggested that NLR
measured after the fifth day of hospitalization could be used
to predict prognosis in hospitalized patients with COVID-
19. Seyit et al. (32) reported that PRL upon initial admission
to the emergency room showed a better correlation with
disease severity than NLR in 110 COVID-19 patients (32).
When the findings of the present study are examined in
detail, inflammatory indices, such as NLR, PLR, dNLR, SlI,
CRP/alb, and NPLR, which are known to predict prognosis
in patients with COVID-19, were found to be unrelated to
mortality.

In a study of 114 patients with COVID-19, Xue et al. (33)
reported that NLR, PLR, dNLR, and SlI, measured at the time
of admission to the hospital, were insufficient for predicting
disease severity, although they did not evaluate mortality
rates. Similarly, in a study evaluating the SlI measured from
blood tests performed within 1 hour of hospitalization in 285

patients, Kudlinski et al. (34) identified no significant value of
the Sl in predicting mortality.

In addition, Ullah et al. (19) compared LCR and NLR in
terms of their performance in predicting in-hospital mortality
in the early period and found that NLR could significantly
predict mortality and the need for mechanical ventilation on
day 7, whereas NLR measured on day 1 had no significant
predictive power. They also reported that the values may
vary, with the potential to be increased in those receiving
steroid therapy and decreased in those with bone marrow
suppression due to cancer or chemotherapy (19). The authors
of the present study believe that the inflammatory indices
of the study patients may have been affected considering
that all critically ill patients requiring oxygen supplementation
due to respiratory distress, unless contraindicated, received
dexamethasone 6 mg/day, prednisolone 0.5-1 mg/kg, or
its equivalent methylprednisolone for 10 days, as per the
treatment guidelines published by the Ministry of Health of
Turkey (35).

Study Limitations

The present study has some limitations, the first of which
is its retrospective and single-center design. Multicenter
studies will certainly contribute significantly to the literature.
The second limitation is that the administration of steroid
therapy to patients without contraindications, as per the
treatment protocols, may have affected the inflammatory
indices, although the studied inflammatory markers were
comparable considering that these therapies have been
standardized. The strengths of the present study include
its sample of 305 ICU patients, and the ICU follow-up and
treatment of these patients had been performed by the same
team. An additional strength of the study to be considered is
its simultaneous examination of multiple parameters in the
same patient group, which have been evaluated in dispersed
groups in previous studies.

Conclusion

In the present study, inflammatory indices were not
identified as predictors of mortality in critically ill patients
with COVID-19 admitted to the ICU, and only high ferritin
levels were identified as independent risk factors for
mortality. Ferritin levels at the time of admission to the ICU
can be useful for predicting prognosis in critically ill ICU
patients, including those with COVID-19.

Turk J Intensive Care 2024,22:239-47
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Evaluation of Early and Late Tracheostomy
Applications in Intensive Care Patients Before and
After the COVID-19 Pandemic: Four-year Tertiary
Center Experience

COVID-19 Pandemisi Oncesi ve Sonrasinda Yogun
Bakim Hastalarinda Gergeklestirilen Erken ve Geg
Trakeostomi Uygulamalarinin Degerlendiriimesi: Dort
Yillik Tersiyer Merkez Deneyimi

ABSTRACT Objective: The Coronavirus disease-2019 (COVID-19) pandemic has resulted in a
critical need for optimal tracheostomy time. This study investigated the effects of early and late
tracheostomy procedures performed in a tertiary center’s intensive care unit (ICU) on patient
outcomes and mortality during the four years before and after the COVID-19 pandemic.

Materials and Methods: This retrospective cross-sectional study included patients who underwent
percutaneous tracheostomy in the ICU between March 2018 and March 2022. Patients were
classified into Group 1 (early <10 days) and Group 2 (late 210 days) and evaluated before and after
the COVID-19 pandemic. Demographic data, clinical features, and mortality were analyzed.
Results: A total of 137 patients were included in the study. Among the study population, 62%
were male, and 29.1% underwent early tracheostomy. Although the mean age of patients in Group
1 and the length of stay in the ICU were significantly lower, no significant difference was found
between the groups in terms of mortality. Cranial pathologies were the most common indication
for ICU hospitalization among patients who underwent tracheostomy before the pandemic,
whereas COVID-19 was observed during the pandemic period. The COVID-19 pandemic had no
significant effect on early-late tracheostomy rates, length of stay in the ICU, and mortality. During
the pandemic, there was a significant difference in mortality among patients with cranial pathology.
Conclusion: Early tracheostomy application decreased the length of ICU stay but did not significantly
affect mortality. In addition, we found that the COVID-19 pandemic did not significantly affect
mortality, except for early-late tracheostomy rates and patients with cranial pathology.

Keywords: Tracheostomy, COVID-19, intensive care unit, intubation, mortality

0z Amag: Koronaviriis hastaligi-2019 (COVID-19) pandemisi ile birlikte optimum trakeostomi
zamani 6nemli hale gelmistir. Bu calismanin amaci, COVID-19 pandemisinden onceki ve sonraki
4 yillik siirecte tersiyer bir merkezin yogun bakim Gnitesinde (YBU) gerceklestirilen erken ve gec
trakeostomi uygulamalarinin hasta sonuglari ve mortalite Gzerine etkisini arastirmaktir.

Gerec ve Yontem: Retrospektif kesitsel olan bu ¢alismaya Mart 2018 ile Mart 2022 tarihleri arasinda
YBU'de perkiitan trakeostomi acilan hastalar dahil edildi. Hastalar Grup 1 (erken <10 giin) ve Grup
2 (gec =10 gln) olarak siniflandirilarak COVID-19 pandemisi éncesi ve sonrasi dénemler halinde
degerlendirildi. Hastalarin demografik verileri, klinik 6zellikleri ve mortaliteleri analiz edildi.
Bulgular: Perkitan trakeostomi agilan 137 hasta calismaya dahil edildi. TiUm populasyonun %62'si
erkekti ve %29,1'ine erken trakeostomi uygulandigi saptandi. Grup 1'deki hastalarin yas ortalamasi
ve YBU'de kalis siiresi anlamli olarak diisiik olmakla birlikte gruplar arasinda mortalite acisindan
anlamli farklilik saptanmadi. Pandemi éncesinde trakeostomi agilan hastalarin en sik YBU'ye yatis
endikasyonu kraniyal patolojiler iken pandemi déneminde COVID-19 idi. COVID-19 pandemisinin,
erken-gec trakeostomi oranlari, YBU'de kalis siiresi ve mortalite {izerine anlamli etkisi saptanmadi.
Pandemi doneminde sadece kraniyal patolojili hastalarin mortalitelerinde anlamli farklilik mevcuttu.
Sonug: Bu calismada erken trakeostomi uygulamasinin YBU kalis stiresini azaltmakla birlikte mortalite
Uizerine anlamli etki yapmadigi saptandi. Ek olarak COVID-19 pandemisinin, erken-ge¢ trakeostomi
oranlari ve kraniyal patolojili hastalar disinda mortalite Uizerinde anlamli etki yapmadigini saptadik.
Anahtar Kelimeler: Trakeostomi, COVID-19, yogun bakim Unitesi, entlibasyon, mortalite
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Introduction

A tracheostomy is the opening of the tracheal ostium to
the skin by creating an opening in the anterior wall of the
trachea. With the development of percutaneous technigues,
it has become a frequently applied procedure in intensive care
unit (ICU) patients. Long-term respiratory failure, decreased
level of consciousness, loss of airway reflexes, and trauma
are the most common indications for tracheostomy (1). It
has advantages, such as ensuring airway safety, facilitating
nursing care, aspiration of the respiratory tract, reducing the
need for sedation, facilitating patient discharge from the ICU,
allowing oral feeding, and enabling speech (2,3). There is no
absolute consensus on the need for tracheostomy opening
in patients who are followed up in the ICU. However, there
is no agreed-upon time frame for defining tracheostomy as
early or late (4).

As a cause of viral pneumonia, Coronavirus disease-2019
(COVID-19) causes prolonged hospitalizations, and
mechanical ventilators are needed for various patient groups
inthe ICU (5,6). The incidence of acute hypoxemic respiratory
failure and acute respiratory distress syndrome (ARDS) in
COVID-19 pneumonia has been reported in 17-29% (7). It
has been reported that 10-15% of COVID-19 patients who
develop ARDS need tracheostomy (8). Although some
guidelines do not recommend early tracheostomy in patients
with COVID-19, it has been reported to be safe (9,10).

This study aimed to investigate the effects of early and
late tracheostomy procedures performed in the ICU of a
tertiary center on patient outcomes and mortality during the
four years before and after the COVID-19 pandemic.

Materials and Methods

Ethics committee approval was obtained from the
University of Health Sciences Turkey, Kanuni Sultan
Stleyman Training and Research Hospital Clinical Research
Ethics Committee for this retrospective cross-sectional study
(date: 30.06.2021, number: 200). The study was initiated in
accordance with the principles of the Declaration of Helsinki.
Percutaneous tracheostomy procedures were performed
in the ICU of University of Health Sciences Turkey, Kanuni
Sultan Stleyman Training and Research Hospital (ICU) before
and after the COVID-19 pandemic for four years (01.03.2018-
01.03.2022). The data were reviewed retrospectively using
the hospital information system.

Before the COVID-19 pandemic, an ICU service with
36 beds was provided by our hospital's anesthesiology
and reanimation clinic. As a result of the increasing need
for beds after the pandemic, a new ICU was established,
and ICU services were provided to patients with 50 beds.
In this descriptive study, a sample size was not chosen. All
patients who underwent percutaneous tracheostomy in
the ICU within the last 4 years between the relevant dates
were included in the study. The current study did not include
patients who underwent surgical tracheostomy procedures
in the operating room and were previously tracheotomized.

Demographic data of patients, indications for admission
to ICUs, comorbidities, tracheostomy opening times, length
of stay in ICU, length of stay on mechanical ventilator
after tracheostomy, acute physiology and chronic health
assessment-2 scores during hospitalization, discharge
status (palliative care, home, inpatient service), and 90-day
mortality were investigated. The patients were analyzed
by classifying them as Group 1 (early <10 days, before ICU
hospitalization reached ten days) and Group 2 (late 210 days,
and tracheostomy opened after 10 days of ICU admission)
according to the time of tracheostomy. In addition, early-
late tracheostomy applications performed during the pre-
and post-pandemic periods were analyzed. To provide
standardization in the diagnosis of admission to the ICU,
patients were divided into groups with cranial pathologies
and those with respiratory pathologies and analyzed in
the pre- and post-pandemic periods. Epidural, subdural,
intracranial hemorrhages, traumatic brain injuries, and stroke
were considered cranial pathologies. Pneumonia, other
conditions causing respiratory failure, sepsis, and COVID-19
were accepted as respiratory pathologies.

Statistical Analysis

The SPSS 29.0 program (SPSS Inc., Chicago, USA) was
used to analyze the data. Data are expressed as mean
standard deviation, number of patients (n), and percentage.
The conformity of the variables to the normal distribution
was evaluated analytically (Shapiro-Wilks test) and visually
(histogram). The independent sample t-test was used to
analyze quantitative data with normal distribution among the
groups, and the Mann-Whitney U test was used to analyze
quantitative variables that did not show normal distribution.
The Pearson chi-square and Fisher’s exact tests were used
to evaluate qualitative data. The statistical significance limit
was accepted as p<0.05.
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Results

A total of 137 patients who underwent percutaneous
tracheostomy during the four years before and after the
COVID-19 pandemic in the ICU were included in the study.
Between the relevant dates, eight patients were found to
have undergone surgical tracheotomy for various reasons
(such as neck trauma and complicated head-neck structure),
and these patients were not included in the study. There
were 62% (n=85) men in the study population, and the
mean age was 62.2+18.3 years. Early tracheostomy was
found in 29.1% (n=40) of all tracheostomy (Group 1). The
mean age and length of stay in the ICU of patients who
underwent early tracheostomy were significantly lower
than those who underwent late tracheostomy (p=0.006 and
p<0.001, respectively). However, early and late tracheostomy
applications did not significantly affect discharge and
mortality in the entire population (p=0.844 and p=0.969,
respectively) (Table 1).

When tracheostomy applications were analyzed by
dividing them into pre- and post-COVID-19 periods, 37.9%
(n=52) of tracheostomy were performed before and 62.1%
(n=71) during the pandemic. Although 0.72 (52/36/2)
tracheostomy were performed per bed per year before the

pandemic, it was found that 0.85 (85/50/2) tracheostomy
per bed per year during the pandemic period. There was
no significant difference in the number of patients who
underwent early and late tracheostomy according to the
periods (p=0.398). Although the discharge rates were
lower in patients with tracheostomy during the pandemic,
no significant difference was found (38.8% vs. 51.9%,
p=0.134). Similarly, although mortality rates were higher
during the pandemic, no significant difference was found
(60% vs. 46.1%, p=0.114) (Table 2).

Considering the indications for admission to the ICU of
patients who underwent tracheostomy, cranial pathologies
(epidural, subdural, intracranial hemorrhages, and traumatic
brain injury) were observed most frequently before the
pandemic. At the same time, COVID-19 was detected most
frequently during the pandemic period (Table 3).

Tracheostomy was performed in 27% (n=37) of the
patients due to cranial pathologies. All patients with cranial
pathology during the pandemic were COVID-19-negative. In
these patients, no significant difference was found between
the early and late tracheostomy rates between the periods
(p= 0.488). The discharge rate was significantly lower in
patients with cranial pathology during the pandemic period

Table 1. Demographic data and some clinical characteristics of the entire population before and after COVID-19

. Group 1 Group 2
Variable ali::;;)ulatlons Earlyptracheostomy Late Eracheostomy p-value

(n=40) (n=97)

Age (years) 62.2+18.3 55.318.6+ 65.1+17.6 0.006
Sex, n (%) 0.105
Female 52 (37.9) 11(27.5) 41(42.2)
Male 85 (62.0) 29 (72.5) 56 (57.7)
Comorbity, n (%) 102 (74.4) 26 (65.0) 76 (78.3) 0.103
Intubation time (days) 17.7+13.7 6.3+1.9 22.3+13.8 <0.001
APACHE-2 score 24.6£9.5 25.7+9.0 24.2+9.7 0.304
Duration of ICU (days) 44.8+28.8 29.6+18.2 51.2+30.0 <0.001
I(Zt:;ast)ion of Mv after tracheostomy 2174172 19.5+15.8 22.7+17.8 0162
Discharge, n (%) 60 (43.7) 17 (42.5) 43 (44.3) 0.844
Place of discharge, n (%) 0.568
Palliative care center 39 (28.4) 12 (30.0) 27 (27.8)
To home 21(15.3) 5(12.5) 16 (16.4)
Mortality (90-day), n (%) 75 (54.7) 22 (55.0) 53 (54.6) 0.969
The values are the number of patients (n), percentage, mean, and standard deviation.
ICU: Intensive care unit, APACHE-2: acute physiology and chronic health assessment-2, Mv: mechanical ventilation, COVID-19: coronavirus disease-2019
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Table 2. Characteristics of patients tracheotomized before and after the COVID-19 pandemic

Variable :::;g;mdemic period ;a:sc:-;mic period p-value
Age (years) 64.7+20.3 60.6£17.0 0.115
Sex, n (%) 0.412
Female 22 (42.3) 30(31.8)

Male 30(57.7) 55 (68.2)

Tracheostomy group 0.398
Early (<10 days) 13(25.0) 27 (23.1)

Late (10 days) 39 (75.0) 58 (76.9)

Intubation time (days) 15.848.7 18.8£16.0 0.817
Comorbity, n (%) 38(73.1) 64 (75.3) 0.773
APACHE-2 score 27.0£11.2 23.1£8.0 0.087
Duration of ICU (days) 44.41+21.8 45.1£32.5 0.618
Duration of Mv after tracheostomy (days) 22.6%16.3 21.2+17.9 0.335
Discharge, n (%) 27 (51.9) 33(38.8) 0.134
Mortality (90-day), n (%) 24 (46.1) 51 (60.0) 0.114

The values are the number of patients (n), percentage, mean, and standard deviation.
ICU: Intensive care unit, APACHE-2: acute physiology and chronic health assessment-2, Mv: mechanical ventilation, COVID-19: coronavirus disease-2019

Table 3. 1CU admission diagnoses before and after the COVID-19 pandemic

Before the COVID-19 pandemic (n=52)

COVID-19 pandemic
(n=85)

Epidural, subdural, intracranial hemorrhages, and traumatic brain
injury (n=16)

COVID-19 (n=26)

Epidural, subdural, intracranial hemorrhages, and traumatic brain
injury (n=9)

Respiratory failure and pneumonia (n=13)

Non-COVID-19 respiratory failure and pneumonia (n=12)

Ischemic or hemorrhagic strokes (n=6)

Postoperative follow-up (n=10)

Postoperative follow-up (n=5)

Ischemic or hemorrhagic strokes (n=6)

Others* (n=12)

Others* (n=31)

COVID-19: coronavirus disease-2019

Values were expressed as the number of patients, ICU: Intensive care unit, *: falls, traffic accidents, intoxication, malignancies, suicide, pancreatitis, assault, status epilepticus,

(26.7% vs. 72.7%, p=0.006). Similarly, 90-day mortality rates
were significantly higher during the pandemic (73.3% vs.
22.7%, p=0.002) (Table 4).

Tracheostomy was performed in 43.7% (n=60) of the
patients due to respiratory pathologies. The mean age of the
patients during the pandemic period was significantly lower
than that before the pandemic (62.2+15.4 vs. 75.4+12 .4,
p=0.004). There was no significant difference in the early
tracheostomy and mortality rates between the pandemic
and the pre-pandemic period (Table 5).

Discussion

In this study, which examined tracheostomy patients in
the ICU during the four years before and after the COVID-
19 pandemic, early tracheostomy was performed in
approximately 29% of the entire population, and the mean
age and length of stay in the ICU were shorter in this group
of patients. In addition, early tracheostomy did not have a
significant effect on discharge and mortality. The COVID-19
pandemic did not affect early-to-late tracheostomy rates. In
addition, the COVID-19 pandemic did not significantly affect
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Table 4. Clinical characteristics of patients who underwent tracheostomy due to cranial pathologies before and after the COVID-19

pandemic

Variable z‘r:;g;ndemic period z‘a;ie)mic period p-value
Age (years) 63.3+21.3 64.5417.5 0.862
Sex, n (%) 0.191
Female 7(31.8) 8(53.3

Male 15(68.2) 7 (46.7)

Tracheostomy group 0.488
Early (<10 days) 6(27.3) 6 (40)

Late (10 days) 16 (72.7) 9 (60)

Intubation time (days) 14.317.5 14.2+7.8 0.867
Comorbity, n (%) 14 (63.6) 11(73.3) 0.724
APACHE-2 score 27+13.2 23.247.8 0.314
Duration of ICU (days) 47.9125.8 41.6124.7 0.276
Duration of Mv after tracheostomy 25.8+19 24.1+24.1 0.350
Discharge, n (%) 16 (72.7) 4(26.7) 0.006
Mortality (90-day), n (%) 5(22.7) 11(73.3) 0.002

The values are the number of patients (n), percentage, mean, and standard deviation. ICU: Intensive care unit, APACHE-2: acute physiology and chronic health assessment-2,
Mv: mechanical ventilation, *: epidural, subdural, intracranial hemorrhages, traumatic brain injury, stroke, COVID-19: coronavirus disease-2019

Table 5. Clinical characteristics of patients who underwent tracheostomy due to respiratory pathologies before and after the COVID-19

pandemic

Variable ;r:;g;ndemic period Pandemic period (n=45) p-value
Age (years) 75.4+12.4 62.2+15.4 0.004
Sex, n (%) 0.764
Female 7 (46.7) 19 (42.2)

Male 8(53.3) 26 (57.8)

Tracheostomy group 1.000
Early (<10 days) 2(13.3) 8(17.8)

Late (=10 days) 13(86.7) 37(82.2)

Intubation time (days) 18.7+8.9 22+15.8 0.745
Comorbity, n (%) 15(100) 36 (85) 0.095
APACHE-2 score 28.1£10.6 21.947.8 0.020
Duration of ICU (days) 42.8+16.5 45,6122 0.649
Duration of Mv after tracheostomy (days) 19+14.2 18.8+13.8 1.000
Discharge, n (%) 8(53.3) 19 (42.2) 0.454
Mortality (90-day), n (%) 7 (46.7) 26 (57.8) 0.454

COVID-19: coronavirus disease-2019

The values are the number of patients (n), percentage, mean, and standard deviation.
ICU: Intensive care unit, APACHE-2: acute physiology and chronic health assessment-2, Mv: mechanical ventilation, *: pneumonia, other respiratory problems, and COVID-19,
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mortality, except in tracheotomized patients due to cranial
pathologies.

It has been reported that the mean age of patients who
underwent tracheotomy in the ICU during the COVID-19
pandemic was lower than during the pre-pandemic period
(11). Another study reported that more tracheostomy were
opened in men during the pandemic period than before
the COVID-19 pandemic (12). The authors stated that
the more severe course of COVID-19 in men led to this
situation. Consistent with the literature, in our study, more
tracheostomy were performed in the entire population and
men during COVID-19. Similarly, the mean age of patients
during the pandemic period was lower than that during
the pre-pandemic period, although this difference was
not significant. We believe that this is because the severe
course of COVID-19 in young people, especially men,
causes prolonged hospitalization in the ICU and the need
for tracheostomy.

The literature has not agreed on the optimum
tracheostomy time and the early and late definitions of
tracheostomy. Edipoglu et al. (4) reported that early (<10 days
mechanical ventilation) and late (>10 days) tracheostomy
results were performed in 65% of the patients, and mortality
was high in the late tracheostomy group. However, it was
not significant. A Cochrane review of 8 studies, including
1977 patients, examined the outcomes of early (<10 days
mechanical ventilation) and late (>10 days) tracheostomy. The
authors reported that although lower mortality was reported
in the early tracheostomy group, with a risk ratio of 0.83, no
high-quality evidence was available for specific subgroups
(13). However, some studies have also reported that opening
of a tracheostomy or the time of tracheostomy does not
affect mortality in patients who are followed up in the ICU
(14-16). With the COVID-19 pandemic, the question of when
to open a tracheostomy has become more critical. Guidelines
do not recommend tracheostomy within the first 2 weeks
of intubation to reduce viral load in patients intubated due
to COVID-19 and expose healthcare workers to less risk of
aerosol transmission (17). However, it has been stated that
the tracheostomy can be opened safely without waiting 2-3
weeks with appropriate personal protective equipment and a
modified percutaneous dilatational tracheostomy technique
(18). Chao et al. (12) reported that the mean number of days
to be intubated until tracheostomy in COVID-19 patients
was 19+6 days. Another study reported that the number of
intubated days until tracheotomy was significantly higher

(1947 vs. 23+5 days) in patients with COVID-19 (11). In our
study, the number of intubated days until tracheostomy was
found to be high (18.8+ 16 vs. 15.8+ 8.7), although it was
not significant in the COVID-19 period.

The diagnosis and clinical condition of patients are
essential in the decision to perform tracheostomy in ICUs. It
is recommended that the tracheostomy be opened quickly
in patients who are not expected to be extubated within
a short time (such as central nervous system pathologies,
neuromuscular diseases, and medulla spinalis injuries). In
cases in which the course of the disease cannot be predicted
precisely, such as moderate cerebral damage, neuromuscular
diseases with attacks, and moderate to severe chronic lung
pathologies, the decision for tracheostomy can be difficult.
Studies conducted in Turkey before the COVID-19 pandemic
reported that tracheostomy was most frequently performed
due to central nervous system pathologies (2,19,20). Another
study from Turkey reported that 24.2% of tracheostomy
procedures during the pandemic were due to COVID-19.
A study from the USA reported that tracheostomy was
most frequently performed due to ARDS in patients with
COVID-19 (12). Consistent with the literature, in our study,
tracheostomy was performed most frequently (30.7%) in
the pre-pandemic period due to central nervous system
pathologies (epidural, subdural, intracranial hemorrhages,
traumatic brain injury, and strokes) and most frequently
(30.5%) in the pandemic period due to COVID-19. In our
study, the mortality rate of patients with cranial pathologies
was significantly higher during the pandemic than before
the pandemic (73.3% vs. 22.7%). All patients with cranial
pathology during the COVID-19 period were negative for
CQVID-19. The high mortality rate may be due to late hospital
admissions and the regulations in health systems during the
pandemic period. There was no significant increase in the
mortality rate of patients who underwent tracheostomy due
to respiratory problems during the pandemic. It has been
reported that early tracheostomy reduces the length of stay
in the ICU, the length of stay with a mechanical ventilator,
and the need for sedation, but it has no effect on mortality
(4,21,22). The tracheostomy management in critical care
(Trac-Man) study reported that early tracheostomy (first 1-4
days) did not affect mortality and length of stay in the ICU
(23). In our study, although the duration of stay in the ICU
was significantly lower in patients with early tracheostomy
than in the entire population, no significant difference was
observed in the 90-day mortality rates.
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Study Limitations

The main limitations of this study are its single-center,
retrospective design, and the relatively low number of cases.
In addition, early-late complications related to tracheostomy
were not examined.

Conclusion

In conclusion, considering all patients before and after
the pandemic, early tracheostomy did not significantly affect
mortality, although it shortened the ICU stay. In addition, the
COVID-19 pandemic did not cause significant changes in the
rates of early- to late tracheostomy. There was a significant
increase in the mortality rate of patients who underwent
tracheostomy in the ICU due to cranial pathologies only
during the pandemic. In similar pandemics that we will
encounter, tracheostomy can be performed healthily without
getting stuck in timing.
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Relationship Between Driving Pressure During the
First 24 Hours and Mortality Among Pediatric Critical
Care Patients

Pediatrik Yogun Bakim Hastalarinda ilk 24 Saatte
Olctilen Siiris Basinci ile Mortalite Arasindaki lliski

ABSTRACT Objective: Respiratory failure is one of the most common causes of mortality in
pediatric intensive care unit patients. Adult and a small number of pediatric studies have also
associated driving pressure with mortality in acute respiratory distress syndrome (ARDS) patients,
but studies showing the relationship between driving pressure and mortality in patients without
ARDS are inconsistent and limited. This study aimed to determine whether driving pressure was
associated with mortality in pediatric patients diagnosed as pediatric ARDS (pARDS) and non-
pPARDS who received mechanical ventilation support due to respiratory failure.

Materials and Methods: Mechanically ventilated patients were recorded if the foreseen ventilation
duration was more than 24 hours. Driving pressure and other ventilator parameters of patients in
the pARDS and non-pARDS groups were compared with their 30-day mortality.

Results: A total of 116 children were included in our study. Thirty-four patients were classified in
pPARDS group, whereas 82 patients werein non-PARDS group. All patients’ first day of mechanical
ventilation parameters [AP (p<0.001), PIP (p<0.001), Pplat (p<0.001), P__ (p=0.008), Cstat
(p<0.001), Cstat/body weight (0<0.001), FiO, (p=0.001)] werefound to be associated with hospital
mortality. Driving pressure and other ventilator parameters associated with mortality in the
univariate analysis were further evaluated by logistic regression analysis and driving pressure was
determined as the most associated ventilator parameter with mortality [odds ratio (OR)=1.51,
95% confidence interval (Cl) 1.24 to 1.82, p<0.001]. We assessed independently the relationship
between AP and mortality in patients non-pARDS and pARDS and we found AP was related
to mortality in both patients (OR=1.59, 95% CI 1.06 to 2.36, p<0.022) and non-ARDS patients
(OR=1.47, 95% CI 1.09 to 1.98, p<0.010). We identified a driving pressure cut-off value of 14.5
cm H,O for all patient groups.

Conclusion: Driving pressure was significantly associated with an increased risk of mortality among
mechanically ventilated both pARDS and non-pARDS patients.

Keywords: Driving pressure, pediatric intensive care unit, mortality, pediatric acute respiratory
distress syndrome

0z Amac: Solunum yetmezligi, cocuk yogun bakim (initesi hastalarinda en sik 8lim nedenlerinden
biridir. Yetiskin ve az sayida pediatrik calismada akut solunum distresi sendromu (ARDS) hastalarinda
sUrls baskisi ile mortaliteyi iliskilendirmistir, ancak ARDS'si olmayan hastalarda siris basinci ile
mortalite arasindaki iliskiyi gbsteren calismalar tutarsiz ve sinirlidir. Bu galismada solunum yetmezIigi
nedeniyle mekanik ventilasyon destegi alan pediatrik ARDS (pARDS) ve non-pARDS tanili pediatrik
hastalarda strts basincinin mortalite ile iliskisinin belirlenmesi amagclandi.

Gerec ve Yontem: Ongériilen ventilasyon siiresi 24 saatten fazla mekanik ventilasyon uygulanan
hastalar kaydedildi. pARDS ve non-PARDS gruplarindaki hastalarin slrts basinci ve diger ventilator
parametreleri 30 gunltk mortaliteleri ile karsilastirildi.

Bulgular: Calismamiza toplam 116 cocuk dahil edildi. Otuz dort hasta pARDS grubunda
siniflandirilirken, 82 hasta PARDS disi gruptaydi. Tim hastalarin mekanik ventilasyonun ilk ginu
parametreleri [AP (p<0,001), PIP (p<0,001), Pplat (p<0,001), P__ (p=0,008), Cstat (p<0,001), Cstat/
vicut agirhgr (p<0,001), FiO, (p=0,001)] hastane mortalitesi ile iliskili bulunmustur. Tek degiskenli
analizde mortalite ile iliskilendirilen siris basinci ve diger ventilator parametreleri, lojistik regresyon
analizi ile ayrica degerlendirildi ve surus basinci, mortalite ile en iliskili ventilator parametresi olarak
belirlendi [olasilik orani (OR)=1,51, %95 glven araligi (GA) 1,24-1,82, p<0,001]. pARDS ve pARDS
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olmayan hastalarda AP ile mortalite arasindaki iliskiyi bagimsiz olarak degerlendirdik ve AP'nin hem PARDS hastalarinda (OR=1,59, %95 GA 1,06-2,36,
p<0,022) hem de non-PARDS hastalarda mortalite ile iliskili oldugunu bulduk (OR=1,47, %95 GA 1,09-1,98, p<0,010). Tim hasta gruplari icin 14,5 cm

H,0’luk bir siirls basinci kesme degeri belirledik.

Sonug: StrGs basinci, mekanik olarak ventile edilen hem pARDS hem de pARDS olmayan hastalarda artan mortalite riski ile anlamli sekilde iliskiliydi.
Anahtar Kelimeler: Sirls basinci, pediatrik yogun bakim Unitesi, mortalite, pediatrik akut solunum sikintisi sendromu

Introduction

Respiratory failure is one of the most common causes
of hospitalization and mortality in patients in the pediatric
intensive care unit (PICU). Although positive pressure
mechanical ventilation is a life-saving treatment, it is
associated with risks of morbidity and mortality. Although
there is a consensus on mechanical ventilation in adult
patients, this knowledge should be reflected in concrete data
for the pediatric population (1-4). Mechanical ventilation with
high tidal volumes may damage the lung through alveolar
overdistension (volutrauma and barotrauma) and by causing
the release of inflammatory cytokines (biotrauma) into the
systemic circulation (5,6). Recently, it has been suggested
to target driving pressure (AP) in ARDS patients to achieve
improved outcomes with optimal mechanical ventilation (7-
10). AP is calculated as the difference between the Plateau
pressure (Pplat) and positive end-expiratory pressure (PEEP)
and is derived by dividing tidal volume by respiratory system
compliance (AP=Pplat-PEEP). This measure estimates the
mechanical strain (dynamic strain) caused by lung tidal
volume. It is a non-invasive, straightforward method that
can be easily performed at the bedside (10-12). Numerous
studies have found an association between higher AP values
and increased mortality in adults with ARDS. However,
studies examining the relationship between driving pressure
and mortality in patients with non-ARDS are limited, and the
results have been contradictory (13-18).

This study investigates whether AP is associated with
mortality in pediatric patients diagnosed with pARDS and
non-pARDS who received mechanical ventilation support
due to respiratory failure.

Materials and methods

This prospective, single-center observational study
included patients admitted to the PICU. The study protocol
was approved by the University of Health Sciences Turkey, Dr.
Behcet Uz Child Diseases and Surgery Training and Research
Hospital Clinical Research Ethics Committee (decision no:

2020/07-02, date: 07.05.2020). Written informed consent
was obtained from the parents/caregivers after the patient's
initial clinical stabilization period. The study included patients
aged between 1 month and 18 years who required invasive
mechanical ventilation support due to respiratory failure in
the PICU and were admitted between March 2018 and April
2020. Patients were excluded if they received ventilation via
a tracheostomy cannula or if they were extubated or died
within the first 24 hours of ventilation.

Only patients who received at least 24 hours of
mechanical ventilation were included in the analysis. Patients
were divided into two groups based on the oxygenation index
(Ol), calculated using the formula: [mean airway pressure
(MAP)xfraction of inspired oxygen (FiO,)/partial pressure of
oxygen in arterial blood (PaO,)x100, by the pediatric acute
lung injury and sepsis consensus conference (PALICC)
criteria for defining ARDS and non-ARDS. The PARDS
definition was similarly based on the PALICC guidelines (3).
On day 1, data were prospectively recorded, including patient
demographics, ventilator settings (VT, VT/ideal body weight
[IBW], respiratory rate, peak inspiratory pressure [PIP], Pplat,
MAP [P___ 1, minute volume, PEEP static compliance [Cstat],
FiO,, inspiratory time, and expiratory time). Additionally,
the Ol, Cstat (VT/AP), PaO,/FiO, ratio, driving pressure
(AP), PRISM Il score, and pediatric sequential organ failure
assessment (pSOFA) scores were calculated.

All patients were ventilated in pressure control mode
throughout their hospitalization. Ventilator data were recorded
twice within each 24 hours. Driving pressure was measured
by obtaining Pplat every 12 hours using an inspiratory hold
maneuver, with the mean Pplat value calculated from two
measurements within 24 hours.

Total PEEP was measured using an expiratory hold
maneuver, with the mean total PEEP value also calculated
from two measurements within 24 hours; AP was then
calculated using the formula Pplat PEER Neuromuscular
blocking agents were administered to all patients before
the measurements. Each patient was monitored for up to
30 days or until hospital discharge. AP was compared with
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other mechanical ventilator parameters between survivors
and non-survivors at day 30, and AP and other parameters
were also compared between the ARDS and non-ARDS
groups based on 30-day mortality outcomes.

Statistical Analysis

Our primary objective was to assess the association
between AP and mortality in patients with ARDS and
non-ARDS. Second, we aimed to analyze the relationship
between mortality and AP along with other mechanical
ventilation parameters. Comparisons of driving pressure
and other lung dynamics, depending on the data type and
distribution, were conducted using the chi-square test,
Wilcoxon's independent t-test, or Mann-Whitney U test,
with a p-value of <0.05 as statistically significant. The
correlation coefficient was used to gauge the strength of
the associations between variables. Pearson’s correlation
was applied for parametric data and Spearman’s correlation
for non-parametric data to identify covariances before logistic
regression. Spearman’s correlation analysis was used to
detect covariances.

Variables found to have significant associations with
mortality in univariate analyses were further assessed
by logistic regression [reporting odds ratio (OR) and 95%
confidence intervals (Cl)]. Model adequacy was evaluated
with Hosmer-Lemeshow goodness-of-fit statistics. The
multivariable analyses identified covariates potentially related
to mortality. We ensured that VT/IBW, PaO,, Ol, FiO,, PRISM
[Il score, days of ventilation, and pSOFA score were not
collinear with AR Pplat, PIR and P__ were excluded from
logistic regression models containing AP due to concerns
regarding collinearity. Separate models were generated for
Pplat, PIP and P___due to their collinearity with the driving
pressure.

The final model was used to identify the most relevant
parameter associated with 30- day mortality in patients
receiving mechanical ventilation for respiratory failure. AP
cut-off values in our study were classified, and mortality
predictions were calculated using receiver operating
characteristic analysis (19,20). All statistical data were
analyzed using IBM SPSS Statistics for Windows, version
22 (Armonk, NY).

mean

Results

Between March 2018 and April 2020, 263 patients
received invasive mechanical ventilation support in our

Turk J Intensive Care 2024;22:256-63

admitted to the PICU. However, 144 patients who did not
meet the inclusion criteria were excluded from the study.
A total of 116 children were included in the study. The
median duration of mechanical ventilation was 7 days (IQR:
9-14 days). Sepsis (31.8%) was the most common reason
for the need for mechanical ventilation. Followed by lower
respiratory tract infection (28.4%). Thirty four patients were
included in the pARDS group and 82 in the non-pARDS group.
Patients with pARDS or non-pARDS had no statistically
significant pSOFA values (p-value: 0.063), however, patients
with pARDS had higher PRISM Il scores (p-value<0.001)
than non-pARDS patients (p<0.010). Characteristics were
reported in (Table 1).

Among the included patients, 17 had mild, 9 had
moderate, and 8 had severe pARDS. There were no
differences in admission diagnosis and mortality on 30 days
between the ARDS and non-ARDS groups. There were 93
survivors and 23 non-survivors at 30 days. The comparison
between survivors and non-survivors at day 30 is shown in
(Table 2).

All patients’ mechanical ventilation parameters on the
first day were [AP (p<0.001), PIP (p<0.001), Pplat (p<0.001),
P .o (p=0.008), Cstat (p<0.001), Cstat/IBW (p<0.001), FiO,
(p=0.001)] associated with hospital mortality. Ol, PaO,, and
days of ventilation were also associated with 30-day mortality
in all patients (p<0.001, p=0.008, p=0.010, respectively).
There was no significant association between VT/IBW
(p=0.292), IT (p=0.986), ET (p=0.551), PEEP (p<0.221), RR
(p=0.862), and 30- day mortality in all patients.

The primary regression model aimed to determine the
effect of AP on 30- day mortality in all patients and the
mechanical ventilator parameter most associated with
30- day mortality. Second, we aimed to determine the
association of AP with 30- day mortality in patients with and
without ARDS. As the collinearity between AR PIP Pplat, and
P ... was statistically significant, a logistic regression model
was constructed for each of these variables (Table 3). AP
was most associated with 30- day mortality (OR=1.51, 95%
Cl1.2410 1.82, p<0.001). The P___was not associated with
30- day mortality in any of the patients (OR=1.31, 95% ClI
0.98 to 1.73, p=0.062). We conducted separate analyses
to determine the relationship between AP and mortality in
patients with non-ARDS and ARDS, we found AP related to
mortality in both patient groups (OR=1.59, 95% CI 1.06 to
2.36, p<0.022) and non-ARDS patients (OR=1.47, 95% CI
1.09 to 1.98, p<0.010) (Table 4).
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Table 1. Demographic and clinical characteristics with pARDS and non-pARDS patients

Characteristic PARDS patients (n=34) non-pARDS patients (n=82) p-value

Age (months) 15.6 (9-35) 13.5(7-24.4) 0.117

Female gender, n (%) 17.0 (50%) 34.0 (41.5%) 0.401

Days of ventilation 13.1(8.6-17.0) 8.5(6.3-12.1) 0.010

Admission diagnosis, n (%)

Sepsis 12 (32.4%) 25(30.5%)

Pneumonia 10 (29.5%) 23(28.1%)

Neurological diseases 9 (26.5%) 25(30.5%)

Cardiological diseases 1(2.9%) 3(3.7%)

Hematologic diseases 1(2.9%) 2 (2.4%)

Post-surgery 1(2.9%) 2 (2.4%)

Immun deficiency 1(2.9%) 2 (2.4%)

30-day mortality, (n) % 8(23.5%) 15(18.2%) <0.001

PARDS n (%)

Mild pARDS n (%) 17 (50.0%)

Moderate pARDS n (%) 9 (26.5%)

Severe pARDS n (%) 8(23.5%)

Parametric data are presented as mean+1 standard deviation or non-parametric data presented as median (first and third quartiles), pARDS: Acute respiratory distress

syndrome

Table 2. Mechanical ventilator parameters and clinical findings of all patients according to hospital mortality

Variable Survivors at day 30 (n=93) Non-survivors at day 30 (n=23) p-value

VT (ml) 71.9 (51.3-108.5) 82.0(61.5-120.9) 0.180

VT/IBW (mL/kg) 7.0 (6.0-8.1) 6.5 (5.0-9.0) 0.292

VE (L/min) 2.8(2.1-4.1) 2.3(1.7-3.8) 0.117

RR (bpm) 34.0 (34.0-40.0) 35.0 (30-42) 0.862

PIP (cm H,0) 23.6 (19.5-26) 29.0 (25.0-34.0) <0.001
_Pplit (cm H,0) 21.0(19.0-25.0) 28.0(24.0.-33.0) <0.001

PEEP (cm H,0) 7.0 (6.0-9.0) 7.0 (6.0-7.0) 0.221

AP (cm H,0) 16.0 (13.0-18.0) 23.0(19.0-26.0) <0.001

P ... (cmH,0) 11.7 (10.3-13.6) 13.1(12.2-18.2) 0.008

C,...(mL/cmH,0) 5.7 (3.5-8.1) 2.8(2.0-5.7) <0.001

Cstat/iBW (mL/cm H,O/kg) 0.4 (0.3-0.6) 0.3(0.2-0.4) <0.001

IT(s) 0.6 (0.5-0.7) 0.6 (0.5-0.9) 0.986

ET (s) 1.1(0.9-1.3) 1.1(0.8-1.2) 0.551

FiO, (%) 35.0(30.0-44.0) 40.0 (40.0-60.0) 0.001

Ol 3.3(2.53.7) 4.8(3.2-12.1) <0.001

PaCO, (mmHg) 48.0 (£6.7) 50.3 (£7.6) 0.225

PaCO,, (mmHg) 122.3 (£26.4) 100.7 (£28.7) 0.008

Days of ventilation 10.5 (7.0-13.5) 8.0 (7.0-15.0) 0.010

PRISM lll score 5.0 (2.3-8.8) 7.3(2.0-10.0) <0.001

pSOFA score 5.0 (4.0-7.0) 6.0 (5.0-9.0) 0.063

Parametric data are presented as mean+ 1 standard deviation or non-parametric data presented as median (first and third quartiles) VT: tidal volume, VT/iBW: tidal volume/

ideal body weight, RR: Respiratory rate, PIP: Peak inspiratory pressure, Pplat: Pla_ateau pressure, Pmean: Mean airway pressure, VE: minute volume, PEEP: Positive end-

expiratory pressure, Cstat :static compliance, FIO,: fraction of inspired oxygen, Is: Inspiratory time , ET: Expiratory time, Ol:Oxygenation index, AP: driving pressure, Cstat:

static compiance, PRISM lll score: The pediatric index of mortality scores, MV: mechanical ventilator, PaO,: partial pressure of oxygen
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After evaluating the relationship between inspiratory
airway pressures (AR PIR P__ . Pplat) and 30- day mortality
by logistic regression analysis, we also compared these 4
parameters with ROC analysis for AP area under the curve
was 0.838 (95% Cl, 0.738-0.939, p<0.001), Pplat 0.770 (95%
Cl, 0,662-0,878, p<0.001), PIP 0.762 (95% CI, 0.648-0.876,
p<0.001) and P 0.678 (95% ClI, 0.558-0.798, p=0.008).
When assessing the risk of death at each level of AP We
defined the cut-off value related to mortality in our study as
17 cm H,O in patients with pARDS, 13 ¢cm H,O in patients
without ARDS, and 14,6 cm H,O in all patients. We found
the overall mortality rate to be 10.2 times higher for patients
with AP greater than 14.5 cm H,O compared with patients
whose AP was 14.5 cm H,0 (OR=10.2, 95% CI 1.37 to 70,
75, p<0.001).

Discussion

Mechanical ventilation remains one of the primary reasons
for admission to admitted to the PICUs, with approximately
64% of admitted children requiring this intervention (21,22).
Driving pressure (AP), calculated as the difference between
end-inspiratory Pplat and applied PEEP represents the ratio
of tidal volume (VT) to respiratory system compliance. P
has shown potential in reducing mortality among children
receiving mechanical ventilation for respiratory failure. AP
offers a simple, noninvasive approach and can be measured
directly at the bedside.

In recent years, data from studies on adult ARDS have
indicated that AP is strongly associated with mortality
(10,23). Our study demonstrated that AP on day 1 was
correlated with hospital mortality in patients with pARDS.
Although the PALICC guidelines have not yet recommended
targeting AP in patients with pARDS, the connection
between AP and mortality in patients with ARDS is well
established. However, this association remains unclear in
patients without ARDS. A meta-analysis by Serpa Neto et
al. (15) revealed increased postoperative lung complications
with elevated AP during general anesthesia (24). In two
previous studies, no significant relationship was observed
between AP and mortality in non-ARDS patients (14,18).
Our findings similarly indicate that AP on day 1 was related
to 30-day mortality among non-pARDS patients receiving
mechanical ventilation for respiratory failure. Mechanical
ventilation was applied without targeting low tidal volume or
specific AP values, suggesting that higher AP may increase

the mortality risk in patients without ARDS due to elevated
inspiratory pressures. Numerous recent studies highlight the
significance of driving pressure on survival outcomes (25-29),
and many ARDS studies have found associations between
VT and mortality in pediatric patients (8,25,26). However, in
our study, we observed no significant association between
VT and mortality in pARDS and non-pARDS patients. This
might explain the observed mortality association with AP
and compliance in patients with pARDS.

Current adult ARDS data suggest that driving pressure
is more closely associated with mortality than inspiratory
pressure (10,23). Some pediatric studies have also identified
linear correlations between mortality and PIP and Pplat
(8,25). Higher inspiratory pressures (PIP Pplat, P AP)
were associated with 30- day mortality.

Using four distinct multivariate regression models, we
found that AP had the strongest association with mortality.
Each 1-SD increase in AP (approximately 7 cm H,O) increased
the mortality risk by 51% (10). AP cut-off values varied from
13 to 21 cm H,0 (10,27,28), and in our study, cut-offs were
defined as 17 cm H,O for patients with ARDS, 13 cm H,0
for patients without ARDS, and 14.5 cm H,O for all patients
collectively.

This study has notable strengths. This is among the
few prospective studies exploring the link between AP and
mortality in both pARDS and non-pARDS patients, with
AP and other ventilatory parameters measured using hold
maneuvers to minimize patient effort and provide detailed
data.

However, there are limitations. First, only the initial 24-
h ventilator settings were analyzed; subsequent ventilator
pressure changes due to dynamic lung responses were not
captured. Additionally, as a single-center study, the findings
may be limited in generalizability.

mean’

Conclusion

In this single-center prospective observational study,
driving pressure was significantly associated with an
increased mortality risk in patients with pARDS and
non-pARDS undergoing mechanical ventilation. Future
randomized multicenter studies are needed to establish
protocols targeting AP and determine optimal cut-off values.

Ethics

Ethics Committee Approval: This prospective, single-center
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Workplace Violence Against Turkish Intensive Care
Physicians: A Cross-sectional Study

Tiirk Yogun Bakim Hekimlerine Kars! Is Yerinde Siddet:
Kesitsel Bir Calisma

ABSTRACT Objective: It was aimed to get the experience and opinions of intensive care physicians,
who are health professionals who experience violence with increasing frequency.

Materials and Methods: The questionnaire, consisting of 28 multiple choice and open-ended
questions, was answered by intensivists across the country.

Results: In the online questionnaire study, which was answered by 198 physicians, 44% male and
56% female, it was found that 86% of the physicians experienced violence in the hospital where
they worked, and 47 % were exposed to violence during their work in the intensive care unit. It was
observed that the most common violence was verbal threats with and physical violence. Victims of
violence stated that they mostly prefer to call hospital security (56%). It was determined that 65%
of the violent incidents experienced were resolved by talking. The common view of the victims
of violence and of the vast majority of all physicians was that the measures were insufficient and
the violence would recur.

Conclusion: Violence in health is increasing all over the world and in Turkey. The precautions to be
taken should be aimed at the patients and their relatives, as well as the health workers and the
health system itself.

Keywords: Intensive care, violance, physician, workplace violance, violance in healthcare

0OZ Amacg: Yer, zaman, kisi fark etmeksizin herkese yonelebilen siddeti, giderek artan siklikta yasayan
saglik calisanlarindan olan yogun bakim hekimlerinin tecriibe ve gorlslerinin alinmasi amaglandi.
Gereg ve Yontem: Yirmi sekiz coktan secmeli ve acik uglu sorudan olusan anketin Ulke capinda
yogun bakim hekimlerinin yanitlamasi saglandi.

Bulgular: %44 erkek, %56's! kadin olan 198 hekimin yanitladigi online anket calismasinda,
hekimlerin %86'sinin calistigl hastanede siddet olayl yasandigi, %47'sinin ise yogun bakimda
calistiklari sire boyunca siddete maruz kaldiklari tespit edildi. Gergceklesen siddetin %62 oraniyla
en fazla sdzel tehdit oldugu, %30 oraninda ise fiziksel siddet oldugu gorildi. Siddete ugrayanlar
en fazla hastane guvenligini aramayi (%56) tercih ettigini belirtti. Yasanan siddet olaylarinin
%65'inin konusarak ¢6zuldugu tespit edildi. Siddete maruz kalanlarin ve tim hekimlerin ¢ok
blytk cogunlugunun ortak goértsinin tedbirlerin yetersizligi ve siddet olaylarinin tekrarlayacagi
seklindeydi.

Sonug: Tim diinyada ve Ulkemizde saglikta siddet artis gostermektedir. Alinmasi gereken énlemler
hastalara ve yakinlarina yonelik oldugu gibi saglik calisanlarina ve saglik sisteminin kendisine yonelik
de olmalidir.

Anahtar Kelimeler: Yogun bakim, siddet, hekim, is yerinde siddet, saglikta siddet

Introduction

Workplace violence is a global problem. It was first

In a year, violence in the health sector increases by up
to 62% (2). The incidence of physical violence is 24%, and
that of non-physical violence is 43% (2). In Turkey, this rate

defined in 1997 as “incidences in which individuals are

abused, threatened or attacked in conditions related to their
work, involving an explicit or implicit threat to their safety,

well-being and health” (1).
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accounts for approximately half of all health workers (3).
In terms of all sectors, the frequency of violence in the
health sector is at the top of the list (4).
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Although it is the first possible inference that violence
will decrease as countries’ development level increases, the
facts may be the opposite (5).

Violence in the workplace can take the form of physical
and psychological attacks. It can take the form of assault,
harassment, bullying, mobbing, abuse, sexual harassment,
racial harassment, and threats. Because physical violence
can be defined by everyone, awareness of this issue is high.
However, there are many different types of psychological
violence, and since awareness of this issue is gradually
increasing, incidents of psychological violence are being
noticed more and more.

Studies have found that among the risk factors defined
for workplace violence, shift workers, younger workers, and
those with long working hours per week are more likely
to be exposed to any type of violence (2). In a large-scale
systematic review, male workers, single workers, physicians,
nurses, more experienced workers, and those of white
ethnic origin were found to have a higher risk of exposure
to violence (2).

The aim of this study was to investigate the history of
exposure to violence and thoughts of physicians working in
intensive care units.

Materials and Methods

The research, which was planned as a survey study, was
conducted by answering an online questionnaire, which was
created from 28 multiple choice and open-ended questions,
by all intensive care physicians that could be reached across
the country. The survey was prepared using Google Forms.
The link to the survey was shared in WhatsApp and mail
groups, including intensive care physicians from all over
Turkey. The study was published on the home page of the
Turkish Society of Intensive Care website for 1 week and for
1 month in the announcement section. The questionnaire
was kept open for response for a period of 1 month and then
closed for response.

Since the study was a survey of physicians, patients
were not included in the study and therefore there was no
need to obtain patient informed consent. The first 7 were
questions inquiring about demographic data. The next 12
were about the physical conditions of the intensive care unit
where the physician worked and the number of employees
and patients. The last 8 consisted of questions about the
characteristics and consequences of the violence.

The study was approved by the Istanbul University-
Cerrahpasa, Cerrahpasa Faculty of Medicine Ethics
Committee (date: 19.09.2018, number: 72109855-604.01.01-
60122).

Statistical Analysis

Chi-square analysis was used as the statistical method.
The significance level was set as p<0.05. Independent
variables, including demographic variables, are shown in
frequency tables with numbers and percentages.

Results

Of the 224 intensive care physicians, 198 answered
the questionnaire. Of the respondents, 44.4% (n=88) of
the respondents were male and 55.6% (n=110) were
female. Those who worked in the intensive care unit for 5
years or less were 37.4% (n=74), and those with 6 years
or more were 62.6% (n=124). It was determined that the
participants mainly worked in universities (41.9% n=83) and
training and research hospitals (28% n=59) and mostly from
anesthesiology and reanimation as their main branch (82.3%
n=163).

It was determined that most of the physicians treated
6-10 patients (47% n=93), while nurses cared for 3 patients
(67.1% n=113). According to the results of the study, the
relatives of the patients did not participate in the treatment
process, and the patient treatment information was mainly
given by the intensive care physician every day of the week;
it was determined that the nurses did not accompany the
physicians while giving information.

85.9% (n=170) of the participants reported seeing
violence in the hospital where they worked. The rate of
those who were exposed to violence during their work in
the intensive care unit was 47% (n=94).

The violence encountered in the intensive care unit was
mostly verbal threats [61.7% (n=58)]. It was stated that
41.5% (n=39) experienced verbal attack, 29.8% (n=28)
physical violence, and 6.4% (n=6) non-verbal threat (Figure
1). It was observed that violence was mainly applied by
relatives of patients (47%).

The reactions of the participants who faced violence are;
8.5% (n=8) called the police, 29.8% (n=28) gave white code,
9.6% (n=9) responded to violence with violence, 56.4%
(n=53) called the hospital security, 46.8% (n=44) tried to
reach an agreement by talking and 4 participants stated that
they did not give any reaction to violence (Figure 2).

Turk J Intensive Care 2024;22:264-9
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It was reported that 65% of the violence cases were
resolved by talking, 11.7% complained to the police, 14.9%
were prosecuted, and 2.1% were sentenced to prison.

While 97% of those who were exposed to violence
thought that efforts to prevent violence in the field of health
were insufficient, this rate was 96% among all participants.
Among those who were exposed to violence, 84% thought
that violence would be repeated was 84%.

Chi-square analysis in independent groups was conducted
to determine whether there was a significant relationship
between violence and the independent variables asked in
the questionnaire. A significant correlation was found only
between the type of hospital and the frequency of violence
(p=0.009).

Among the respondents, 47% of men and 48% of
women were exposed to violence. Although 37% of the
men were exposed to violence, 25% were found to have
been subjected to physical violence (Figure 3).

Considering the number of intensive care patients, 59%
of physicians who treated >10 patients were exposed
to violence, whereas 44% of physicians who treated 10
patients experienced violence (Figure 4). While the rate of
violence against physicians in intensive care units where a
nurse cares for 3 or more patients was 48%, it was 47 % for
those under 3 (Figure 4).

At the top of the measures demanded to be taken to
prevent violence was the enactment of laws specific to
violence in the field of health (Table 1).

Discussion

It is understood from the data obtained in this study that
most physicians working in intensive care units are exposed
to any type of violence. Almost all of them believe that the
measures taken against violence are insufficient. The vast
majority demand preventive laws, deterrent penalties, and
education programs.

]

Verbal Threat Verbal Attack Physical Violence Non-Verbal Threat

Figure 1. Types of violence exposure of intensive care physicians (%)

Not Reacting

Trying to Negotiate by Talking
Calling Hospital Security
Responding Violently

Giving a White Code

Calling the Police

0 10 20 30 40 50 60

Figure 2. Reactions to violence (%)

Figure 3. Frequency of physical violence by gender (%)

Table 1. What measures do you think should be taken to prevent violence in healthcare? [% (n)]

Enacting laws specific to violence in health 76% (151)
Increasing prison sentences 68% (134)
Subjecting attackers to compulsory education programs 57% (113)
Increasing fines 55% (108)
Prevention of receiving services from the health institution where the violence took place 52% (102)
Prohibition of benefiting from the Social Security Institution for a period of time 35% (69)
Prohibition of benefiting from the Social Security Institution indefinitely 30% (59)
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According to The Number of Patients of 1 Nurse

According to The Number of Patients of 1 Physician

0 20 40 60 80 100 120

mmore than 10  “:10and less 3andmore =less than3

Figure 4. Frequency of violence by the number of patients cared for by
physicians and nurses (%)

Studies have revealed that violence against healthcare
professionals is experienced at varying rates but at high
frequencies in all countries worldwide. In a meta-analysis in
which 65 studies of 61,800 health workers from 30 countries
were evaluated and physical violence was investigated, it
was reported that the 1-year frequency of violence was 19%
(5). It has been concluded that the rate of violence is 26%
in Europe, 24% in the United States, and 21% in Africa, and
the frequency of violence increases as the income levels of
the countries increase. The highest frequency was observed
in nursing homes 30%, followed by tertiary healthcare
institutions. It was reported that 1-year violence events
were 23% against nurses and 15% against physicians, and
the difference was statistically significant. The frequency of
violence was found to be higher in urban areas (26%) than
in rural areas (6%). What we would probably predict is less
violence in health in countries with better socioeconomic
status. This meta-analysis, on the other hand, says the
opposite. If we assume that the level of development is an
indicator of civilization, we can also assume that civilized
countries should have fewer violent people, but unfortunately
we cannot see this in real life.

After the violence, it is important what attitude the
country adopts in accordance with the policies developed
against it. It is necessary for health workers to feel safe
that the state's attitude toward violence is clearly revealed
by the administrators. A cross-sectional study conducted
in Bangladesh reported that 43% of health workers
were exposed to any form of violence, and 16% of them
experienced physical violence (6). 65% of the victims
of violence reported that nothing was done against the
violence they experienced, and 44% of the cases in which
something was done for violence were inconclusive. In a

study conducted among physicians in Italy, the frequency
of verbal violence in the last 1 year was reported to be 52%
and the frequency of physical violence was 4% (7). 61%
of those who were exposed to verbal violence and 22% of
those who were exposed to physical violence stated that
they did not have any reaction. In our study, it was seen
that the prevailing opinion was that the measures taken
were very insufficient (96%) and that the perpetrator would
use violence again (84%). The high demands of physicians,
such as new laws, high penalties, and compulsory education
programs, are due to their insecurity in the current situation.

Beyond the acute consequences of violence, victims
also experience psychological consequences experienced
by the victims. They can be affected in different ways,
from depression to post-traumatic stress disorder. A study
conducted with family health center workers in Brazil
reported that 36% of the victims of violence showed signs
of depression and 16% probably had major depression (8). It
was stated that as the violence experienced by the victims
increased, their depressive symptoms also increased. It
would not be wrong to think that a similar situation exists
in our country. The quality of life of health workers, who are
forced to live under harsh conditions, also decreases as a
result of the psychological state of exposure to violence.
Job satisfaction decreases, and the desire for job change
becomes widespread. The satisfaction of patients, who have
to receive service from unhappy and restless health workers,
from the health system, which can only be performed with
the devotion of employees, is gradually decreasing. Because
the doctor he/she went to did not pay as much attention to
the patient as he/she wanted due to his/her workload and
possible depression, he/she goes to another doctor, then to
another doctor, and the health system is thus overwhelmed.
This results in increased violence because healthcare
workers are overwhelmed by the workload due to busier
hospitals and patients who require more attention and time.

The most undesirable and traumatic outcome of violence
is the killing of healthcare workers. A study conducted in the
United States reported that 61 healthcare workers died due
to workplace violence between 2003 and 2016, of which
52% were due to suicide and 34% to murder (9). It has been
reported that 28% of the victims were doctors, 21% were
nurses, and the rest were other health and safety workers.
Regardless of the circumstances, death can affect survivors
in a wide variety of ways. The death of a physician as a result
of murder not only deeply hurts his/her relatives but also
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deeply affects all physicians as a professional group. Every
physician experiences this trauma within himself/herself,
and his/her love and commitment to his/her profession is
damaged. Physicians, who are the owners of a profession
with high self-sacrifice, come to the point of questioning
their own self-sacrifice, lives, and professions as a result of
every physician murder, and this even goes to the point of
changing professions. Considering the effort and years spent
training a physician, the loss is.

In a study conducted in China, 459 files were opened
due to violence against healthcare professionals as a result
of the scanning of judicial system records between 2013
and 2016 (10). It has been reported that the highest risk rate
is in primary healthcare institutions (43%), the most risky
department is emergency (51%), physicians are the most
risky group (55%, and the most common type of violence
is physical 77%). In 1.6% of the cases, the event resulted
in death. In our research, the results of violent incidents
were questioned, and only 15% of them were brought to
the judiciary. Every unpunished crime has a chance of being
repeated. The reliability of law is one of the most important
elements of a country. A healthcare worker who has been
subjected to violence has no other choice but to apply to
the judiciary. The state and judicial system will protect the
physician.

Unfortunately, the situation in our country- where
medicine is the most valued profession- is not different
from the rest of the world. In a study conducted in Turkey,
447 healthcare workers were surveyed (11). 37% of the
respondents, 37% reported having experienced physical
violence during their working life, and 89% had been verbally
abused. It was reported that physical violence occurred in
41% of the patients, in 34% of the patients, in midwives,
nurses, and emergency medical technicians who answered
the questionnaire, and verbal abuse rates were 95% and
85%. It was stated that 62% of physical violence and 86%
of verbal abuse incidents were not investigated as crimes.
Furthermore, 71% of physical violence incidents and 83%
of verbal abuse incidents stated that they did not report
the incident because they did not believe that it would be
beneficial. Similar results were obtained in our study, and
it is understood that the belief of the employees in Turkey
that the law will adequately protect them against violence is
quite weak.

Studies conducted all over the world have reported that
emergency services are the most risky area for violence (2).
A survey was conducted with emergency service workers in

Turk J Intensive Care 2024,;22:264-9

Turkey, and their exposure to workplace violence in the last
5 years was questioned (12). Of the 124 employees who
answered the questionnaire, 87% reported that they had
been exposed to aggressive behavior in the last 5 years. 97%
of the responding physicians and 82% of the nurses and
midwives, 97% stated that they were exposed to aggressive
behavior. Furthermore, 16% of the participants stated that
they have been subjected to physical violence, and 23%
have witnessed physical violence. While 43% of those
who were exposed to violence survived the event without
trauma, 38% reported that they experienced psychological
trauma, and 4% reported that they were life-threatening.
Intensive care units are similar to emergency care units in
terms of patient vital risks. However, the risk of violence may
be lower because intensive care units are more closed than
emergency services, and relatives of patients have much
more limited access. In addition, although the severity of the
patients’ condition is mostly accepted by their relatives, the
possibility of reactive violence increases when the patient’s
relatives lose their patient before this period of acceptance.

Conclusion

As a result, intensive care physicians in Turkey are
exposed to high rates of violence and believe that the
measures taken are inadequate.
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Evaluation of the Effectiveness of Convalescent
Plasma Therapy in Severe and Critical COVID-19

Qiddetli ve Kritik COVID-19 Hastalarinda Konvelesan
Plazma Tedavisinin Etkinliginin Degerlendiriimesi

ABSTRACT Obpjective: Relevant studies have suggested that the administration of convalescent
plasma (CP) collected from coronavirus disease-2019 (COVID-19) patients who have recovered
from the infection and whose plasma contains antibodies against severe acute respiratory
syndrome-coronavirus-2 (SARS-CoV-2) is safe and may be effective in treating COVID-19 patients.
The present study aimed to investigate whether the number of CP doses administered, the power
of the immunoglobulin (Ig)G ratio and the time of CP administration following positive SARS-CoV-2
polymerase chain reaction (PCR) had an impact on the 30-day in-hospital mortality.

Materials and Methods: This single-center retrospective study was conducted with patients
who were hospitalized and met the severe/critical COVID-19 disease criteria and received CP
Demographics, comorbidities, co-medications, onset of symptoms, duration between SARS-
CoV-2 PCR testing and hospitalization, the time of the first CP administration, laboratory results,
respiratory support needs, O, saturation, fever at the baseline, acute physiologic, chronic health
evaluation (APACHE) Il scores and SOFA scores were recorded.

Results: Of the 224 patients with the mean age of 64.2+14.5 (19-91) years, 143 were male.
The most common comorbidities were hypertension and congestive heart failure. Chronic renal
failure, mechanical ventilation needs, PO,/FiO, <300, clinically rapid progression, persistent
fever, sequential organ failure assessment score increase and increased vasopressor need were
associated with increased mortality. There was a statistically significant difference between the
deceased (14.0+8.2) and survivor (8.74+5.28) groups in terms of APACHE Il scores (p<0.001). The
number of CP units administered, the power of the IgG ratio in the CP units and the timing of CP
administration had no effect on the need for respiratory support and mortality rate. CP-associated
complications were observed in 11 (0.5%) patients.

Conclusion: In conclusion, CP therapy was not associated with improved survival or other positive
clinical outcomes in severe/critical COVID-19 patients.

Keywords: Severe/critical COVID-19, intensive care unit, convalescent plasma, the power of the
1gG ratio, SOFA score, the APACHE Il score, macrophage activation syndrome

0z Amac: ligili calismalarda, iyilesen ve plazmalari siddetli akut solunum yolu sendromu-koronaviriis-
2'ye (SARS-CoV-2) karsi antikorlar igeren koronavirls hastaligi-2019 (COVID-19) hastalarindan
toplanan konvelesan plazma (KP) uygulanmasinin glvenli oldugunu ve COVID-19 hastalarinin
tedavisinde etkili olabilecegini 6ne surilmekte. Bu calisma, pozitif SARS-CoV-2 polimeraz zincir
reaksiyonu (PZR) takiben uygulanan KP dozlarinin sayisinin, imminoglobulin (Ig)G oraninin glictintin
ve KP uygulama siresinin 30 gunluk hastane i¢i mortalite Uzerinde bir etkisi olup olmadigini
arastirmay1 amacladi.

Gereg ve Yontem: Bu tek merkezli retrospektif calisma, hastaneye yatirilan ve ciddi/kritik COVID-
19 hastaligi kriterlerini karsilayan ve KP alan hastalarla yapiimisti. Demografi, komorbiditeler, ek
ilaclar, semptomlarin baslangici, SARS-CoV-2 PZR testi ile hastaneye yatis arasindaki sire, ilk
KP uygulamasinin zamani, laboratuvar sonuglari, solunum destegi ihtiyaglar, O, satiirasyonu,
baslangictaki ates, akut fizyolojik, kronik saglk degerlendirmesi (APACHE) Il skorlari ve ardisik organ
yetmezligi degerlendirmesi skorlari kaydedildi.
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Bulgular: Yas ortalamasi 64,2+14,5 (19-91) olan 224 hastanin 143’0 erkekti. En yaygin komorbiditeler hipertansiyon ve konjestif kalp yetmezligi idi. Kronik
bébrek yetmezligi, mekanik ventilasyon ihtiyaci, PO,/FO, <300, klinik olarak hizli ilerleme, inatgi ates, SOFA skorunda artis ve artmis vazopresor ihtiyac
mortalite artisi ile iliskilendirildi. APACHE Il puanlari agisindan 6len (14,0+8,2) ve yasayan (8,74+5,28) gruplari arasinda istatistiksel olarak anlamli fark vardi
(p<0,001). Uygulanan KP Unitesi sayisi, KP tnitelerindeki IgG oraninin glicti ve KP uygulama zamanlamasi, solunum destegi ihtiyaci ve 6lim orani Uizerinde
hicbir etkiye sahip degildi. 11 (%0,5) hastada KP ile iliskili komplikasyonlar gordldu.

Sonug: Sonug olarak, KP tedavisi, siddetli/kritik COVID-19 hastalarinda sagkalim veya diger pozitif klinik sonuclarla iliskili degildi.

Anahtar Kelimeler: Siddetli/kritik COVID-19, yogun bakim Unitesi, konvelesan plazma, IgG oraninin glcl, SOFA skor, APACHE Il skoru, makrofaj aktivasyon

sendromu

Introduction

Severe acute respiratory syndrome-coronavirus-2
(SARS-CoV-2) infection presents with a wide range of
clinical symptoms, ranging from asymptomatic to severe
pneumonia, multiple organ failure, and death (1-3). Although
80% of reported cases are estimated to have a mild or
asymptomatic course of infection, approximately 5%
are admitted to the intensive care unit (ICU) with acute
respiratory distress syndrome (ARDS), septic shock, multiple
organ failure, or all three (4-6). Patients with a respiratory rate
>30/min or SpO, in room air <90%, along with clinical signs
of pneumonia, have been defined as severe coronavirus
disease-2019 (COVID-19) cases, whereas those who have
ARDS or respiratory failure requiring ventilation, sepsis, or
septic shock are considered critical COVID-19 cases (7).

In the absence of other specific therapies, convalescent
plasma (CP) has been used as either a preventive or
therapeutic agent to provide immediate passive immunity,
with variable success in various infectious diseases (8-10).
In the early period of the COVID-19 pandemic, randomized
controlled studies and case series have suggested that
the administration of CP was collected from patients with
COVID-19 who recovered from the infection and whose
plasma contains antibodies against SARS-CoV-2, which is
safe and may be effective in treating patients with COVID-
19 (11-14). Concurrent with these studies, in August 2020,
the American Food and Drug Administration (FDA) issued
an Emergency Use Authorization for CP for the treatment of
hospitalized patients with COVID-19 (15).

Our study aimed to evaluate the use of COVID-19 CP
in patients with severe and critically hospitalized COVID-
19 who lacked information regarding hospital mortality and
changes in clinical and laboratory markers in the early course
of the disease.

Materials and Methods

Patients

This single-center retrospective study was conducted
at Ege University Hospital after receiving approval from the
Clinical Research Ethics Committee (number: 20-5T/48).

Adult patients admitted to the COVID-19 ICU and
services dedicated to treating patients with COVID-19 who
met the severe/critical disease criteria and received COVID-
19 CP between April 2020 and January 2021 were included
in the study.

Study Protocol and Data Collection

CP collection and administration were performed
according to the COVID-19 Immune (Convalescent) Plasma
Supply and Clinical Use Guidelines of the Ministry of Health
of Turkey (16).

Clinical and specific laboratory data were obtained from
the electronic file records of the patients. The demographics,
comorbidities, co-medications, onset of symptoms, time
lag between SARS-CoV-2 polymerase chain reaction (PCR)
testing and hospitalization, and time of first CP use were
recorded. Laboratory assessments associated with the
severity of COVID-19, including neutrophil-to-lymphocyte
ratio (NLR), C-reactive protein (CRP), procalcitonin, ferritin,
D-dimer, and platelet values, were performed. Respiratory
support needed, O2 saturation, fever, and relevant laboratory
parameters were determined at baseline, 48 and 72 hours,
and 5 days after CP administration. Acute physiologic,
chronic health evaluation Il scores were obtained during
hospitalization, and sequential organ failure assessment
scores were recorded during hospitalization, baseline, and 5
days after CP administration. Immunoglobulin (Ig)A deficiency
was excluded in all patients before CP transfusion. Adverse
events occurred within the first 24 hours after CP infusion
were noted.

Turk J Intensive Care 2024;22:270-80
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All patients were transfused with one unit of COVID-19
CP The 2" and 3" units of CR at least 24 hours apart, were
transfused based on the physician’s judgment of worsening
the patients’ respiratory, hemodynamic, and laboratory
parameters due to COVID-19.

The patients received corticosteroids, antiviral agents,
anticytokines, and antiplatelet/anticoagulants by considering
the current treatment protocols for COVID-19 (17-24) within
the scope of the recommended basic treatments specific to
the patient.

Production and Storage Conditions of COVID-19 CP

All plasma donors had confirmed COVID-19 by SARS-
CoV-2 PCR test positivity and were donated at least 14
days after complete resolution of COVID-19 symptoms and
negative PCR testing, or 28 days after well-being. Donors
were approximately 18-55 years, and all provided written
informed consent at the time of plasmapheresis. All donors
met the standard blood donor criteria and were documented
to be negative for hepatitis B, hepatitis C, HIV, and syphilis,
per standards in Turkish regulations, and exhibited strong IgG
positivity in the immunochromatographic fast test for IgM
and lgG.

A total of 200-600 cc plasma was collected using the
apheresis method using the Trima Accel® Automated Blood
Collection System (Terumo BCT) and divided into two or
three bags of 200 mL each. CPs to be used in the first six
hours were kept unfrozen, while the others were stored
frozen. Those used as liquid plasma in the first six hours of
the collection were subjected to 256 Gy Gamma irradiation.

Following the donation, all donor serum samples
were tested with Euroimmune SARS-CoV-2 IgG ELISA
(Euroimmun, LUbeck, Germany) to detect SARS-CoV-2
spike protein subunit 1 (S1). The results were expressed as
the ratio of the optical density of the sample to that of the
internal calibrator supplied with the kit. The threshold value
for positive results was >1.1, and values between 0.8 and
1.0 were considered borderline positive.

We evaluated whether the number of CP doses
administered (i.e., 1-3 units), power of the IgG ratio [i.e., low
(1.1-2.0), moderate (2.1-4.0), and high (>4.1)], or the time of
CP administration following positive SARS-CoV-2 PCR [i.e.,
very early (0-3 days), early (4-7 days), and late (>7 days)] had
an impact on 30-day in-hospital mortality.

Turk J Intensive Care 2024;22:270-80

Statistical Analysis

The statistical analyses were performed using IBM SPSS
Statistics 26 software (IBM Corp., Armonk, NY). Continuous
variables with normal and non-normal distributions were
summarized as mean =+ standard deviation (SD) and
median, respectively. Categorical variables are expressed
as frequencies or percentages. Differences between the
living and deceased groups were analyzed using the chi-
square test. Mann-Whitney U test was used for continuous
independent variables and the Wilcoxon signed-rank test for
continuous dependent variables (in which the values were
evaluated relative to the baseline value).

A One-Way ANOVA test was used for the independent
evaluation of dependent variables in the CP subgroup
analyses. The post hoc test (Tukey) was used to determine
differences between the CP subgroups during follow-up.

All analyses were performed using the 95% confidence
interval, and significance was assessed at the p<0.05 level.

Results

CP donations were made from the donors between 24
and 188 days (median: 80 days, SD: £44.5 days) after the
onset of their first symptoms. A total of 417 CP doses were
used in 224 patients. Out of these 417 doses, 407 (97.6%)
were |gG-positive, and strong positivity (IgG ratio >4) was
detected in 58.3% of those.

When CP treatment was commenced, 173 of 224
patients (77%) were in the ICU. The demographic
information and admission characteristics of the patients
are presented in Table 1. The mean age of the patients
was 64.219-91) 14.5+) years, and 143 were males. The
most common comorbidities were hypertension (HT) and
congestive heart failure (CHF), whereas the presence of
chronic renal failure (CRF) was found to be associated with
increased mortality. MV needs, PO,/FIiO, <300, clinically
rapid progression, persistent fever, SOFA score increase of
>2, and increased vasopressor need were detected to be
linked to increased mortality. The mean CP administration
time after positive SARS-CoV-2 PCR was 5.893.95+ days,
and after hospitalization was 4.093.39+ days. Overall, the
mean durations of stay in the ICU was 10.958.5+ days,
and in the hospital, 17.639.2+ days. The APACHE score
was 14.08.2+ in the deceased group and 8.745.28+ in the
survivor group, and the difference was statistically significant
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Table 1. Demographic information and clinical data of the patients receiving CP
Survivor group | Deceased group | Total
(n=123) (n=101) (n=224) p-value
Age (mean * SD) (years) 60.85+14.796 68.31+13.029 64.21+14.5 <0.001
Female 48 (59.3) 33(40.7) 81(36.2)
Gender 0.325
Male 75 (52.4) 68 (47.6) 143 (63.8)
Hypertension/congestive heart failure 58 (50) 58 (50) 116 0.126
Diabetes mellitus 39 (52) 36 (48) 75 0.535
Coronary artery disease 11(39.3) 17 (60.7) 28 0.076
Comorbidity (%) Chronic renal failure 10 (32.3) 21(67.7) 31 0.006
Chronic obstructive pulmonary disease 9(52.9) 8(47.1) 17 0.865
Malignancy 7(41.2) 10 (58.8) 17 0.236
Hyperlipidemia 2 (50) 2 (50) 4 1.000
Invasive mechanical ventilator need 28(22.8) 77 (76.2) 105 <0.001
PaOZ/Fi02<300 35(28.5) 59 (58.4) 94 <0.001
SpO, sat <90 44 (35.8) 38 (37.6) 82 0.775
Respiratory rate >30/min 38(30.9) 43 (42.6) 81 0.070
Pa0, <70 mm Hg 38(30.9) 28 (27.7) 66 0.604
CP Indications (%) - -
Rapid progression 21(17.1) 30(29.7) 51 0.025
Persistent fever 32(26.0) 15(14.9) 47 0.041
SOFA score increase >2 5(4.1) 41 (40.6) 46 <0.001
Increased CT infiltration 22 (17.9) 13(12.9) 36 0.304
Vasopressor need 1(0.8) 18(17.8) 19 <0.001
CP time After PCR positivity 6.00+3.737 5.7614.203 5.89£3.947 0.43
(day) (mean £ SD) After hospitalization 3.93+3.147 4.30%3.66 4.09+3.386 0.93
n=72 n=93 n=165
APACHEII (mean % SD) 8.74+5.28 14.0£8.19 11.70+7.52 <0.001
(1-24) (2-39) (1-39)
n=73 n=91 n=164
Hospitalization day 3.25+1.89 4,59+2.59 3.99 <0.001
(0-9) (1-14) (0-14)
SOFA ' n=73 n=92 n=165
CP baseline 3.49+1.90 6.14+2.64 4.97 <0.001
(mean £ SD)
(0-9) (1-14) (0-14)
n=73 n=70 n=143
Day 5 2.86x£1.96 6.6612.60 476 <0.001
(0-8) (0-14) (0-14)
Respiratory support MV/NlV/HFNC* 37 (324) 77 (675) 114 <0.001
(at the first CP) (%) Mask and nasal O,/room air 86 (78.1) 24(21.8) 110 <0.001
Stay duration (day) Intensive care unit (mean) 8.2748.7 14.1747.02 10.9548.5 <0.001
(mean £ SD) Hospital (mean) 17.9319.06 17.268.82 17.639.2 0.686

* MV: Mechanical ventilator, NIV: non-invasive mechanical ventilator, HFNC: high flow nasal cannula, SOFA: the sequential organ failure assessment score, SD: standard
deviation, CP: convalescent plasma

Turk J Intensive Care 2024;22:270-80
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Table 2. Survival analysis of laboratory parameters related to COVID-19 severity
Survivor group (n=123) Deceased group (n=101) .
(mean & SD) (mean + SD) pvalue

Baseline 88.2+67.7 119.7495.1 0.015
CRP 48h 58.1452.5 95.1479.4
(0-5mg/L)

72h 45.6+52.4 98.7172.2

D5 28.5+34.1 78.6150.4

Baseline 1.4742.0 2.4143.9 <0.001
Procalcitonin 48h 0.52+0.54 1.4742.1
(<0.05 pg/L) 72h 0.60+0.64 pv=0.043 1.40£1.6

D5 0.28+0.26 1.54+2.5

Baseline 1504.8+1312.6 2592.0+1613.5 p<0.001
D-dimer 48h 2016.7+1557.7 p=0.011 2971.6+1567.2 pi=0.001
(<550 ug/L FEV) 72h 1818.2+1551.3 3313.621433.6 pv=0.002

D5 1824.8+1480.4 3547.0+1432.0 p+=0.001

Baseline 913.8£1143.3 2119.616052.3 p=0.004
Ferritin 48h 941.2+1138.5 1409.1+1526.5
(30-400 pg/L) 72h 969.2+1048.4 1463.53182.5

D5 753.7£761.3 2645.0+8799.2

Baseline 10.61£14.1 18.1£13.4 p<0.001
NLR 48h 10.3x11.1 19.6214.1 pv=0.019

72h 9.246.3 22.9423.4 pv=0.006

D5 8.5546.0 p»=0.030 25.2+24.2 pv<0.001

Baseline 274.2+104.7 252.2+126.5 p=0.041
Platelet count 48h 298.2+108.7 p1<0.001 237.7+130.4
(150-450 10°/pL) 72h 323.2+111.6 p<0.001 243.6+129.1

D5 342.5£112.8 pv<0.001 242.9+140.3
p*: Intergroup variation in the baseline values, p: variation in the follow-up results relative to the baseline value, CRP: C-reactive protein, NLR: neutrophil to lymphocyte ratio,
COVID-19: coronavirus disease-2019, SD: standard deviation

(p<0.001). The SOFA scores were statistically higher on the
day of hospitalization and on the first and the 5" day of CP
administration in the deceased group (p<0.001) (Table 1).

The macrophage activation syndrome (MAS)-like
inflammation indicators, including baseline CRP procalcitonin,
D-dimer, ferritin, and NLR values, were significantly higher in
the deceased group than in the survivor group. Comparing
the baseline values, significant increases in the D-dimer and
NLR values in the deceased group and the platelet count
in the survivor group were observed during the sequential
follow-up (Table 2). Although there was no significant
difference between the baseline levels of the inflammation
indicators between the groups that received low, moderate,
and high IgG ratios in CPs, except for the platelet value

Turk J Intensive Care 2024;22:270-80

change in high IgG ratios, no consistent changes were
observed on those parameters during follow-up between
the groups. It was statistically significant that the platelet
value increased relative to the basal value during sequential
follow-up in the group with a high Euroimmun IgG ratio
(Table 3).

The number of CP units, power of the IgG ratio in the
CP units, and timing of CP administration did not impact the
need for respiratory support and mortality rate (Table 4). The
SOFA score did not significantly differ between the groups
receiving different power of 1gG ratio (Table 5)

CP-associated adverse events were observed in 11 (0.5%)
patients; the most common complication was fever in eight
patients. In addition, two patients had transfusion-related
acute lung injury (TRALI) and one patient had transfusion-
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Table 3. Evaluation of laboratory parameters related to COVID-19 severity and MAS based on the Euroimmun IgG ratio in the first
administered CP
Low IgG ratio Moderate IgG ratio High 1gG ratio .
1.1-2.0 (mean £ SD) 2.1-4.0 (mean £ SD) >4.1 (mean % SD) p-value
Baseline 91.84£73.3 103.1+84.4 105.5+85.4 0.846
48h 63.7£53.2 84.2457.8 75.2+68.4 0.239
(COR: ma/L) 72h 63.8+88.9 73.461.8 70.6180.7 0.276
D5 35.6+61.8 66.9+65.8 46.6+59.3 0.015
py <0.001 0.140 <0.001
Baseline 1998.7+£1480.2 2235.4+1636.8 1907.4+1523.1 0.499
. 48h 2398.7£1620.8 2733.2+1696.6 2323.6+1610.5 0.382
:)<-5dSIg]j; 1LFEU) 72h 2085.9+1644.2 2574.1£1795.4 2382.9+1643.2 0.620
D5 2055.2+1697.9 2671.911695.6 2498.2+1690.9 0.364
py 0.410 0.007 0.252
Baseline 3271.9410982.0 1365.142420.7 1120.5£1260.0 0.569
. 48h 993.6£1139.0 1405.6+2019.1 1113.9+1173.8 0.958
:=3e0r_ 2;'3 s/l 72h 1887.9+4930.2 647.5£734.8 1106.3+1008.8 0.061
D5 699.3+675.5 813.94828.2 1829.3+6727.1 0.182
py 0.228 0.960 0.638
Baseline 16.7£15.8 15.3+13.3 13.3£13.9 0.295
48h 16.1+14.2 18.0£18.1 12.6210.3 0.135
NLR 72h 15.1£13.1 21.3132.4 12.94£10.3 0.327
D5 13.6112.4 20.2+28.3 14.3x14.9 0.457
py 0.465 0.544 0.205
Baseline 281.2+113.9 276.0+131.9 256.0£110.7 0.229
Platelet count 48h 286.5£134.7 280.1£154.3 264.4£107.2 0.631
(150-450 103/uL) 72h 309.0+127.0 301.6+147.2 276.5£119.1 0.405
D5 319.3£130.2 316.3£148.9 299.5+£129.6 0.621
py 0.670 0.383 <0.001
p:Intergroup variation, p¥: variation in follow-up results, CP: convalescent plasma, SD: standard deviation, COVID-19: coronavirus disease-2019, NLR: neutrophil to lymphocyte
ratio, Ig: immunoglobulin, MAS: macrophage activation syndrome, CRP: C-reactive protein

associated circulatory overload (TACO); no mortality caused
by complications was determined (Table 6).

Discussion

CP serum and immunoglobulin is a passive immunization
method that has been used for approximately 100 years
to prevent and treat outbreaks in which no vaccine or
pharmacological intervention is available. The first CP
administration was reported during the pandemic period
of Spanish influenza A (H1N1) pneumonia (1918-1920); the
meta-analysis of studies conducted during this pandemic

revealed that CP reduces mortality (25). In recent years, CP
has been used for Middle East respiratory syndrome, SARS
caused by SARS-coronavirus-1 and Ebola (26,27).

However, in many large-scale randomized controlled
clinical trials, the results indicated that CP treatment does
not contribute to disease progression or to mortality in
patients with COVID-19 (28-32). Further, in May 2021,
it was reported in the Cochrane Review that there is a
high degree of certainty in the evidence that CP for the
treatment of individuals with moderate to severe COVID-
19 does not reduce mortality and has little or no effect on
measurements of clinical improvement (33). On the other

Turk J Intensive Care 2024;22:270-80
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“MV: Mechanical ventilator, NIV: non-invasive mechanical ventilator, HFNC: high flow nasal cannula, CP: convalescent plasma, SD: standard deviation, PCR: polymerase chain reaction, Ig: immunoglobulin
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hand, Joyner et al. (34) reported in a retrospective analysis
of 3,082 COVID-19 patients who were hospitalized and
needed no mechanical ventilation that the transfusion of
CP containing high anti-SARS-CoV-2 IgG antibody levels
was associated with lower mortality (34). Other studies
also support the use of CP to reduce in-hospital mortality
and emphasize the need for relevant studies (35,36). In
December 2021, although World Health Organization revised
the survival guide on COVID-19 treatments as “in addition
to its high costs, CP does not improve survival or reduce
the need for mechanical ventilation”, citing evidence that
CP does not provide benefit to patients with non-severe
COVID-19, it recommends that randomized clinical trials
should continue in severe and critically ill patients (37). In
this retrospective cohort study, we evaluated the impact
of CP use on survival in patients with severe or critical
COVID-19. Advanced age and male sex are associated with
mortality as the most important risk factors for developing
infection and progression to severe disease in COVID-19
patients (38). Other risk factors are cardiovascular disease,
obesity, HT, diabetes mellitus (DM), chronic respiratory tract
disease, CRF, cancer, and weakened immune status (5,39-
41). In our study, male sex was at the forefront, and the
mean age was significantly higher in the deceased group.
No significant difference was detected between genders
regarding respiratory support, whereas the need for invasive
and non-invasive respiratory support statistically increased
with advanced age. The most common comorbid diseases
in patients with critical and severe COVID-19 were HT/CHF,
followed by DM.

In a meta-analysis evaluating the administration time
of CP patients who received CP in the first 10 days of
hospitalization were compared with those who received
it between 10 and 20 days. Mortality was found to be
decreased in those who received CP in the first ten days,
however this decrease was not statistically significant (42).
However, Salazar et al. (43) showed that mortality in patients
who received CP within 72 hours of hospital admission was
lower than that in those who received it late. In our study,
the mean time to CP administration after the first PCR
positivity was 5.893.95+ days, and no significant difference
was detected between the survivor and deceased patient
groups. Furthermore, in our cohort, CP administration within
72 hours of PCR positivity had no impact on mortality and
the need for respiratory support.

The efficacy of passive antibody therapy was associated
with the concentration of neutralizing antibodies in the
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Table 5. SOFA scores of the ICU patients in the groups created based on the power of the El IgG ELISA of the First administered CP
Low Moderate High value
1.1-2.0 2.1-4.0 >4.10 P
o n=19 n=39 n=98
Hospitalization day 3.68£2.0 4.41£2.78 3.9842.36 0645
SOFA* score . n=19 n=39 n=99
(mean + SD) CP baseline 4.84+2.71 5.6743.1 483125 0.351
n=16 n=27 n=91
Day’5 3.75£3.06 5.4143.21 4.79+2.88 0223
*: The sequential organ failure assessment score, SD: standard deviation, ICU: intensive care unit, CP: convalescent plasma, Ig: immunoglobulin
Table 6. Distribution of CP induced complications
I Survivor group Deceased group Total
Complication (n=123) (n=101) (n=224) (%) p-value
Fever (baseline >1 °C) 1 7 8(3.5)
Allergic reaction 0 0 0
TRALI 1 1 2(0.8)
TACO 0 1 1(0.4)
ADE 0 0 0
Total 2 9 11(4.9) 0.061

TRALI: Transfusion-related acute lung injury, TACO: transfusion-associated circulatory overload, ADE: antibody-dependent enhancement, CP: convalescent plasma

plasma of recovered donors. The target titer recomnmendation
of the European Commission for the neutralization test in
COVID-19 CP is 1:320. Although the ability to demonstrate
the neutralization performance of antibodies in SARS-CoV-2
CP is considered the gold standard, it is not easy to routinely
perform tests intended for this purpose because they require
a laboratory with a high biosafety level and experienced
staff. Euroimmun IgG has been shown to correlate with
neutralization assays (44-46). The FDA has stated that CP
with a Euroimmun sample to the cutoff of >3.5 can be used
to treat hospitalized patients (47).

It has been determined in many studies that the efficacy
of CP treatment is linked to the SARS-CoV-2 antibody titer it
contains (34,48). In a multicenter study, administration of CP
with a high antibody titer before seven days was associated
with low mortality (49). A randomized controlled clinical study
conducted with an outpatient elderly population indicated
that CP with a high antibody titer administered within 72
hours of the onset of COVID-19 symptoms improves clinical
outcomes compared with placebo (50). However, the
RECOVERY study involving 11,558 inpatients showed no
difference in mortality risk between patients who received
high antibody titers and those who received standard CP
treatment (30). We did not observe a difference in mortality

and the need for respiratory support among patients who
received CP with an IgG ratio >4.0. The optimal dose
and timing of CP treatment remains unclear (51). On the
other hand, although the dosage is not standardized in CP
administration in clinical practice, administering 200-500 mL
CP in one or two regimens is generally accepted approach
(42). In our study, there was no significant difference
between patients administered 1, 2, and 3 units of CP (200-
400-600 mL) regarding mortality and the need for respiratory
support.

In their retrospective study, which included 117 COVID-
19 inpatients, Yang et al. (52) reported that the SOFA score
can be an independent risk factor for in-hospital mortality and
can be used to evaluate COVID-19 severity and prognosis.
However, Raschke et al. (53) showed that the SOFA score
has a low mortality predictive accuracy in ventilator triage
among patients with COVID-19, and they associated this
with the fact that severe single organ dysfunction causes
only a minimal change in SOFA scores. In our study, the
SOFA scores were significantly higher in the deceased
group than in the survivor group. Nonetheless, there were
no significant differences in SOFA scores at baseline and
day 5 of CP administration between the groups based on the
antibody ratio of CPs administered.
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The hyperinflammation associated with COVID-19 is
similar to the symptoms of MAS, the clinical features of
which have been previously reported. Increased serum
ferritin, CRR and D-dimer levels and decreased fibrinogen
and platelet counts in patients with COVID-19 indicate
the development of severe MAS-like inflammation and
fibrinolysis (41,54). The inflammatory cascade, complement
activation, and pro-inflammatory cytokines determine
the course of the disease in COVID-19 patients. It has
been stated that specific hematological and inflammatory
biochemical laboratory parameters correlate with the severity
of COVID-19 (55-567). Among the inflammatory markers, CRP
has been found to increase significantly in the initial stages
of infection in patients with COVID-19 and is considered an
early marker for severe COVID-19 (58,59). In a prospective
study evaluating 267 patients with severe COVID-19 who
received CR a decrease in CRR ferritin, and interleukin-6 levels
was determined (60). Higher and persistent inflammation
markers and lower platelet counts were also associated with
a poor prognosis in our cohort. Nevertheless, there was no
consistent effect of CP administration on hyperinflammatory
markers during follow-up was not observed. No similar
studies have investigated the relationship between the
changes in the laboratory parameters evaluated in our study
and the power of the IgG ratio. Therefore, our study is of
importance.

Although CP administration is generally considered safe
and effective, it can cause some adverse events. Limited
information is available regarding the specific side effects
of CP therapy. However, the reported symptoms, including
fever, chills, allergic reactions, TRALI, and TACQO, are similar
to those of other types of plasma blood components
(61,25). The causes of the highest mortality risk following
plasma transfusion are TRALI and TACO, possibly due to
the sequelae of pulmonary complications (62). Theoretical
concerns regarding the use of CP in patients with COVID-
19 include a clinical condition that worsens after plasma
transfusion due to antibody-dependent enhancement (ADE)
or antibody-mediated pro-inflammatory effects. Joyner et al.
(11) evaluated 5,000 patients with severe and critical COVID-
19 regarding side effects after CP considering that respiratory
problems due to COVID-19 may increase CP-associated
complications. They detected less than 1% serious adverse
events, 0.22% TRALI, 0.1% TACO, and 0.06% severe allergic
reactions within the first 4 hours. Since the incidences of
TRALI and TACO are expected to be approximately 10%
in critically ill patients, the authors assessed CP treatment
as reassuring due to their cohort’s lower TRALI and TACO
incidence rates (11). The incidence of TRALI and TACO in our

Turk J Intensive Care 2024;22:270-80

study is in line with the literature, and there was no mortality
due to CP-induced complications. However, the presence of
many comorbidities in the patient group and vascular and
pulmonary involvement caused by COVID-19 made the
differential diagnosis of CP-related TRALI and TACQO difficult.
The specific signs and symptoms of COVID-19-induced ADE
are unknown, and clinical deterioration and worse outcomes
following CP administration can be associated with ADE. In
our study, ADE was not suspected.

Conclusion

The retrospective nature of our study and the use of
multiple drugs (antibiotic, antiviral, corticosteroid, anti-
cytokines, low molecular weight heparin) in the individualized
treatment of patients are limiting factors, which make it
difficult to differentiate the laboratory/clinical impact of CP in
severe/critical COVID-19 patients.

In conclusion, under the conditions of this retrospective
cohort study, CP treatment was not associated with improved
survival or other positive clinical outcomes in patients
with severe/critical COVID-19. There is a need for more
comprehensive and prospective controlled studies that can
demonstrate the efficacy of CP in patients with COVID-19.
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Malignant Futility in the Intensive Care Unit
Yogun Bakim Unitesinde Malign Futilite

ABSTRACT Objective: The number of oncological patients whose life expectancy has been
prolonged thanks to the developments in diagnosis and treatment modalities in the intensive care
unit (ICU) is increasing. One of the most common reasons for ethics committee consultation is that
patients and their families demand unnecessary restraint from doctors. Although clinical criteria are
used to decide whether the applied treatment is useless, it is not sufficient alone to overcome the
problems in this regard. The first aim of this study is to draw attention to the futil therapy applied in
patients with terminal malignancies in our country and to help determine the necessary strategies
to reduce the futility rate. The second purpose is to determine the cost of the futil therapy applied
in the intensive care to the health system.

Materials and Methods: The data of 127 patients with malignancy who were followed up in the
ICU between 01 December 2020 and 31 December 2021 were analyzed retrospectively. Stage-4
patients aged 18 years or older with a diagnosis of malignancy, who were recommended palliative
treatment by oncologists, and with inoperable, terminal stage, metastatic malignancy were
considered as patients who received futile treatment and were included in this study.

Results: Futil treatment was observed in 98 of 127 oncological patients treated in the ICU, and
the mortality rate was 86.73% (n=385) in these patients.The cost of futile treatment to the health
system was 1.071 intensive care days and $187,907.4 for these patients, who had a high mortality
rate, during their stay in the ICU.

Conclusion: With the relevant legal regulations to be made, the evaluation of terminal stage
oncological patients by the ethics consultants and the determination of care protocols, and the
opening of intermediary ICUs, it can be ensured that patients will have more qualified lifetime.
Keywords: Cost-effective, intensive care, futility, malignancy

0z Amag: Yogun bakim (initelerinde (YBU) tani ve tedavi yontemlerindeki gelismeler sayesinde
yasam sUresi uzamis olan onkolojik hasta sayisi artmaktadir. Hasta ve ailelerinin hekimlerin yararsiz
buldugu tedaviyi talep etmeleri, en yaygin etik kurul konsultasyon nedenlerinden biridir. Uygulanan
tedavinin yararsiz olup olmadigina karar vermek icin her ne kadar klinik kriterler kullanilsa da bu
konudaki sorunlarin asiimasinda tek basina yeterli degildir. Bu ¢alismanin birinci amaci Glkemizdeki
terminal donem maligniteli hastalarda uygulanan futil tedaviye dikkat cekerek futilite oranini
azaltmak icin gerekli stratsjileri belirlemeye yardimei olmak, ikinci amaci ise YBU'de uygulanan futil
tedavinin saglik sistemine getirdigi maliyeti belirlemektir.

Gereg ve Yontem: 01 Aralik 2020-31 Aralik 2021 tarihleri arasinda yogun bakimda takip edilen
maligniteli 127 hastanin verileri retrospektif olarak incelendi. On sekiz yas ve tzeri malignite tanili,
onkologlar tarafindan palyatif tedavi 6nerilen, inoperabl, terminal evre, metastatik malignitesi olan
Evre-4 hastalar, nafile tedavi alan hastalar olarak kabul edilerek bu calismaya dahil edildi.

Bulgular: YBU de tedavi edilen 127 onkolojik hastanin 98'ine futil tedavi uygulandigi gériildi ve
bu hastalarda mortalite orani %86,73 (n=85) olarak tespit edildi. Mortalite orani ylksek olan bu
hastalarin yogun bakimda yattiklari sire boyunca nafile tedavinin saglik sistemine maliyeti 1,071
yogun bakim giini ve 187.907,4$ idi.

Sonug: Yapilacak ilgili yasal diizenlemeler ile etik konstltanlari tarafindan terminal dénem onkolojik
hastalarin degerlendirilerek bakim protokollerinin belirlenmesi ile birlikte ara YBU'lerinin acllmasi ile
hastalarin yasamlarinin son dénemini kaliteli bir sekilde gecirmesi saglanabilir.

Anahtar Kelimeler: Maliyet, yogun bakim Unitesi, futilite, malignite
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Introduction

Intensive care units (ICUs) are medical units with
advanced technology, advanced life support, are fully
equipped, and are high cost, where doctors, nurses, and
allied health personnel serve. Patient admission to the ICU
was based on clinical and physiological criteria (1).

The number of oncological patients whose life
expectancy has been prolonged because of developments
in diagnosis and treatment modalities in the ICU is increasing
daily. Indications for admission to the ICU in this patient
group often include reasons such as postoperative period,
respiratory failure, infection, and sepsis (2).

Although there are scoring systems, such as acute
physiologic, chronic health evaluation (APACHE), and
simplified acute physiology score, that predict the survival of
patients admitted to the ICU, there is still no specific scoring
system that predicts the survival of oncologic patients in
the ICU. While clinical conditions, such as disease stage,
treatments, developing organ failure, mechanical ventilator,
and vasopressor, support determine life expectancy in ICU in
oncological patients (2). The Eastern Cooperative Oncology
Group performance score and karnofsky performance status
score (Table 1), which are prevalently used to determine the
functional status of patients, also play a role in the treatment
and palliative care plan. In addition, studies using these
scoring systems have revealed that poor performance status
is associated with mortality (3,4).

The willingness of patients and their families to ask
for treatment that physicians consider futile is one of the
most common reasons for ethics committee consultations
(5). Although clinical criteria, such as the inability of the
treatment to achieve the goal, imminent death, and the
inability of the patient to survive outside of the ICU, are
used to decide whether the applied treatment is futile, it is
not sufficient alone in overcoming the problems within this
regard (6). Hence, in some countries, conflicts between the
patient, patient’s family, and physicians have been averted
by legal regulations. However, in many countries worldwide,
futile treatment has not been fully elucidated. Within the
framework of the traditions, customs, and religious beliefs
of the societies, the relatives of the patients want their
patients to be given full support until the last moment (7).
Meanwhile, in our country, due to their legal responsibilities,
intensive care specialists cannot refuse patients who require
supportive treatment. To prevent patients and their relatives
from suffering from the problems experienced, follow-up
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and treatment continued in the ICU; thereby, the futile
treatment rate increased, and the rational use of ICU beds
was avoided.

The primary objective of this study was to remark on
futile treatment implemented in patients with terminal
malignancies in our country and to help determine the
necessary strategies to reduce the futility rate. The second
objective is to determine the cost of futile treatment
implemented in the ICU to the health system.

Materials and Methods

In our study, the data of malignant patients followed in
Level 3 ICU between December 01, 2020 and December
01, 2021 were retrospectively reviewed. Stage 4 patients
aged 18 years and older, diagnosed with malignancy, who
received palliative treatment recommended by oncologists,

Table 1. Karnofsky performance scoring

Progression Criteria (Sozc))re
Normal no complaints; no 100

evidence of disease

Able to carry on normal
activity and to work;
no special care needed

Able to carry on normal
activity; minor signs or 90
symptoms of disease

Normal activity with effort;

some signs or symptoms of 80

disease

Cares for self; unable to carry

on normal activity or to do 70
Unable to work; active work

able to live at home and
care for most personal
needs;

varying amount of
assistance needed

Requires occasional assistance,
but is able to car efor most of | 60
his personal needs.

Requires considerable
assistance and frequent 50
medical care.

Disabled; requires special care

and assistance 40

Severely disabled; hospital
admission is indicated 30
although death not imminent

Unable to care for self;
requires equivalent of
institutional or hospital

Very sick; hospital admission

care; . .
disease may be necessary; active supportive 20
. . treatment necessary.
progressing rapidly
Moribund; fatal processes 10
progressing rapidly
Dead 0
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with inoperable, terminal stage, metastatic malignancy were
considered to be patients receiving futile treatment and were
included in the present study (Figure 1). Patients with newly
diagnosed malignancy, patients who received chemotherapy;,
radiotherapy, and/or surgical treatment within a month before
hospitalization in the ICU, patients who were in remission
after malignancy treatment, and patients with malignancy but
who were hospitalized in the ICU for reasons independent of
malignancy, such as coronavirus disease-2019 (COVID-19),
were excluded from this study.

Demographic characteristics of the patients, type of
malignancy, APACHE I, sequential organ failure assessment
score (SOFA), and Karnofsky performance status score,
where and with what symptoms the patients who received
futile therapy were admitted to the ICU, and if available
in the file records, whether the relatives of the patients
requested the treatment were noted. We examined whether
patients underwent cardiopulmonary resuscitation (CPR)
and intubation without CPR before admission to the ICU.
Intubated patients were evaluated in three categories:
Intubation before admission, intubation within the first 24
hours, and intubation during follow-up in the ICU. Patients
who were intubated before admission were divided into two
subgroups: Those with and without CPR. The association
between intubation and CPR and mortality was analyzed.

Invasive procedures, such as central vein and artery
catheterization, continuous renal replacement therapy
(CRRT), tracheostomy, mechanical ventilator (MV)

application, radiological imaging, number of consultations
ordered for the relevant clinics for treatment and services
for transplantation, duration of ICU stay, way the patients
exited the ICU was evaluated as discharge to the ward,
discharge to the palliative service, and exitus. The 30- and
90-day mortality rates were also analyzed.

The cost calculation was made in accordance with the
Healthcare Implementation Communiqué (SUT) payments
directive of the TR Ministry of Health, which was mandated
on May 01, 2022, considering interventional procedures,
other unit consultations, and radiological imaging. Basic
patient care practices, such as laboratory, medication, and
materials, were not included in the cost calculation.

The present study was approved by the Ethics Committee
of University of Health Sciences Turkey, Basaksehir Cam and
Sakura City Hospital (no: 49, date: 09/02/2022).

Statistical Analysis

Statistical data were obtained using IBM SPSS Statistics
20 software, and data were expressed as numbers,
percentages, and mean =+ standard deviation.

Results

In this study, 29 of the 127 oncological patients treated in
the ICU were excluded because they were not considered to
be receiving futile treatment. Of the 98 patients considered
to be receiving futile therapy, 37 (37.76%) were female and

Oncological patients treated in ICU
( n=127)

-Newly diagnosed malignancy
-Patients who received CT, RT

-Patients evaluated as untreatable
by oncology

Included Patients
(n=98)

-Inoperable patients
-Terminal stage metastatic disease

and/or surgical treatment in the
last 1 month
-Patients in remission

Exclusion Criteria
(n=29)

-Patients with malignancy and
hospitalized for a different
reason

-Stage-4 patients

Figure 1. Flowchart of patient selection
n: Number, CT: chemotherapy, RT: radiotherapy, ICU: intensive care unit
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61 (62.24%) were male. The mean age of female patients
was 61.97 years, whereas the mean age of male patients
was 62.49 years (Table 2).

It was determined from the files of eight patients
admitted from the emergency department (n=2) and clinical
services (n=6) that they and their relatives did not want to
continue treatment. Four of these patients underwent CPR.
No information on this subject was found in the files of the
remaining 90 patients.

The patients were mostly admitted to the ICU from the
clinical services, and the most common types of malignancy
belonged to the lung and gastrointestinal tract (Table 2).

Table 2. Demographic characteristics, diagnoses, and scoring of
patients

Patient sex :Z)mber of people Mean age (min-max)
Female 37 (37.76%) 61.97+17.92 (27-93)
Male 61 (62.24%) 62.49+13.04 (18-88)
Patient source
Lung 30 (30.61%) 62.63+12.44 (32-87)
GIS 21(21.42%) 68.14+12.98 (36-88)
Lr;turj'abdomi”al 9(9.18%) 71.33£10.40 (57-93)
Hematology 9(9.18%) 65.44+14.20 (46-89)
Gynecologic 8(8.16%) 57+14.50 (42-89)
Breast 7 (7.14%) 51.71+19.6 (27-88)
Suprarenal-renal | 5(5.10%) 55.2+14.82 (32-72)
Prostate 1(1.02%) 66
Brain 2 (2.04%) 40.54+31.82 (18-63)
Thyroid 1(1.02%) 29
Larynx 1(1.02%) 62
other 4 (4.08%) 58+16.49 (40-72)
Patient admission
Emergency 31(31.63%) 64.45+12.62 (32-89)
Clinic 65 (66.33%) 61.45£16.13 (18-93)
Palliative 2 (2.04%) 56.5+9.19 (50-63)
Scoring
i\:g)CHE' l(mean | 5, 5749.81 (10-51)
SOFA (mean +SD) | 10.79+4.86 (2-21)
Karnofsky score | 25 (25.51%) 10 points
52 (53.06%) 20 points
21(21.43%) 30 points

GIS: Gastrointestinal system, APACHE-II: acute physiological and chronic health
evaluation-Il, SOFA: sequential organ failure assessment, SD: standard deviation
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Karnofsky's performance status score ranged from 10 to
30 points. The main reasons for admission to the ICU were
respiratory failure (n=26) and, to a lesser extent, impaired
consciousness (n=10), hypotension (n=7), sepsis (n=7), and
metabolic disorders (n=9). Among the included patients,
33.6% were admitted to the ICU as intubated, whereas
18.3% were admitted to the ICU after CPR. The reasons for
intubation included desaturation, hemoptysis, low Glasgow
Coma scale, and hemodynamic instability. Thirty patients
admitted to the ICU were intubated within the first 24 hours,
and 23 were intubated during the treatment period. In 12
patients, an invasive MV was not required. The ICU stay was
3-28 days in non-intubated patients, while it was 1-82 days in
intubated patients (Table 3).

The mortality rate was 86.73% (n=85) in patients who
received futile treatment, and 13 patients had more than one
CPR application during their hospitalization. 90.59% (n= 77)
of the deaths occurred in the first month, and 8.24% (n=7)
occurred within 90 days. Of the patients who received futile
therapy, 11.22% (n= 11) were transferred to clinical services
and 2.04% (n=2) to the palliative service. The findings
showed that four transferred patients died within the first 3
months, and six patients could not be followed up.

In total, 108 central vein catheterizations and 121
arterial cannulations were performed in 98 patients who
received futile treatment. Tracheostomy was performed
in six patients due to prolonged intubation duration. CRRT
support was provided to 11 patients. The radiological
imaging methods used and the number of consultations are
presented in Table 4.

Health expenses for patients who received futile
treatment were calculated according to the TR Ministry of
Health SUT Annex-2/C and Annex-2/B, which were in effect
on May 01, 2022. It was determined that 2.652.042 TL
was spent for 1071 futile ICU days, 83.433 TL for 778 MV
follow-up days, which were intubated and followed up with
mechanical ventilator, 37.691 TL for invasive procedures,
such as arterial and central venous intervention, CCRT, and
tracheotomy, 5.386 TL was spent for radiological imaging,
and 5.319 TL for consultations (Table 3).

Discussion

In the LST process of patients with oncology at the
end of life with high mortality, the religious beliefs and
cultural structures of societies are effective in the decision
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Table 3. Scoring, MV, number of ICU days, mortality by intubation duration, and CPR
ICU
:;il:hin First 24 24 hours- Icu
Intubated patients before ICU hours treatment Non-intubated
Intubated Perlod patients
atients (n=30) intubated (n=12)
p patients (n=23)
FPR (+), CPR (-), intubated
intubated atients (n=15)
patients (n=18) P -
Scoring
APACHE-2 (mean * SD) 32.78+10.23 27.87+9.52 26.319.01 17.52+8.63 14+7.58
SOFA (mean * SD) 12.9543.69 11.931£3.67 12.2+4.51 9.48+4.77 4.92+4.34
30/1 30/12
Karnofsky score/n 12852 128;; 0 20/25 20/10 ;gﬁ
10/4 10/1
Mean number of days with 6.22+8.76 14.33+23.94 9.57+£13.45 7.04+13.51
MV # SD (min-max) (1-29) (1-82) (1-57) (0-61)
Mean number of ICU days + SD 6.2218.76 10.53+£14.8 12.7£15.38 11.3317.94
+ -
(min-max) (1-29) 1433£23.940182) | (1 gg) (2-67) (3-28)
Mortality
1st month 18 (100%) 12 (80%) 27 (90%) 20 (86.96%) 2(16.67%)
1st-3rd months 0 3 (20%) 1(3.33%) 3 (13.04%) 3(25%)
ICU mortality 18 (100%) 15 (100%) 28(93.3%) 23 (100%) 1(8.3%)

ICU: Intensive care unit, n: number of patients, CPR: cardioplumober resuscitation, APACHE-II: acute physiological and chronic health evaluation-Il, SOFA: sequential organ

failure assessment, MV: mechanical ventilator, SD: standard deviation

Table 4. Special procedures applied to futile therapy patients and their costs

The procedure :‘:::tli:::;ber (min-max/For Unit price Total price
Number of Level 3 ICU days 1071 (1-82) 2.476,23 2.652.042
Number of intubation 53 (0-1) 44,49 2.357
Number of MV connection 53(0-1) 66,52 3.525
Number of days with MV 778 (0-82) 99,68 77.551
Number of intraarterial cannulation 121 (1-2) 133,04 16.097
Number of central vein catheterization 108 (1-3) 150,04 16.204
Number of CRRT 11(0-1) 179,14 1.970
Number of tracheotomy 6 (0-1) 570,15 3.420
Number of direct radiography 242 (0-19) 18,45 4.464
Number of computerised tomography 5(0-1) 149,25 746
Number of magnetic resonance imagining 1(0-1) 176,40 176
Number of CPR 98 (0-2) 354,49 34.740
Number of ordered total consultation 308 (0-26) 17,27 5.319
Total cost (TL) 2.818.611

ICU: Intensive care unit, MV: mechanical ventilator, CRRT: continuous renal replacement therapy, CPR: cardiopulmonary resuscitation, TL: Turkish lira
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to continue or discontinue treatment. The absence of
relevant legal regulations prevents families and physicians
from making clear decisions (8). Countries have varying
approaches to withdrawal and discontinuation of treatment.
However, in our country, legal regulations on this issue are
inadequate. Thus, while ICU physicians cannot refuse to
accept patients who require supportive treatment, physicians
from other branches think and demand that patients in need
of palliative care should be followed in ICU due to potential
legal problems. In our ICUs, all patient relatives are informed
about the process and futile treatment during the terminal
period of the disease. However, since it is not legally possible
to discontinue treatment, the relatives of patients are not
asked whether they want to continue the treatment.

The relatives of patients often want their patients to
be given all the support until the last moment, within the
framework of the traditions, customs, and religious beliefs of
our society. However, we found in the files of eight patients
that their relatives wanted the treatment terminated. With
the entry into force of the Leonetti law in France, the limits of
LST were determined legally. Blythe et al. (7) evaluated post-
legal LST in their study among physicians and nurses and
reported that the decisions taken by the clear determination
of the treatment limits by discussion by the team members
involved in the treatment were reliable and applicable to
the participants. We found that 77.17% of the patients
with malignancy who were followed-up in the ICU at our
hospital received futile treatment. All patients underwent
an aggressive intensive care follow-up period, and 90.59%
died in the first month, whereas 98.83% died within three
months. Hence, with legal regulations, it is possible for
patients and their relatives to have a say in the continuity of
treatment in terminal oncological patients with high mortality.
Moreover, the dimensions of futile treatment can be reduced
by assessing patients before admission to the ICU with an
ethics committee to be established in hospitals.

Advances in fully equipped ICUs and the availability
of intensive care physicians are increasing the number of
lives saved and the life expectancy of patients. Advanced
stage, multiple organ failure, high APACHE-II, and poor
performance status adversely affect the prognosis in
patients with malignancy followed in the ICU (2). Likewise,
in our study, we found that patients with a high APACHE- I
score, SOFA score, and Karnofsky performance scale score
of <30 had a poor prognosis. Kiling et al. (9), in their study
evaluating the prognosis in cancer patients treated in the
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ICU, also determined the mortality rate as 89.2%. Similarly,
we determined the mortality rate as 86.73% in oncological
patients receiving futile therapy. We observed that all
oncological patients admitted to the ICU after being intubated
were mortal. The mortality rate was 93.3% in patients who
were intubated within the first 24 hours after hospitalization
and 100% in patients who were intubated later on. Although
performing CPR in patients with metastatic cancer has
contradictory results on survival (10,11), in our study, all
patients (n=21) who underwent CPR after cardiac arrest died
within the first month after ICU admission.

Lee et al. (12) from South Korea also revealed in their
study that with the well-dying law, families can spend much
longer time with the patient, allow doctors to limit life-
sustaining treatment, improve the quality of death in the ICU,
and the time from DNR to death is longer. It was planned to
transfer 17 terminal patients with stable vital parameters in
the ICU who did not need supportive treatment to clinical
and palliative services so that they could spend more time
with their relatives at good quality. However, 62 consultations
(min: 1, max: 10) were required to achieve this transfer, and
unfortunately, five patients (min: 1, max: 6) died before
they could be transferred from the ICU. Undoubtedly, the
insufficient number of palliative care units (PCUs) was the
most important reason for the observed situation. However,
in our study, patients who were followed up in PCUs
during the end-of-life period were admitted to the ICU. This
suggests the necessity of an intermediary ICU, which is
better equipped than palliative services, where less invasive
procedures are applied to the patients, is more comfortable,
and has a team experienced in terminal malignancies.

The cost of futile treatment during the time these patients
with high mortality spent in the ICU was 1071 futile ICU
days and 2.652.042 TL. TL was 2.476 TL in one ICU day and
2.575 TL in an ICU day for patients who were intubated and
followed up on a ventilator. In addition to providing arterial
and vein catheterization to all patients during follow-up, CRRT
support was provided to eight patients with hemodynamic
instability and renal failure. Percutaneous tracheostomy
was performed in six patients due to prolonged intubation
duration. The cost of these invasive procedures was
37.691 TL. However, we did not include standard palliative
care services, such as nasogastric feeding, pressure ulcer
treatment, and antibiotherapy, when calculating the cost.
Our aim was to determine the cost resulting from specific
procedures performed in the ICU. Huynh et al. determined
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the cost of 464-day futile treatment of 123 patients followed
in the ICU to be roughly 2.6 million dollars (6). Aygencel and
TUrkoglu, on the other hand, determined in their study that
83 patients with terminal malignancies cost the healthcare
system 581.353,2 TL in 858 ICU days, 677,6 TL per day
(13). In the study conducted on oncological patients in Saudi
Arabia, the care goals of the patients were determined
beforehand, and obligatory recording of the care goals of
the patients in the electronic environment was ensured.
Ultimately, it was determined that ICU hospitalizations in
patients with cancer treated for palliative purposes decreased
from 26% to 12%, and some $777.600 was saved annually
(14). In our study, the findings showed that as a result of
the specific procedures applied to 98 patients who received
futile treatment in the ICU, the cost to the health system
was approximately 2.818.611 TL ($1=15TL, $187.907,4) and
that if these patients are cared for in the PCU (PCU 927,94
TL/day), approximately 1.824.788 TL ($121.652,5) can be
saved. The treatment costs may vary between hospitals and
countries. However, it is common worldwide that aggressive
treatments and procedures applied in the ICU do not help
patients who spend the last days of their lives away from
their relatives. This study supports other studies analyzing
the economic dimension of futile medical care provided to
patients who have no opportunity for treatment (15,16).

Study Limitations

The limitation of our study is that it was a single-center,
retrospective, and planned study during the pandemic.
Since most ICU beds were allocated for COVID-19-infected
patients during the pandemic, the futility rate in malignant
patients seems to be relatively low. Moreover, as patients
and their relatives could not be asked for legal reasons
regarding whether they demanded treatment continuity, we
could not obtain a sufficient number of them in our records.

Conclusion

In conclusion, the rate of futile treatment is increasing due
to families’ insistence on advanced treatment, physicians’
belief that this group of patients should end their lives in the
ICU, and the lack of legal regulations. With the relevant legal
regulations to be established, the evaluation of terminal-stage
oncological patients by ethics consultants, the determination
of care protocols, and the opening of intermediary ICUs can
ensure that patients spend the last period of their lives with
less invasive procedures with a more experienced team.
Thus, we believe that the cost of futile treatment to the
healthcare system may decrease, physicians will be less
exposed to the psychological trauma caused by malpractise-
compensation cases, and ICU provision may be easier for
patients with a higher chance of survival.
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Investigation of the Effect of Laboratory Values
of ICU Patients Diagnosed with COVID-19 During
Hospitalization on Their Symptoms After Discharge

COVID-19 Tanili Yogun Bakim Hastalarinin Yatis
Strecindeki Laboratuar Degerlerinin Taburculuk
Sonrasi Semptomlari Uzerine Etkisinin Incelenmesi

ABSTRACT Objective: It is known that coronavirus infectious disease 2019 (COVID-19), patients
continue to have symptoms, respiratory system insufficiency and loss of functional status in the
post-COVID period after dischargefrom the hospital.

Materials and Methods: A total of 101 patients who werehospitalized in the intensive care unit and
who could be questioned for their post-COVID symptoms at the 15t and 3 months after discharge
from the hospital were included in this study.

Results: The most frequent symptom observed at the time of discharge was dyspnea (n=89),
which has been found to be related to comorbidity, hypoxiaand hypertension. Moreover, it was
observed thatat least 1 symptom persisted in 50 patients at the 3 month of discharge, and the
most frequentsymptom was fatigue and forgetfulness.

Conclusion: Taking into account the patients’ risk factors, comorbidities and conditions during the
hospitalization process, the process of transition to normal life after discharge can be accelerated
with early discharge and more effective rehabilitation according to their functional status. Thus,
labor loss can be prevented and costs can be reduced.

Keywords: Prolonged COVID-19, dyspnea, intensive care

0Z Amac: Koronaviriis hastaligi-2019 (COVID-19) hastalarinin taburculuk sonrasi post COVID
donemde de semptomlarinin devam ettigi, solunum sistemi yetersizliklerinin ve fonksiyonel durum
kaybinin oldugu bilinmektedir.

Gereg ve Yontem: Yogun bakim servisinde yatmis ve taburculuk sonrasi 1. ay ve 3. ay post COVID
semptom sorgulamasi yapilabilen 101 hasta calismaya dahil edilmistir.

Bulgular: Taburculuk esnasinda en sik semptomdispne (n=89) olmustur. Bu semptom komorbidite,
hipoksi ve hipertansiyon ile ilgili bulunmustur. Uclincii ayda 50 hastada en az 1 semptomun devam
ettigi ve en sik devam eden semptomun ise halsizlik ve unutkanlik oldugu goérilmdastar.

Sonug: Hastalarin risk faktorleri, komorbiditeleri ve yatis stirecindeki durumlari géz 6niine alinarak
erken taburculuk ve fonksiyonel durumlarina gére de daha etkin rehabilitasyon ile taburculuk sonrasi
normal hayata gecis sureci hizlandirilabilir. Boylece is glicl kaybi dnlenerek, maliyet azaltilabilir.
Anahtar Kelimeler: Uzamis COVID-19, dispne, yogun bakim
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Introduction

Coronavirus infectious disease 2019 (COVID-19),
which is caused by the severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2), was first detected in December
2019 in the city of Wuhan in China. The World Health
Organization declared COVID-19 as a pandemic on March
11, 2020, when the first case was reported in Turkey (1).
Although COVID-19 can be asymptomatic, it may lead to
the development of extremely different clinical conditions,
such as severe respiratory symptoms and extrapulmonary
findings in addition to clinical conditions that may lead to
death (2).

The term “prolonged COVID-19"was first used by
Elisa Perego from Lombardy in Italy, to sum up the disease
experience (3). It was described as the symptoms or signs
that could be unexplained by an alternative diagnosis and
which lasted for >12 weeks according to the National
Institute for Health and Care Excellence guideline. In addition
to this description, the prolonged COVID-19 term was later
used to include both the continuing (Subacute 4-12 weeks)
and post-COVID-19 (>12 weeks) period (4). Currently, the
term "prolonged COVID-19" is used to refer to the disease
in people not only whose effects of the infection continue
despite having recovered but also whose symptoms
continued to show for longer than the expected period (5).

According to the study by the King's College London, the
risk factors for prolonged COVID-19 include advanced age,
female gender, obesity and asthma (6). However, without
an officially accepted definition of this post-COVID-19 state,
there is no clear data on how long this state lasts, who is at
risk, what factors lead to this condition, its pathophysiology,
and how it can be treated and prevented through early
diagnosis.

The most frequently reported symptoms of prolonged
COVID are fatigue, shortness of breath, coughing, joint pain,
and chest pain. The rare symptoms include difficulty in
concentrating, depression, myalgia, headache, intermittent
fever and palpitations (7). Although the time of regression of
symptoms varies, it seems that the time until the complete
disappearance of symptoms depends on both the severity
of the acute illness and the spectrum of the symptoms
experienced by the patient in addition to the pre-disease risk
factors (8). In a study conducted in Switzerland, 669 patients
(mainly outpatients) tested positive for COVID-19 and 32% of
these patients continued to manifest at least one symptom
on an average of 43 days after their discharge (9).
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Routine biochemical, hematological, and immunochemical
laboratory tests are important for the assessment of
the severity of this disease, determining the appropriate
treatment options, and pursuing the treatment response
(10). Nevertheless, no specific parameter for the post-COVID
period has been obtained so far and the number of relevant
studies conducted on this subject is insufficient.

This study aimed to analyze the demographic data of
patients with COVID-19 who were followed in the intensive
care unit (ICU) and whose vital signs and laboratory values
were recorded during the hospitalization stay so as to
determine their effect on the clinical symptoms that continue
after discharge, including respiratory failure and the degree of
functional status. In addition, contributions to the literature
studies on early discharge, mobilization, and rehabilitation
were assessed with reference to the continuing symptoms
and respiratory failure at home after discharge.

Material and Methods

Inour study, patients aged >18 years and whose diagnosis
was confirmed by reverse transcriptase-polymerase chain
reaction and who received inpatient treatment at the ICU
between March 2020-2021at the Eskisehir Osmangazi
University and the Eskisehir Yunus Emre State hospital were
examined with due approval from the ethics committee
(decision number: 04) of the Eskisehir Osmangazi University
(dated: 13/07/2021).

101 of these patients who were discharged with an
oxygen concentrator, whose data during the intensive care
process could be accessed, and who could be questioned
about their symptoms either directly or through relatives
after discharge from the hospital were includedin this study.

The data used in the study were obtained from the
hospital information system records and patient files. The
demographic data of patients, comorbidities, hospitalization
vital signs, APACHE 2 scores at the time of admission to
the ICU, hemogram, and biochemical parameters were
used in the determination of the length of hospital stay
and follow-up, and laboratory data such as the values of
C-reactive protein, ferritin, and d-dimer were also evaluated.
The values that showed the greatest deviation from the
physiological values at the time of admission to the ICU
were specifically recorded. Macrophage activation syndrome
criteria, as recommended by the Ministry of Health, used in
the ICUs and the treatments applied were also examined.
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Patients discharged from the hospitals were contacted
via phone to question about symptoms related to respiratory
failure and dyspnea after discharge, the use duration of oxygen
concentrator, headache persisting for 1 month and 3 months,
fatigue, weakness, breath shortness, loss of taste and smell,
chronic cough, whole-body muscle pain, forgetfulness,
distraction, sleep disorder symptoms, functional status scale
(score 1-7) and the functional status (11).

The functional status was graded as follows:

e Totally dependent

¢ Needs a high level of help

® Need a moderate level of help

e Need low-level of help

e Can perform their routine jobs with supervision
e Semi-independent

e Fully independent

Statistical Analysis

SPSS version 25.0 (IBM, Armonk, NY, USA) software was
applied to conduct all statistical analyses, and the statistical
significance threshold was set to p=0.05. The normality of
distributions in quantitative variable groups was analyzed
with the Shapiro-Wilk test, and the variants were assessed

Table 1. Comparison of patients according tothe stage of dyspnea at discharge
Dyspnea on discharge
No (n=12) Yes (n=89) p-value

Age 61.6+£16.4 67.9+12.6 0.227

Man 9 (75%) 52 (58.4%) 0.431
Gender

Woman 3(25%) 37 (41.6%)

o None 6 (50%) 13 (14.6%)

Comorbidity 0.011

There is 6 (50%) 76 (85.4%)
MAS None 10 (83.3%) 70 (78.7%) 1.000

There is 2(16.7%) 19 (21.3%)
Pulse 103.33+£18.01 95.73+17.21 0.111
Systolic BP 105+14.46 122.03£22.15 0.007
Diastolic BP 58.33£9.37 72.18+13.37 0.001
APACHE 2 18.75+9 18.03+6.72 0.812
Hospital lasting period 12.17+5.36 19.11+19.53 0.034
D-dimer 3033.33+£1049.98 4541.8+3856.18 0.089
Ferritin 961.17+£652.13 1047.18+604.57 0.570
Lymphocyte 678.33+£369 802.36+529.03 0.475
Leukocyte 1505049773.39 7648.99+4272.09 0.005
Thrombocyte 242666.67+70250.63 218988.76+140088.32 0.111
LDH 487.67+213.62 388.67+135.22 0.062
Pao, 69.17£14.49 55.74+10.91 0.002
Sao, 90.67+5.77 85.62+8.07 0.049
CRP 42.25+80.34 146.06+£71.22 0.093
MAS: Macrophage activation syndrome, BP: blood pressure, LDH: lactate dehydrogenase, CRP: C-reactive protein

Table 2. Logistic regression analysis of the patient data

B S.E. Wald df | p-value | Exp(B) 95% ClI for Exp(B)
Leukocyte -0.001 0 4.819 1 0.028 0.999 0.998 0.999
Pao, -0.214 0.091 5.553 1 0.018 0.807 0.676 0.965
Systolic BP 0.197 0.091 4.714 1 0.030 1.217 1.019 1.454

BP: Blood pressure, df: degree of freedom, CI: confidence interval
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with the Levene test. Quantitative data were defined as
the mean + standard deviation values irrespective of the
parametric/non-parametric status. Nonetheless, depending
on whether the parametric assumptions were met
(Student’s t-test or Mann-Whitney U test); validation was
made with comparison tests. Chi-square tests (continuity
correction or Fisher’s sharpness) were performed to match
the distributions of the nominal or ordinal variables between
the groups. Multiple regression analysis was performed for
the independent variables, and the statistical significance
threshold was set to p=0.1.

Results

The average age of the 101 (61 men, 40 women) study
patients evaluated was 67 years. Of these, 18 patients did
not have any comorbid disease, 83 had common comorbid
diseases of diabetes mellitus (n=33), hypertension (n=27),
coronary artery disease (n=18), chronic obstructive
pulmonary disease and asthma (n=13), congestive heart
failure, cancer, atrial fibrillation, component resolved
diagnosis, and circumventricular organs. The mean APACHE
2 score calculated for these patients during the intensive care
hospitalization was 18, and the mean hospitalization period
was 18 days. Respiratory support provided to the patients
during hospitalization was in the form of nasal cannula (n=4),
simple mask (n=3), mask with reservoir (n=13), high flow
nasal oxygen (n=45), non-invasive mechanical ventilation
(NIMV) (n=29) and intermittent mandatory ventilation (IMV)
(n=7).

All patients included in the study were discharged with
an oxygen concentrator support and assigned to two groups
based on the presence (n=89) or absence (n=12) of dyspnea
at the time of discharge. These two groups were analyzed
and compared individually based on age, gender, presence
of comorbid diseases, vital signs (such as pulse and blood
pressure), APACHE 2 score, laboratory parameters, and
the length of stay. In this comparison (shown in Table1),
although the mean age and the number of men were higher
in the dyspnea group, the differences were not statistically
significant.

The comorbidity rate in the dyspnea group was 85.4%
and14.6% of the patients did not have any comorbidities
(p=0.011). Moreover, the length of hospital stay
was19.11+£19.53 days in the dyspnea group and 12.17+5.36
days in the non-dyspnea group, indicating that this difference
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was statistically significant (p=0.034). On the other hand,
the levels of d-dimer, ferritin, and C-reactive protein were
higher in the dyspnea group, albeit the difference was not
statistically significant.

In the data supported by multivariate logistic regression
analysis in the independent variables (Table2), the low values
of Pa0, (65.74£10.91) and Sa0, (85.62+8.07) (p=0.002 and
p=0.049) and the high values of systolic and diastolic blood
pressure (122.03+22.15 and 72.18+13.37; p=0.007 and
p=0.001) in the dyspnea group were found to be significant.
In addition, dyspnea symptoms were present at the time of
discharge in 6 of the 7 patients who received IMV support,
in 26 of the 29 patients who received NIMV support, and in
42 of the 45 patients who received high-frequency oscillation
support. Meanwhile, 85 of the 101 patients did not need an
oxygen concentrator at the end of the 3 month and their
dyspnea symptoms decreased from 89% to 18%.

In the 15t and 3 months after discharge, the symptom
inquiries were made using the information obtained from the
patients who were in a good general condition and from the
relatives of the patients who were in a poor health state. The
most common symptoms in the 1st month were weakness,
fatigue (99%), shortness of breath (89%), headache (37%),
forgetfulness (35%), sleep disturbance (33%), cough
(24%), muscle pain (22%), and the loss of taste and smell
(8%). The frequency of symptoms decreased significantly
in the 3rd month, and the most common symptoms that
continued were fatigue (28%), forgetfulness (27%), and
breath shortness (18%). No such symptoms continued or
remained in 50 patients.

Another parameter questioned during the study was the
functional status scoring, and the patients were scored in
the range of 1-7. While the dependent group (n=75) was
scored between 1 and 4 on the functional status scale, the
independent group was scored between 5 and 7 (n=28).
Although there was no significant difference in age, gender,
laboratory parameters, the length of stay, and treatment
received between the dependent and independent groups
(based on the functional status scale at the 1st month), the
significance of male gender and comorbidity was higher in
the dependent group. Although the APACHE 2 score was
19.03+6.75 in the functionally dependent group, it was
15.5+£7.1 in the independent group. The high APACHE 2
score (p=0.038) detected in the addicted group was found
to be statistically significant. In addition, the functional status
of oxygen support administered during the ICU admission
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was found to be significantly higher in the dependent group
(p=0.019). All patients who received the IMV support and
24 of the 29 patients who received the NIMV support at the
time of discharge were found to be dependent. In conclusion,
according to the functional status scale of 101 patients,
75 of them were dependent and 26 were independent in
the 1st month and 20 patients became dependent and 81
patients became independent by the end of the 3rd month.
Furthermore, 62 patients in the independent group returned
to their fully independent working life mode (Table 3).

Discussion

According to the Centers for Disease Control and
Prevention (CDC) data, the incidence of symptoms during

the post-COVID period was 5-80%. According to this study,
the risk factors were found to be age >50 years, presence
of hypertension, female gender, asthma, and obesity
(12). In our study, the average age of the patient was 67
years, which was consistent with these data. Moreover,
comorbidity and the length of hospital stay were found to
be significant in terms of the incidence of dyspnea at the
time of discharge in patients followed up at the ICU with
the diagnosis of COVID-19. Diagnoses of diabetes mellitus
and hypertension were found to be the most common
ones among the comorbid diseases. Low PaO, and SaO,
values and the hypertensive course of the patients were
also determined as risk factors for the continuation of
dyspnea. The length of the dyspnea period in hypertensive
patients is believed to be related to the renin—angiotensin

Table 3. Comparison of dependent and independent patients
Dependant Independent value
(n=75) FDS=1-4 (n=26) FDS=5-7 P
Age 67.4£12.9 66.7£14.2 0.867
Man 44 (58.7%) 17 (65.4%)
Gender 0.711
Woman 31(41.3%) 9 (34.6%)
o None 13(17.3%) 6(23.1%)
Comorbidity - 0.565
There is 62 (82.7%) 20 (76.9%)
None 60 (80%) 20(76.9%)
MAS - 0.958
Thereis 15 (20%) 6(23.1%)
CRP 148.19+75.71 124.31+61.42 0.161
D-dimer 4402.67+3665.05 4246.92+3921.14 0.532
Ferritin 1002.61+£623.41 1136.04+559.2 0.296
Lymphocyte 717.61394.49 989.62+730.6 0.085
Leukocyte 8351.7315977.09 9037.69+4829.92 0.253
Pao, 55.65+10.7 62.19+14.69 0.094
Sao, 85.51+8.04 88.27+7.61 0.139
Systolic BP 120.65+23.35 118.15+£17.97 0.805
Diastolic BP 69.75+14.11 72.81+12.37 0.207
APACHE 2 19.0316.75 15.547.1 0.038
Hospital period 18.97+20.72 16.3149.98 0.354
Nasal O, 1(1.3%) 3(11.5%)
Mask 3(4%) 0(0%)
Oxygen support - -
Mask with reservoir 9 (12%) 4(15.4%) 0,019
High flow O, 31(41.3%) 14 (53.8%) )
NIMV 24 (32%) 5(19.2%)
IMV 7(9.3%) 0 (0%)
MAS: Macrophage activation syndrome, BP: blood pressure, CRP: C-reactive protein, NIMV: non-invasive mechanical ventilation, IMV: intermittent mandatory ventilation
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system. Kreutz et al. (13) indicated the relationship between
immune and inflammatory dysregulation and hypertension
in patients diagnosed with COVID-19 in their study. Detailed
information about lung damage and pathophysiology caused
by angiotensin-converting enzyme 2 down regulation and
the proinflammatory and profibrotic effects of the renin-
angiotensin system on angiotensin type-1 receptors have
also been discussed (13). In our study, both the presence of
hypertension as comorbidity and the hypertensive follow-up
of the patients were found to be risk factors indicative of
possible lung damage and the continuation of dyspnea
symptoms. Despite this, 85 of the 101 patients did not
require an oxygen concentrator at the end of the 3rd month
and the dyspnea symptom reduced from 89 to 18% by the
end of the 3 month.

The most common symptoms noted in the 15t month
of the prolonged COVID-19 period were weakness, fatigue,
and shortness of breath, although these symptoms were
completely resolved in 50% of the patients and at least
1 symptom continued in 50% of the patients by the end
of the 3 month. The most common ongoing symptoms
were determined to be fatigue and forgetfulness. In a study
conducted in Italy, 83% of the 143 patients hospitalized due
to COVID-19 continued to show at least 1Tsymptom even
after 60 days of discharge on an average (14). Our results
were found to be consistent with these past data. In fact,
similar results were reported in the study conducted by Mark
et al. (15) who examined different age groups of patients with
COVID-19, the duration of symptoms, the time to return to a
healthy life after discharge, and the relevant risk factors. The
presence of post-COVID-19 symptoms was not found to be
associated with any laboratory data in CDC data. In addition,
there are insufficient studies and data in the literature on this
subject. Based on our findings and as per the literature, there
are no laboratory parameters yet established to determine
the post-COVID symptoms.

Although the usability of the functional status scale
has been demonstrated in patients with prolonged COVID
symptoms by Felipe et al. (16), it is imperative that the scales
used in the ICUs should be able to be easily integrated into
clinical follow-up without the need for physical function and
additional equipment (11).Therefore, we used a similar scale,
as demonstrated in a Brazilian study, to evaluate patients
for their functional status. The patients were compared
as either dependent or independent. Our results showed
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that 75 out of 101 patients were still dependent in the
1st month, whereas 81 gained independence by the 3
month and 62 returned to their work post-COVID. The high
APACHE 2 score between the two groups was indicative of
statistical significance in the dependent group. The APACHE
2 scoring system provides an assessment by taking into
consideration several physiological variables of the body
systems, the patient’s age, and the chronic health status.
An APACHE 2 score >15 signifies that the disease is severe
(17). In our study, the APACHE 2 score in the addicted group
was found to be 19.03+6.75, which is consistent with past
reports. Hence, the oxygen requirement and the mechanical
ventilation support provided during the ICU hospitalization
were found to be significantly higher in the dependent group
relative to that in the independent group. Immobilization,
physical reconditioning, and the loss of strength were
common in patients receiving MV due to the diagnosis of
acute respiratory failure. Long-term mechanical ventilation
application can reduce the muscle strength in patients
hospitalized in the ICU (18).

Conclusion

The study findings indicated that the most important
risk factors for dyspnea during the prolonged COVID-19
period were comorbidity and hypertension. No determinant
laboratory parameters were recorded during this period. An
inverse correlation was noted between the improvement of
prolonged COVID-19 symptoms and the functional status
after discharge and between the severity of the disease
during the intensive care hospitalization and the oxygen
support provided.

Considering the risk factors, comorbidities, and the
hospitalization process of the patients, the transition to
normal life after discharge can be accelerated with early
discharge and more effective rehabilitation in accordance
with their functional status. This approach can prevent labor
loss and reduce the healthcare expenditure.
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Strain of Care for Delirium Index: Validity and
Reliability

Deliryum Bakim Zorlugu Olgegi: Gegerlik ve Givenirlik
Calismasi

ABSTRACT Objective: Care burden threatens the physical, psychological, emotional, and functional
health of caregivers. Caring for patients with delirium leads to stress, increased emotional load and
workload in nurses. The strain of care for delirium index (SCDI) was developed to measure the
subjective burden of nurse’s experience in the care of patients with delirium. The aim of this study
is to examine the Turkish validity and reliability of the “The SCDI".

Material and Methods: This study was conducted in a methodological and cross-sectional type. The
sample consisted of 102 nurses working in the intensive care unit for at least 6 months.

Results: The goodness-fit indices obtained in the confirmatory factor analysis were at an acceptable
level. In the explanatory factor analysis of the scale, factor loads were found to be between 0.343
and 0.865. Item-to- total correlation coefficients ranged from 0.298 to 0.627 and above 0.20 for
each item.

Conclusion: Reliability refers to consistency between independent measurements of the same
thing. In this study, Cronbach's alpha coefficient and item-total correlations were used to measure
reliability. In this study, the Cronbach’s alpha coefficient was 0.89. Therefore, SCDI has been
accepted as a highly reliable measurement tool. In the reliability analysis of the original index, the
Cronbach's alpha coefficient was found to be 0.88. The Turkish version of the SCDI is a valid and
reliable scale to evaluate the care difficulty of nurses caring for patients with delirium.

Keywords: Care burden, critical care, delirium, nursing, reliability and validity

0Z Amag: Bakim yiikui, bakim verenlerin fiziksel, psikolojik, duygusal ve fonksiyonel sagligini tehdit
eder. Deliryumlu hastalara bakim vermek hemsirelerde strese, duygusal yukin ve is ylkinin
artmasina neden olur. Deliryum bakim zorlugu 6lcegi, deliryumlu hastalarin bakiminda hemsire
deneyiminin 6znel yikina 6lgmek icin gelistirilmistir. Bu calismanin amaci “Deliryum Bakim Zorlugu
Olgegi (SCDI)"nin Tiirkge gecerligini ve glivenirligini incelemektir.

Gereg ve Yontem: Bu calisma metodolojik ve kesitsel tipte yapilmisti. Orneklemi yogun bakim
(initesinde en az 6 aydir calisan 102 hemsire olusturmustur.

Bulgular: Dogrulayici faktor analizinde elde edilen iyilik uyum indeksleri kabul edilebilir dizeydedir.
C)Igegin aciklayici faktoér analizinde faktor yukleri 0,343-0,865 arasinda bulunmustur. Madde
toplam puan korelasyon katsayilari 0,298-0,627 arasinda ve her bir madde igin 0,20'nin Ustlinde
bulunmustur.

Sonug: Guvenilirlik, ayni seyin bagimsiz élgimleri arasindaki tutarliigi ifade etmektedir. Bu calismada
glvenirligi 6lcmek igin Cronbach’s alpha katsayisi ve madde-toplam korelasyonlari kullaniimistir.
Calismanin Cronbach'’s alpha katsayisi 0.89'dur. Bu nedenle SCDI oldukga glivenilir bir 6lgme araci
olarak kabul edilmistir. Orijinal indeksin glvenirlik analizinde Cronbach alfa katsayisi 0,88 olarak
bulunmustur. SCDI'nin Tirkge versiyonu deliryumlu hastaya bakim veren hemsirelerin bakim
zorlugunu degerlendirmede gegerli ve glvenilir bir 6lcektir.

Anahtar Kelimeler: Bakim yukd, yogun bakim, deliryum, hemsirelik, glvenilirlik ve gecerlik

90€0


https://orcid.org/0000-0001-9779-8597
https://orcid.org/0000-0002-0681-5863

Ulus and Durmaz Edeer. The Strain of Care for Delirium Index: Validity and Reliability Study 297

Introduction

Delirium is an acute brain syndrome in which mental
functions are generally reversible, with a sudden, fluctuating
course in consciousness, perception, thought, sleep-wake
cycle, which disrupts brain functions due to an organic
cause, and the brain is widely affected in a short time (1,2).

In a meta-analysis and systematic reviews conducted in
different patient groups, it was stated that the incidence of
delirium increased by up to 52% (3-5). In the literature, it is
stated that delirium causes prolonged mechanical ventilation,
intensive care unit (ICU), and hospital stay, increased
mortality, and long-term cognitive impairment (6,7). Patients
may experience disturbing symptoms of psychosis, such as
delusions, hallucinations, and altered mood. Patients with
delirium tend to exhibit cognitive and behavioral fluctuations.
Caregivers to patients with delirium have great difficulty
managing these conditions (8). Studies have shown that
delirium causes care difficulties for nurses (9,10).

Caring for patients with delirium leads to stress and
increased emotional load and workload in nurses (11).
Care burden defines as a multidimensional response to
the negative evaluation and perceived stress resulting from
the care of the patient. Care burden threatens the physical,
psychological, emotional, and functional health of caregivers
(12,13). In the literature, there are two studies evaluating
the care difficulties of nurses who care for patients with
delirium (10,14). The strain of care for delirium index (SCDI)
was developed to measure the subjective burden of nurses’
experience in the care of patients with delirium.

This study aimed to investigate the Turkish validity
and reliability of the “The SCDI" developed to measure
the subjective burden of nurses’ experience in the care of
patients with delirium.

Materials and Methods
This study is a methodological and cross-sectional.

Study Sample

We used the matched sampling method in sample
selection. It is recommended that the sample size be 5-10
times the number of items in the scale (15-17). Therefore,
the sample size was planned to at least 100 intensive care
nurses. The data were collected from the nurses who worked
in the ICU of the training and research hospital for at least 6
months between March and May 2022 using a questionnaire
collection method. A sample of 102 nurses who agreed to
participate in the study.

Data Collection Tools

We collected data with the "introductory information
form” and “SCDI".

a. Introductory Information Form: This form includes the
descriptive characteristics of nurses, such as gender, age,
and working years. This form, developed by the researchers
in line with the literature, consists of 8 questions.

b. SCDI: This scale was developed by Milisen et al.(18)
The aim of this scale was to determine the difficulties
experienced by nurses when providing care to patients with
delirium. The scale comprises 20 items and is a four-point
Likert scale. The scale consists of 4 sub-dimensions as
“hypoalert behavior, fluctuating course and psycho-neurotic
behavior, and hyperactive/hyperallert behavior”. The total
score ranged from 20 to 80, with higher scores indicating
greater difficulty in coping with delirium. The four-factor
index explains 61.51% of the total variance and the internal
consistency Cronbach’s alpha reliability coefficient is 0.88
(18).

Data Collection

We applied an introductory information form and an
adapted scale to the nurses participating in the study.
We applied the scale again after 6 weeks to evaluate its
invariance. It took 1 min to answer the scale.

Statistical Analysis

Data Statistical Package for Social Sciences version 22.0
(SPSS, Inc. Chicago, IL, USA) and AMOS version 21. The
content validity of the scale was examined with the Polit and
Beck Content Validity Index by obtaining expert opinions.
(19) Construct validity of the scale; analyzed by exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA)
(16,20). In the reliability of the scale, item-total correlations
were determined, and the internal consistency of the scale
and its subdimensions was examined with the Cronbach’s
alpha reliability coefficient (16,21,22).

Test-retest measurement results showed a normal
distribution; the difference between the mean scores obtained
from the two measurement results, invariance vs. time, was
examined with the “t-test independent groups”. The Hotelling
T2 test was used to evaluate whether the participants’
responses to the scale items were equal (Figure 1).

Ethical Approval

Ethics committee approval was obtained from the lzmir
Katip Celebi University non-interventional clinical research
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ethics committee (decision number: 0399 and decision
date: 21.09.2021), and written institutional permission
was obtained from Atatlrk Training and Research Hospital.
Nurses working in the ICU were informed about the purpose
and methods of the study, and verbal and written informed
consent was obtained from each participant.

Results

Characteristics of the Participants

The mean age of nurses was found to be 26.69+4.48 years;
moreover, 78.4% were female, and 70.6% had undergraduate
education. The nurses participating in the research had been
working as nurses for a minimum of 6 months and a maximum of
22 years and have been working in the ICU for at least 6 months
and a maximum of 16 years (Table 1). Of the participants, 75.5%
stated that they received education on delirium.

Validity analysis

1.Examination of Content-Language Validity

Language Validity

First, two native speakers translated the scale from
English to Turkish to ensure the language validity of the
“SCDI". Second, two experts who were fluent in both
the Turkish and English languages and cultures and did not
see the English version of the original scale translated the
scale from Turkish to English. Third, the English-Turkish and
Turkish-English translations were checked, and they were
found to be similar. Thus, a Turkish version of the scale was
created.

Content Validity

To analyze the content validity, eight specialists, namely,
physicians, nurses, and faculty members in the field of
cardiovascular surgery and psychiatry, were asked to provide
their opinions on the applicability and comprehensibility of the
scale items translated into Turkish. The experts evaluated each
item on a scale for content validity by scoring between 1 and
4 (1: The item is not suitable, 2: The item should be seriously
reviewed, 3: The item should be reviewed, 4: Appropriate).

Scores were given by the experts to the items of the
"SCDI" were analyzed using the Polit and Beck Content
Validity Index. The content validity index was calculated
for both the items and scales. The Content Validity
Index of the scale: 1 and Item Content Validity Index: 1.
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It was determined that there was consensus among the
experts. The researchers made necessary corrections to the
scale items according to the experts’ suggestions. The scale
was then evaluated statistically without removing the items.

A. VALIDITY
ANALYSES

VALIDITY;
Expert opinion
Polit and Beck content

validity index
—

2. STRUCTURAL
VALIDITY;

EFA and CFA

1. INTERNAL
CONSISTENCE;

Cronbach's Alpha
reliability coefficient

Item-total correlations

SCALE
ANALYSES

2. INVISIBLE;
t test in dependent
groups

B. RELIABILITY
ANALYSES

—

3. RESPONSE BIAS;
Hotelling T2 Test

Figure 1. Scale analysis of validity and reliability

Table 1. The descriptive characteristics of intensive care nurses
(n=102)
X £SD Range
Gender N (102) %
Woman 80 78.4
Male 22 21.6
Educational Status
High school 14 13.7
Associate degree 9 8.8
License 72 70.6
Graduate 7 6.9
ICU
Cardiovascular surgery 26 25.5
iA;]nterls(:rl\(e:Llea and reanimation 33 324
Neurosurgery ICU 10 9.8
General surgery ICU 12 11.8
Neurology ICU 5 49
Internal medicine ICU 10 9.8
Coronary ICU 6 5.9
Age 26.69+4.48° | 22-43
Professional working year 3.86+4.04° 6 months-22 years
Years working in an ICU 2.9843.40° 6 months-16 years
3Values given are mean + SD, ICU: intensive care unit, SD: standard deviation
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Pilot Application

After determining the language and content validity of
the scale, a pilot application was conducted. This study
was conducted with 20 intensive care nurses, who had the
characteristics of the sample and 10% of the sample number
(23). Data from the pilot application were excluded from the
analysis of this study. In line with the suggestions, the root of
the question was changed from “...how is it for you to take
care of patients?” to “...how do you deal with patients?”
Additionally, the 12" question was edited as “How do you
deal with patients who go back and forth between conscious
and unconscious periods?” After these revisions, the final
scale version was applied to the sample group.

2. Construct Validity

EFA and CFA were performed to assess the construct
validity of the scale.

EFA: EFA was conducted to determine the construct
validity of the “SCDI" and to determine the factor structure.
Therefore, the direct oblivion method, which is an oblique

rotation method, was used because there was a relationship
between the principal components and factors (24). Sample
adequacy was evaluated with Kaiser-Meyer-Olkin (KMO)
value in EFA. The KMO value was 0.831, Bartlett's Test y?
(190) =943.577 and p<0.05 (significant). The SCDI, which
consists of 20 items and a structure with 4 sub-dimensions
(factors), explained 59.84% of the total variance.

The factor loads of the scale items were between 0.343
and 0.865 (Table 2).

CFA: CFA was performed for the construct validity of the
scale. CFA, the results of the fit statistics, and the modification
index were examined without making any limitations on the
model or adding new connections (Figure 2).

[(x*(degree of freedom (df):164, n=102) =313.223,
p=0.000, Root Mean Square Error of Approximation
(RMSEA)=0.095, Goodness of Fit Index (GFI)=0.775,
Adjusted Goodness of Fit Index (AGFI)=0.711, Comparative
Fit Index (CFI)=0.820, ¥*/df=1.91] of the scale were obtained.
p=0.000 was found (Table 3).

Table 2. Factor loads of scale items

Scale items Factor loadings
1. How should you manage patients who are withdrawn or who are unusually quiet? 0.606
2. How do you deal with apathetic, disinterested, or unmotivated patients? 0.750
3. How should you manage patients with reduced motor activity? 0.636
4. How do you manage patients who lack knowledge or understanding of their disease/condition? 0.343
5. How should you deal with patients who have difficulty concentrating and are easily distracted? 0.589
6. How do you manage patients who speak slowly or hesitantly? 0.622
7. How should you deal with patients who make little eye contact? 0.573
8. How do you deal with patients who call someone they know by a different name? 0.865
9. How do you deal with patients who are talking to people who are not actually present? 0.860
10. How do you manage patients who engage in repetitive behaviors? 0.679
11. How should you deal with patients with inconsistent speech? 0.640
12. How do you deal with patients who go back and forth between the conscious and unconscious periods? 0.430
13. How should you deal with patients whose sleep/wake cycles are disrupted? 0.597
14. How do you deal with restless or agitated patients? -0.633
15. How do you deal with patients making noise or shouting? -0.788
16. How do you manage patients who are irritable? -0.805
17. How should you manage patients with increased motor activity? 0.504
18. How do you deal with uncooperative or difficult-to-manage patients? -0.631
19. How do you deal with patients trying to get out of bed inappropriately? -0.842
20. How do you deal with patients pulling tubes, dressings, and catheters, etc.? -0.801

Turk J Intensive Care 2024,22:296-304
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Figure 2. CFA of the delirium difficulty-to-care scale

CFA: Confirmatory factor analysis

difficulty-to-care scale

Table 3. Examination of CFA compliance with the delirium

e g E
DFA model fit indices xpected SCDI
values
Minimum fit function chi-square (x?)
x2/dF <5 1.91
Degree of freedom (df)
Root Mean Square Error of Approximation
(RMSEA) <0.08 0.095
Root Mean Square Residual (RMR) <0.08 0.045
Comparative Fit Index (CFI) >0.90 0.82
Goodness of Fit Index (GFI) >0.90 0.775
Adjusted Goodness of Fit Index (AGFI) >0.90 0.711

Detrended Fluctuation Analysis

CFA: Confirmatory factor analysis, SCDI: strain of care for delirium index, DFA:
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3. Reliability
1. Internal consistency

Cronbach'’s alpha coefficient

SCDI (Cronbach’s alpha coefficient) was found to be
a=0.892. Cronbach’s alpha coefficients for hypoactive,
hypoalert, fluctuating course, and psycho-neurotic and
hyperactive/hyperalert behavior subdimensions 0.675,
0.711, 0.828, and 0.863 were found, respectively (Table 4).

The mean SCDI score was 55.50+7.94 and the scale
sub-dimension mean score was 7.36+1.58, 9.77+1.91,
13.92+2.73, and 24.45+4.03, respectively (Table 4).

Item-to-total score analysis

The item-to-total score correlation values of SCDI were
between 0.298 and 0.627 and above 0.20 for each item. The
item-total score correlation coefficients of the subdimensions
were between 0.353 and 0.788.

2. Invariance analysis

Test-retest reliability coefficient (Test-retest reliability
coefficient): SCDI was administered to 102 nurses working in
the ICU twice, with an interval of 6 weeks. It was determined
that there was no statistically significant difference between
the two measurement results. (p=0.526) (p>0.05) (Table 5).

The test-retest total score average correlation coefficient
of the scale was 0.985, and the subscale-total score
correlation coefficients were 0.972, 0.968, 0.973, and
0.973, respectively, and were significant (p=0.000). In the
first and second applications, a positive, very strong, and
significant relationship was found between the scale and
the subdimension total scores (Table 5).

3. Response Bias

Scale Response bias; The Hotelling T2 test was used to
evaluate whether the participants responded to the scale
items in line with the researcher’s expectations. Hotelling T2
=234.579 p=0.000, the scale did not have a response bias.

Discussion

Linguistic validity: First, two native speakers of Turkish
translated the SCDI from English into Turkish to test the
linguistic validity of the SCDI. Second, English by two
experts, who were fluent in both Turkish and English
languages and cultures but did not see the English version
of the original scale, translated it back to English to test
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subdimensions

Table 4. Cronbach's alpha reliability coefficient and subdimension analysis results of the delirium difficulty of care scale and its

SCDI and its subdimensions X £SD SE median min. max. r a

1. Subdimension: Hypoactive behavior 7.36%1.58 0.15 7.00 3 11 2.511 0.675
2. Sub-dimension: hypoalert behavior 9.77+1.91 0.18 10.00 4 14 3.662 0.711
3. Subdimension: fluctuating courseand | 5 g, 73 0.27 14.00 7 20 7.499 0.828
psycho -neurotic behavior

4. Subdimension: hyperactive/hyperalert | ) 1o\ o3 0.39 24.00 9 32 16290 | 0.863
behavior

SCDI total 55.50+7.94 0.78 56.00 35 75 63.064 0.892

SCDI: Strain of care for delirium index, SD: standard deviation

Table 5. Test-retest mean scores of SCDI and its subdimensions

Average score Analysis Results

. . Test (n=102) Retest (n=102) b .
Scale and subdimensions X+5D X+SD t p r p
SCDI 55.50+7.942 55.59+8.06° -0.636 0.526 0.985 0.000
1. Subdimension: Hypoactive behavior 7.36%1.58 7.34+1.58 0.533 0.595 0.972 0.000
2. Sub-dimension: hypoalert behavior 9.77+1.91 9.73+1.90 0.815 0.417 0.968 0.000
3. Subdimension: fluctuating course and 13.9242.73 13.91£2.70 0.155 0.877 0.973 0.000
psycho -neurotic behavior
4. Subdimension: hyperactive/hyperalert 24.45£4.03 24.6044.13 -1,665 0.990 0.973 0.000
behavior
Total 55.50+7.94 55.5918.06 -0.636 0.526 0.985 0.000

2Values are expressed as mean + SD, ®p >0.05, <p <0.001, SD: standard deviation, SCDI: strain of care for delirium index

whether the Turkish version met the same meaning. In
the third stage, the English-Turkish and Turkish-English
translations were checked and found to be similar, and the
Turkish form of the scale was created. Health professionals
familiar with the terminology of the translated scale and who
have experience in interviewing and data collection should
be involved in the translation process. Translators should
also consider the cultural, psychological, and grammatical
differences between languages. In the initial and back
translation, the emphasis should be on conceptual and
cultural equivalence rather than linguistic equivalence (25).
The back translation was compared with the original SCDI
by the authors of this article, and no changes were made to
the Turkish version as it was found to be compatible with the
original scale. The language validity criterion of the scale is in
line with the literature.

Content validity: Content validity is the extent to
which the scale items of the construct to be measured
represent the construct to be measured (26,27). For this,
the applicability and comprehensibility of the scale items

translated into Turkish depend on expert evaluations, and
choosing the right number of experts is very important (28).
It is recommended to obtain expert opinion on content
validity from at least three and at most 10 experts (19).
So, expert opinion was obtained from 8 specialist who are
experts in delirium and intensive care. The experts’ scores
for the items of the SCDI were analyzed using the Polit and
Beck Content Validity Index. For content validity, the Scale
Content Validity Index: One and the Item Content Validity
Index: 1. If an expert opinion is obtained from 6-10 people,
it is recommended that the item and scale content validity
index be 0.80 and above. It was determined that there was
consensus among the experts (23). The researchers made
necessary corrections to the scale items according to the
suggestions of the experts. The pilot study was conducted
with 20 intensive care nurses, who had the characteristics of
the sample and 10% of the sample number (23). In the pilot
study, participants were asked to read the question aloud
and give a brief explanation about the meaning of each item.
If an item is not easily understood, the respondent's opinion

Turk J Intensive Care 2024,22:296-304
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should be sought regarding how the question could be
expressed in another way. In this way, it should be ensured
that the substance is understood in the same way by every
individual (25). According to the suggestions of the pilot
study participants, we changed the roots of the questions
and edited the 12th question.

Construct validity: EFA and CFA

In EFA, the researcher attempts to reveal the structure
between variables, while CFA is suitable for situations where
there are hypotheses about the structure in question based
on pre-established or previous research and researchers
are interested in testing them. The Bartlett test is used
to determine whether the correlation coefficients are
significant in EFA (29). The KMO was found to be 0.831,
which indicates that the sample size was “perfect” for factor
analysis. Also, Bartlett's Test ¥(df:190) =943.577 and p<0.05
(significant), indicating that the correlation between items
was large enough for EFA (17).

In the validity analysis of the scale, the total correlation
coefficient was 0.88%. The factor loads of the scale
items ranged from 0.343 to 0.865. It is recommended that
the factor loads of the items be at least 0.32 (20). Factor
loadings explaining the relationship between the factors
show that the items are frequently highly correlated (Table
2). It was used to determine the degree of conformity of the
subdimensions determined using EFA to the subdimensions
created with the help of the hypothesis. It also determines
the extent to which the scale items are represented by
the determined factors Aytac and Ongen. (30). [(y(df:164,
n=102) =313.223, p=0.000, RMSEA=0.095, GFI=0.775,
AGFI=0.711, CFI=0.820, »¥df:1.91] of the scale were
obtained (Table 4). p=0.000 was found.

To achieve harmony between the matrices, the p value
should be meaningless. The sample size greatly affects
the p-value of the y? statistic and, therefore, results in the
rejection of the model unless there are countless samples
(31-33). In other words, the y? value is generally significant in
practice. Therefore, the value obtained by dividing x? by the
df can be considered (31). If y?/df is 5 or less, it indicates that
the model has an acceptable goodness of fit (31,32). Our y?/
df value was 1.91 and has a good goodness of fit.

The RMSEA is the square root of the approximate
means. It takes values between 0 and 1. If the RMSEA value
is less than 0.05, it indicates a perfect fit; conversely, a value
less than 0.08 indicates an acceptable fit. If the values are
between 0.08 and 0.10, they show moderate agreement,
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while values below 0.10 are not considered acceptable
(31,32,34,35). RMSEA=0.095 and shows moderate
agreement. As the Root Mean Square Residual (RMR) value
approaches zero, the tested model shows better goodness
of fit (31,32,34).

RMR=0.045, the model shows better goodness of fit.
CFl gives the difference of the model established from the
absence model (null), assuming that there is no relationship
between the variables. This is a model that predicts that
there is no relationship between the variables. The value
of varies between 0 and 1. As the value approaches 1, it
is concluded that the degree of goodness of fit increases,
and simultaneously, the model with high value CFI exhibits
a strong fit (31-34). CFI=0.82, goodness of fit was not as
good as expected.

GFl is a goodness-of-fit index that indicates the extent
to which the covariance matrix in the sample is measured
by the model. The larger the sample size, the higher the GFI
value. Although its general value is between 0 and 1, a GFl
exceeding 0.90 is considered a good model indicator (32,36).
GFI1=0.775, goodness of fit was not as good as expected.

The AGFI is the adjusted goodness-of-fit index. This
index compensates for the deficiency in the GFI test in high
sample volumes. Its value ranges from 0 to 1 and must be
above 0.90 (31,32,34,36). AGFI=0.711, and the goodness of
fit was not as good as expected.

According to the Detrended Fluctuation Analysis result,
y?/df was found to have a good and moderate goodness of
fit according to the RMSEA and RMR values. However, the
goodness of fit of the CFI, GFI, and AGFI values was not as
good as expected.

Reliability: Reliability refers to the consistency between
independent measurements of the same thing. In this studly,
Cronbach’s alpha coefficient and item-total correlations were
used to measure reliability (23). In this study, the Cronbach’s
alpha coefficient was 0.89. Therefore, SCDI has been
accepted as a highly reliable measurement tool (21, 22). In
the reliability analysis of the original index, Cronbach’s alpha
coefficient was found to be 0.88 (18).

Test-retest reliability is the power of a measurement tool
to provide consistent results from application to application
and to show invariance over time (37). Test-retest reliability
is usually estimated by calculating the (38).

The test-retest total score average correlation coefficient
of the scale was 0.985, and the subscale-total-score
correlation coefficients were 0.972, 0.968, 0.973, and
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0.973, respectively, and were significant (p=0.000) (Table 5).
A very strong correlation between the two measurement
values indicates greater temporal stability or test-retest
reliability (38). The first and second application scale total
and sub-dimension total point between a positive direction,
very strong and significant a relationship to be this shows
that the scale has an invariance feature against time and is
consistent.

The reliability and validity studies of the scale were
conducted only with intensive care nurses.

Conclusions

The SCDI is a valid and reliable tool for examining the
burden of care in intensive care nurses caring for patients
with delirium. In line with the data obtained from this scale,
it is thought that it will help develop research directions to
reduce or prevent the difficulty of nurses providing care to
patients with delirium. The effectiveness of the interventions
planned to reduce the burden of nurses in the care of these
patients can be evaluated using this scale. The quality of
patient care is expected to increase when the care burden
of the nurses caring for patients with delirium is reduced.
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