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Abstract

Autism Spectrum Disorder (ASD) is a neurodevelopmental di-
sorder in which symptoms such as difficulty in social interaction,
communication problems, limited interests, and limited behavioral
patterns are observed. The prevalence of ASD has been increa-
sing over the years, but its etiology has not been fully elucida-
ted. Gastrointestinal (Gl) symptoms are a common comorbidity in
children with ASD, but the underlying mechanisms are unknown.
Many studies have shown alterations in the composition of the gut
microbiota and their metabolic products in patients with ASD. The
gut microbiota influences brain development and behaviors th-
rough the neuroendocrine, neuroimmune, and autonomic nervous
systems. In addition, abnormal gut microbiota is associated with
several diseases, such as obesity, diabetes, autoimmune diseases,
neurodegenerative diseases, and psychiatric diseases (ASD, dep-
ression, anxiety disorder, etc.). In this review, we aim to provide in-
formation about the bidirectional interactions between the central
nervous system and the gastrointestinal tract (the gut-brain axis),
the possible roles of the gut-brain axis and gut microbiota in the
etiology of autism spectrum disorder, and current hypotheses.

Keywords: Autism spectrum disorder, Gut Microbiota, Gut-Brain
axis

Introduction

Autism Spectrum Disorder (ASD) is a childhood neurodevelopmental
disorder characterized by social and communicative deficits, repetitive
and stereotyped behaviors, and limited interests [1]. The prevalence of
this disorder which is gradually increasing today, was determined as
2.76% (1/36) according to 2020 data [2]. In the same study, it was also
reported that ASD is 3.8 times more common in boys than in girls [2].

You may cite this article as: Yitik Tonkaz G, Onal BS, Cakir E. The relationship between autism spectrum disorder, gut-brain axis, and gut

microbiota. Cerasus J Med. 2024;1(1):1-11.
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Autism spectrum disorder,gut-brain axis, and gut microbiota

The etiology of autism, characterized by a wide spect-
rum of clinical symptoms, is not yet fully known.

Studies have shown that children with ASD are frequ-
ently accompanied by gastrointestinal symptoms such
as food intolerance, chronic constipation, nausea, vo-
miting, chronic diarrhea, gastroesophageal reflux, blo-
ating, and indigestion, with rates ranging from 46% to
84 % [3]. It has also been reported that these symptoms
may be related to the degree of deficits in social rela-
tionships, the severity of stereotypic behaviors, hype-
ractivity, and aggression in children with ASD [4]. The
detection of these comorbid conditions and the deter-
mination of the relationship between certain neuropsy-
chiatric disorders and the gastrointestinal system have
brought attention to the investigation of the ‘Gut-Brain
Axis’ in the etiology of autism.

The ‘Gut-Brain axis’ is a dynamic and bidirectional
structure that includes many tissues and organs such
as the brain, secretory glands, intestine, immune cel-
Is, and intestinal bacterial flora. It is suggested that the
exchange of signals and information along this axis af-
fects the chemical structure and behavior [5]. The va-
gal nerve, including sympathetic and parasympathetic
branches of the autonomic nervous system; the bacte-
rial cell wall, which activates the immune system and
neuroendocrine pathways; tryptophan and short-chain
fatty acids, metabolites of intestinal bacteria; neurot-
ransmitters and neuropeptides are important communi-
cation tools of this axis [5].

In this review, we aim to provide information about the
possible roles of the gut-brain axis and gut microbiota
in the etiology of autism spectrum disorder and current
hypotheses.

1. Gut Microbiota

The intestinal bacterial flora (gut microbiota), which
contains millions of species and about 10'* microor-
ganisms, was defined as microbiota in 2007 by the
Human Microbiome Project (HMP) [6]. The number
of these microorganisms colonizing various parts of
the body, such as the skin, genitals, and intestines, is
known to be about ten times greater than the number
of cells in the human body. Firmicutes and Bacteriode-
tes bacterial families are predominant in this microbi-
al structure, which shows different distributions in the
gastrointestinal tract due to physiological and chemical

properties. In addition to bacteria, this microbial diver-
sity also includes eukaryotes, viruses, bacteriophages,
and different families of fungi [6].

The gut microbiota, which begins to develop within a
very short time after birth, is thought to affect human
health directly or indirectly [7]. Studies have shown
that the gut microbiota act as a barrier that prevents
the proliferation of pathogenic organisms, contributes
to the digestion of food, and degradation of toxic and
waste substances, and plays an important role in the
regulation of lipid and glucose metabolism, activati-
on of the immune system and gene expression. Along
with these functions, metabolites produced by the gut
microbiota and released into the peripheral circulation
have been reported to contribute to the development
and function of the central nervous system [§].

The number and content of the gut microbiota, a sy-
mbiotic life with the human host, is affected by many
factors such as age, genetics, dietary habits, geographi-
cal region, mode of birth, gestation period, antibiotic,
pre-biotic or probiotic use [9]. The alteration or disrup-
tion of this system, which is normally in equilibrium,
for any reason is defined as dysbiosis. This condition,
which is closely related to immune dysregulation, is
thought to lead to serious metabolic and inflammatory
pathologies and predispose to many diseases [10].

2. The Gut-Brain Axis

Microbiology and psychiatry sciences, which have de-
veloped in different fields for many years, have started
to be investigated together with the progress of meta-
genomic studies and the development of 16s ribosomal
RNA sequence analysis methods. Research has shown
that gut microbiota, whose species and number can be
determined with developing methods, is effective in
many physiological events such as digestion, growth,
immune system, and body energy balance (homeosta-
sis) [10].
enteric nervous system, composed of primary afferent

The gastrointestinal tract contains the

neurons and nerve endings. Changes occurring in the
gastrointestinal tract are transmitted to the brain via
the vagal nerve. The gastrointestinal tract also harbors
different cell groups that release cytokines and neuro-
endocrine hormones that play an important role in the
body’s response to infection and inflammation. Heijtz
and Clarke, investigating the relationship between gut
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microbiota and disorders associated with the central
nervous system and neuropsychiatric diseases, sug-
gested a bidirectional interaction between the brain
and the gut [11, 12]. Also, researchers have reported
that this interaction is mediated through the neuroen-
docrine, autonomic, and enteric nervous systems and
the immune system. This dynamic pathway, called the
‘Gut-Brain axis’, involves many tissues and organs
such as the brain, secretory glands, gut, immune cells,
and gut microbiota [13] (Figure 1).

The pathways and mechanisms thought to be involved
in the Gut-Brain axis.

2.1.Vagal Nerve (N. Vagus): The 10th cranial nerve,
N. Vagus, carries afferent and efferent nerve fibers re-
lated to motor, sensory and autonomic nervous systems
[14]. It has important functions related to respiratory,
circulatory, and digestive functions and forms a direct
connection between the gut and the brain [14]. In the
literature, it has been reported that c-FOS levels were
increased in vagal sensory ganglia and some brain re-
gions of animals infected with pathogenic Citrobacter

Vagus Nerve

Brain —

2.2. Cell Wall Components and Immune Responses:
The gut microbiota has a peptidoglycan cell wall struc-
ture that activates both humoral and cellular immunity.
The cell wall of gram-negative bacteria in the micro-
biota contains peptidoglycan monomers, lipopolysacc-
harides (LPS), porins, and mannose-enriched glycans,
while the cell wall of gram-positive bacteria contains
peptidoglycan monomers and lipoteichoic acids [17].
These components in the cell wall structure can stimu-
late intestinal epithelial cells and trigger the producti-
on of molecules associated with neural signaling pat-
hways. The humoral immune response is activated by
the binding of pro-inflammatory microbial components
known as pathogen-associated molecular patterns
(PAMPs) to pattern recognition receptors (PRPs) such
as Toll-like receptors (TLRs) and NOD-like receptors
(NODs) on intestinal epithelial cell surfaces. This ac-
tivation triggers the release of inflammatory cytokines
and acts directly on the brain where the permeability of
the blood-brain barrier permits and indirectly through
the vagal nerve where it does not [7]. In addition, the-
se microbial components support the development of
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Figure 1: The relationship between the gut microbiota and ASD[13]

rodentium and Campylobacter jejuni and that this bac-
terial alteration in the gastrointestinal tract may be as-
sociated with anxiety symptoms [15, 16].

the immune system by antigen presentation to immu-
ne cells such as lymphocytes and macrophages [18].
The lipopolysaccharide (LPS) structure in the cell wall
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of gram-negative bacteria increases intestinal alkaline
phosphatase production together with immunoglobu-
lin A (Ig A), while the peptidoglycan layer enables the
maturation of lymph follicles through NLR (NOD-like
receptor). Maturing lymph follicles recognize intesti-
nal bacterial flora via TLR (Toll-like receptor) and help
cluster B lymphocytes [7, 18]. Further studies are nee-
ded to clarify the relationship between gut microbiota
and the immune system.

2.3. Metabolites of the Gut Microbiota: Metabolites
and nutritional components produced by microbial fer-
mentation have important effects on brain function and
immune response. One of the most important functi-
ons of the gut microbiota is the digestion of undigested
nutrients through fermentation and the production of
short-chain fatty acids (SCFA), which are an impor-
tant source of energy for intestinal epithelial cells [7].
Short-chain fatty acids, including products such as ace-
tate, propionate, butyrate, and lactate, support the im-
mune system by preventing the accumulation of toxic
substances as well as being an energy source for the
body [19]. In addition, gut microbiota helps regulate
the metabolism of tryptophan, an essential amino acid.

e Short-chain Fatty Acids (SCFA): Fatty acids have
many functions, such as being a source of energy for
cells, being present in the membrane structure, being
involved in cellular functions, regulating gene expres-
sion and signaling pathways, and being involved in
the synthesis of other lipid-structured mediators such
as eicosanoids, which are chemical messengers [19].
The brain is an organ rich in fatty acids and fatty acid
derivatives such as eicosanoids, lecithin, glycerop-
hospholipids, sphingolipids, and prostaglandins. While
fatty acids trigger inflammation by binding to specific
immune cells such as T lymphocytes, B lymphocytes,
and macrophages, some short-chain fatty acids produ-
ced by microbial fermentation have anti-inflammatory
effects [20]. Most of the short-chain fatty acids such
as acetate, butyrate, isobutyrate, hexonate, and propi-
onate are produced by Eubacterium, Roseburia, Fa-
ecalibacterium, Bifidobacterium, Lactobacillus and
Enterobacter species in the gut microbiota [21]. In
the literature, it has been reported that fatty acids affe-
ct intestinal permeability, alter the lipoprotein profile,
increase immune system functions, and acidify colonic
pH [22]. It has also been reported that short-chain fatty

acids, which are also involved in the enteroendocrine
signaling pathway, bind to G protein-coupled receptors
(GPR43, GPR41) receptors and initiate the release of
neuropeptides such as peptide Y'Y, glucagon-like pep-
tide (GLP-1) and help regulate body homeostasis [22].

* Tryptophan: Tryptophan, an essential amino acid,
is the precursor of substances such as serotonin, me-
latonin, and niacin. Tryptophan follows one of three
different metabolic pathways: incorporation into tissue
proteins, oxidation (kynurenine), and hydroxylation
(serotonin pathway). While 3-10% of tryptophan parti-
cipates in the hydroxylation pathway that forms chemi-
cal messengers such as serotonin and melatonin, 90%
or more of tryptophan participates in the oxidation pat-
hway that breaks the indole ring in its structure and
forms kynurenine, nicotinic acid, nicotinamide adenine
dinucleotide (NAD) [23]. Some of the enzymes invol-
ved in this pathway, also called the ‘kynurenine shunt’,
which is dominant in tryptophan metabolism, are pro-
duced by aerobic bacteria in the gut microbiota [24].
Dysregulation of this pathway has been associated with
many disorders in the central nervous system and gast-
rointestinal system. Serotonin, known to be effective in
the etiology of many psychiatric disorders such as dep-
ression, anxiety, and obsessive-compulsive disorder, is
mostly found in the gastrointestinal tract and synthesi-
zed by enterochromaffin cells [25]. Low levels of tryp-
tophan in plasma affect immune system functions. This
interaction may play a role in central nervous system
functions and the development of mood disorders. In
studies conducted to elaborate the anti-depressant pro-
perties of probiotics, it was observed that rats fed pro-
biotics containing Bifidobacterium infantis (B.infantis)
had decreased levels of pro-inflammatory cytokines,
increased plasma tryptophan levels and decreased dep-
ressive behaviors of these rats [26]. It was also found
that probiotic treatment caused a decrease in serotonin
and dopamine destruction in the frontal cortex and am-
ygdala [26].

2.4 Neurotransmitters and Neuropeptides: Neurot-
ransmitters are chemical messengers responsible for
signal transmission between neurons. Neuropeptides,
which have different structures and properties than
neurotransmitters, interact with different receptors in
the brain and provide communication between neurons.
These protein substances are responsible for specific

https://dergipark.org.tr/en/pub/cjm
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behavioral patterns [27]. Studies to date have shown
that bacterial species in the gut microbiota such as La-
ctobacillus, Bifidobacterium, Escherichia, Enterococ-
cus, and Truchuris produce neurotransmitters such as
gamma-aminobutyric acid (GABA) and serotonin and
some neuropeptides such as brain-derived neurotrop-
hic factor (BDNF) [28]. These substances are associa-
ted with neuronal signal transduction and are thought
to be involved in the regulation of brain function and
behavior [28].

* Gamma-Aminobutyric Acid (GABA): GABA is
an inhibitory neurotransmitter in the mature brain and
an excitatory neurotransmitter in the developing brain
[29]. Synthesized from glutamate, an excitatory amino
acid, GABA acts as a second messenger in important
body functions such as cellular development, homeos-
tasis, and autophagy. The imbalance between GABA
and excitatory and inhibitory neurotransmitters in the
central nervous system is thought to be effective in the
etiopathogenesis of various neuropsychiatric disorders
such as memory loss, autism, epilepsy, anxiety, and
depression [29]. Barett et al. realized that some bacte-
rial species, such as Lactobacillus and Bifidobacteri-
um synthesize GABA from glutamate in culture media
[30]. Bravo et al. showed that L. rhamnosus regulates
the production of central GABA receptors in some
parts of the brain in animal models and suggested that
this bacterial species may be useful in the treatment of
depression and anxiety [31].

eSerotonin: Serotonin, a monoamine neurotransmit-
ter, is involved in the regulation of many physiological
processes in the central nervous system, such as mood,
sleep, pain, aggression, sexual behavior, memory, and
learning functions [32]. Serotonin in the gastrointesti-
nal tract is responsible for the regulation of blood flow,
motility, and secretory functions together with other
intestinal hormones. It is known that serotonin, mostly
synthesized by enterochromaffin cells in the gastroin-
testinal tract, is also synthesized by bacteria such as
Escherichia and Enterococcus in the gut microbiota
and that gut microbiota metabolites (short-chain fatty
acids) trigger this synthesis [33].

* Brain-derived neurotrophic Factor (BDNF): BDNF
is a neuroprotective peptide produced in the central
nervous system. This structure, which can cross the
blood-brain barrier, is responsible for the development
and differentiation of neurons in childhood and ensures

that neurons live a healthy life in adulthood [34]. In re-
cent studies, plasma BDNF levels were found to be low
in neurodegenerative diseases such as Alzheimer’s,
and Parkinson’s and some psychiatric diseases such as
depression and it was thought that BDNF synthesizing
mRNA and protein levels are related to gut microbiota
[35]. In experimental studies, increased hippocampal
BDNF levels were found in mice free of specific pat-
hogens [34]. It was observed that hippocampal BDNF
m-RNA levels decreased in mice after infection with
Truchuris muris, whereas BDNF levels increased to
normal values after infection with B.longum [36]. On
the other hand, Esworthy observed behavioral chan-
ges with increasing BDNF levels in male mice free of
specific pathogens [37]. Given the role of BDNF in
neuroplasticity and neuropsychiatric disorders, there is
a need to elaborate on the relationship between BDNF
and gut microbiota and to determine the conditions that
affect this interaction.

3. The Relationship Between Gut Microbiota and
Disease:

The gut microbiota is thought to play a role in the eti-
ology of metabolic diseases such as obesity, diabetes,
autoimmune diseases, neurodegenerative diseases, and
psychiatric diseases such as autism spectrum disorder,
depression, anxiety disorder, etc. Changes in the num-
ber, structure, and content of the gut microbiota cause
the balance to be disrupted and ‘unhealthy microbiota’,
also known as ‘dysbiosis’, to occur. This may result in
local and systemic effects such as altered production of
short-chain fatty acids, increased intestinal permeabi-
lity, and decreased colonic resistance [8].

As aresult of increased intestinal permeability, it is su-
ggested that bacterial products pass into the systemic
and local circulation, and as a result, they cause me-
tabolic diseases such as obesity, metabolic syndrome,
atherosclerosis, and diabetes by creating a low level of
endotoxemia, or by affecting lipid and glucose meta-
bolism or causing inflammation due to the change in
short-chain fatty acid production [38]. Molecular si-
milarity can be observed between products of the gut
microbiota and cellular structures. It has been reported
that dysbiosis may cause the production of some auto-
antibodies against these bacterial structures and may
cause autoimmune diseases by negatively affecting he-
althy cells due to similarity [37]. However, decreased
colon resistance is also said to predispose to infections
with opportunistic pathogens or pathogenic bacteria.
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Figure 2. Local and systemic effects of gut microbiota alteration [40]

The positive neurochemical and physiological effects
of chemical substances produced by healthy microbio-
ta by binding to receptors on the intestinal surface or in
different cells are thought to be negatively affected by
dysbiosis [38]. Abnormal gut microbiota is thought to
cause disruptions in the functioning of sulfur metabo-
lism, increased oxidative stress, mitochondrial dysfun-
ction, and neuroinflammation [39]. These changes may
affect the structure and functioning of other systems,
especially the central nervous system, and may cause
diseases [39] (Figure 2).

4. The Gut-Brain Axis and Autism Spectrum Disor-
der (ASD)

The relationship between the gut microbiota and autism
spectrum disorder, whose etiopathogenesis has not yet
been fully explained and lacks a curative treatment, has
been under investigation in recent years.In the literatu-
re, it has been shown that the majority of individuals
with ASD are accompanied by gastrointestinal symp-
toms such as constipation, diarrhea, bloating, and in-
digestion and that these symptoms are associated with
the degree of deficits in social relationships and social
interactions and the severity of stereotypic behaviors,
hyperactivity, and aggression in individuals with ASD
[3, 4]. Furthermore, researchers have also reported that
the gut microbiota content and distribution of indivi-
duals with autism differ from healthy children [4, 41].

Three main mechanisms have been proposed for the
relationship between ASD and the gut-brain axis. The
first is bacterial overload and/or abnormal bacterial di-
versity; the second is oxidative stress and disturbances
in sulfur metabolism; and the third is increased intesti-
nal wall permeability, called as “leaky gut hypothesis”
[39].

4.1 Abnormal Intestinal Contents and/or Bacterial
Overload

In the gastrointestinal tract, microorganisms are most
abundant in the colon and these bacteria constitute the
majority of microorganisms [42]. Bacterial coloniza-
tion begins at birth. The intestinal flora of babies born
vaginally is compatible with the vaginal flora of the
mother and is predominantly Lactobacillus, while tho-
se born by cesarean section are predominantly Clostri-
dium. In the first year, the flora is dominated by Acti-
nobacteria and Proteobacteria, whereas around 2 ye-
ars of age, the flora becomes similar to adult flora and
Firmicutes, Bacteroidetes, and Actinobacteria, especi-
ally Bifidobacterium, predominate [43]. The majority
of the intestinal microbial community is composed of
five phyla: Bacteroidetes, Firmicutes, Actinobacteria,
Proteobacteria, and Verrucomicrobia. The main mem-
bers of the Firmicutes include the genera Clostridium,
Lactobacillus, and Ruminococcus. Firmicutes and Ba-
cteroidetes account for more than 90% of the known
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phylogenetic categories [44]. Furthermore, the gut
microbiota contains a balance of bacteria such as Bi-
fidobacterium and Lactobacillus that produce anti-in-
flammatory cytokines and bacteria such as Clostridium
and Ruminococcus that produce pro-inflammatory cy-
tokines [39]. When the classes of bacteria colonized in
the intestines were examined, the Bacteroidetes family
was found at a higher rate in children with autism, while
the Firmicutes family was found to be dominant in the
control group [45]. Tomova et al. showed a significant
decrease in Bacteroidetes/Firmicutes ratios and an in-
crease in the amount of Lactobacillus spp. These re-
sults were consistent with the results of a study by Ad-
ams et al. showing that Lactobacillus spp. strains were
significantly higher in individuals with autism [46]. In
addition, an increase in Clostridium spp. strains was
also found in a group of studies conducted at differ-
ent times [47]. In different studies, Actinobacter and
Proteobacterium branches differed in children with
autism, and fewer Bifidobacter spp. were detected in
individuals with autism [48]. In addition, Desulfovibrio
spp. was found to be significantly overabundant [45].
Another remarkable result in the study by Tomova et
al. was that the Bacteroidetes/Firmicutes ratio and the
amounts of Desulfovibrio spp. and Bifidobacterium
spp. were restored and returned to normal after giving
probiotics containing Lactobacillus, Bifidobacterium
and Streptococcus strains to children with ASD [49]. In
a study conducted with children with autism who had
gastrointestinal complaints, a high amount of Sutterella
spp. was found in biopsy samples taken from indivi-
duals [50], while Parasutterella excrementihominis, a
member of this family, was found in high amounts in
stool samples [51]. In a 2000 clinical study by Sandler
and Finegold, 8 out of 10 patients with late-onset autism
who were treated with vancomycin for a short period
showed transient improvement [52]. The researcher
attributed this effect to the elimination of neurotoxin
produced by the pathogens and stated that this impro-
vement was transient as spores and toxins continued to
multiply after vancomycin treatment was discontinu-
ed [52]. In a study conducted in Turkey in which ASD
patients and their siblings were included, it was found
that the total bacterial load decreased in both the ASD
group and their siblings. In addition, in the same study,
no statistically significant difference was found betwe-
en Bacteroidetes, Lactobacillus, Clostridium, and De-
sulfovibrio species, but a difference was found between

Firmicutes and Bifidobacterium species [53].

4.2 Oxidative Stress and Disorders of Sulfur Meta-
bolism

Cysteine, which is a rate limiter in the synthesis of glu-
tathione, the body’s natural antioxidant, is synthesized
from methionine, and disruption in this pathway leads
to a decrease in cysteine and glutathione synthesis. It is
thought that a deficiency in methionine synthesis may
cause diseases such as autism by inhibiting gene exp-
ression [39]. Studies on gut microbiota and genetics
suggest that genetic makeup may affect bacterial con-
tent. Furthermore, twins living in separate regions were
found to have mostly similar bacterial content even
years later [54]. These results showed that methionine
deficiencies may cause alterations in the gut microbio-
ta content in individuals with ASD [39]. In a different
study in the literature, it was found that the amount of
glutathione was lower and the ratio of oxidized glutat-
hione to reduced glutathione was higher in individuals
with ASD and this was associated with oxidative stress
[55]. Recurrent infections, neuroinflammation, gastro-
intestinal inflammation, and metabolic disorders have
been found more frequently in children with autism
due to the important role of glutathione in the detoxifi-
cation of heavy metals and toxic substances [55]. Dis-
ruptions in the transsulfuration mechanism along with
increased oxidative stress have caused individuals with
ASD to become more susceptible to the toxic effects of
heavy metals, especially phenol-containing xenobioti-
cs [56].

Desulfovibrio is a type of bacteria that reduces sulfate
by consuming hydrogen gas in some chemical reacti-
ons. Another group of microorganisms that consume
hydrogen in the absence of oxygen to form non-toxic
methane are metagenic archaea [57]. Humans usually
have one of two groups. If a sulfate-reducing bacterial
group is present, it competes with archaea for hydrogen
consumption and thermodynamically manipulates rea-
ctions in its favor. As a result, sulfate-reducing bacteria
use hydrogen to form hydrogen sulfide, which is har-
mful to the human body [39]. Desulfovibiro, which
differs from other bacteria in its ability to catabolize
sulfur-containing compounds, can synthesize methi-
onine and/or cysteine using sulfate as an electron ac-
ceptor [57]. It is thought that the deficiencies in sulfur
metabolism seen in individuals with ASD may have
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increased their need for Desulfovibiro spp. bacteria and
that SAH, which increases due to disruptions in this
pathway, may have increased by using Desulfovibiro to
support growth and development [39].

4.3 Increased Intestinal Wall Permeability (the ‘Le-
aky Gut’ Hypothesis)

The term ‘leaky gut’ refers to the impaired barrier func-
tion that forms the wall of the small and large intestines
[8]. It is thought that local endotoxemia and inflamma-
tion caused by disruption of this barrier, which is com-
posed of tight junctions, epithelial cells, and various
protein structures in the paracellular space, pass into
the systemic circulation, reach the blood-brain barrier,
and cause neuroinflammation, leading to neurodeve-
lopmental disorders such as autism and attention deficit
hyperactivity disorder (ADHD) [42]. Toxins produced
by Clostridia and Desulfovibrio bacteria, lipopolysac-
charides (LPS) found in the cell walls of gram-nega-
tive bacteria such as Bacteroides, heavy metals, and
phenol-containing compounds that cannot be excreted
from the body due to inadequate antioxidant and de-
toxification mechanisms are suggested to cause inflam-
mation and impair intestinal wall permeability [58]. It
is thought that the decreased amount of Bifidobacteria,
despite the increased amount of Clostridia detected in
the stool analysis of individuals with autism, shifts the
balance between inflammatory cytokines in favor of
pro-inflammatory cytokines, triggers an inflammatory
response in the intestines, and the epithelial barrier
exposed to this response for a long time is damaged
and causes an increase in intestinal permeability [42].
At the same time, it has also been suggested in the lite-
rature that Clostridium difficile toxins cause rounding
of intestinal epithelial cells through Rho-GTPase acti-
vity, increasing paracellular space, and impaired func-
tion of the intestinal epithelial barrier [59]. It is known
that the lipopolysaccharide (LPS) structure, also known
as endotoxin, found in the cell wall of Gram-negati-
ve bacteria can pass into the systemic circulation with
impaired intestinal permeability. Serum endotoxin le-
vel is said to be an indicator of bacterial load passing
from the intestines to the systemic circulation [53].
Long-term exposure to endotoxin, which can cross the
blood-brain barrier, has been found to cause neuronal
cell death and lead to chronic neuroinflammation. It is
thought that the intestinal mucosal barrier with incre-

ased permeability in individuals with ASD allows the
passage of high amounts of bacteria and metabolites;
these structures reaching the central nervous system
trigger immune reactions, initiate neuroinflammation,
and cause autism [8]. In the study conducted by Yitik
Tonkaz et al. investigating the leaky gut hypothesis, it
was found that intestinal microbiota was similar be-
tween ASD and sibling groups; biological markers of
bacterial translocation were significantly different in
the sibling group, whereas fecal calprotectin levels in-
dicating local inflammation did not differ between the
groups. The authors stated that the findings of the study
did not support the leaky gut hypothesis in the etiology
of autism [53].

Conclusion

The central nervous system is a dynamic structu-
re that develops through molecules and transmission
pathways within itself and through interaction with
external factors. The gut microbiota is one of the ex-
ternal factors affecting development. Although altered
gut microbiota have been found in children with ASD,
whether this is a cause or effect is still unknown. In
studies investigating the relationship between ASD and
gut microbiota, the heterogeneity of patients in terms
of factors such as age range, diet, and probiotic use
prevents generalization of the results. It should also
be noted that most of the studies were cross-sectional
and mainly investigated bacteria. The bidirectional na-
ture of the microbiota-gut-brain axis makes it difficult
to determine the first place where the problem started
and to establish a cause-and-effect relationship. Doub-
le-blind, placebo-controlled, prospective studies with a
homogeneous distribution of participants are needed.
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Abstract
Objective

Youth centers are institutions that bring children from different
age groups together and encourage sports. The prevalence of wi-
despread pain is high in school-age children. It was aimed to exami-
ne widespread pain and other musculoskeletal symptoms in athle-
tes registered with Havza Youth and Sports District Directorate and
attending the Youth Center, and to evaluate their effects on school
success and absenteeism. Aim of the study was expanded to evalu-
ate short-term changes in terms of musculoskeletal problems after
provided exercise training.

Methods

Participants’ school success, absence periods in the last month,
pain complaints, duration and intensity, presence of tender points,
frequency of complaints other than pain, temporomandibular joint
complaints, depression (Depression Scale developed for children)
and quality of life (PEDsQL 4.0) scores were examined.

Results

29 athletes (12.1+1.4 years old) were included in the study. 11 ath-
letes participated in the evaluation one month after the training.
After the trainin?, the frequency of complaints other than pain and
the frequency of tender points were numerically lower. While the-
re were 2 athletes who reported having chronic (>3 months) pain
before training, there were no athletes who had chronic pain after
training. The number of athletes with non-chronic pain decreased
from 10 to 6. There was no significant difference between those
with chronic pain, those with non-chronic pain, and those without
pain in terms of self-evaluation of school success and success grade
(p=0.694 and p=0.094, respectively). Discontinuation was signifi-
cantly less in those without pain (p=0.008). No significant difference
was detected between before and after training for depression and
quality of life scores (p>0.05).

Conclusion

Widespread chronic pain is not common in athlete children, but
non-chronic pain is more common. Training and exerciseTprograms
to cope with musculoskeletal problems may reduce the frequency
of pain in the short term.

Keywords: Musculoskeletal system, Sports, Widespread pain
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Widespread pain in young athletes

Introduction

Sports are physical activities that people do within
systematic and regular rules in order to win and be
successful by using their determination to fight. It is
clear that sports have positive effects on adults who will
assume responsibility in society to acquire good habits
and establish healthy relationships with individuals
and society. For this reason, great importance is
given to sports in developed countries and children
are encouraged to participate in sports and physical
education programs starting from an early age [1,2].
It is a conscious effort that maintains the strength and
agility of the body and increases willpower, as well as
the desire to break records, excel and win. Sports is a
competition-based activity that is embodied in various
branches by specializing physical education activities
and requires physiological, psychological and aesthetic
technical features when performed at a high level and
is surrounded by a number of rules [3]. It is expected
that the physical and mental health of children who
do sports will be positively affected. Youth centers
provide artistic, social, cultural, educational and sports
activities, historical and cultural events in order to help
young people spend their free time in a positive way,
to contribute to the development of young people, to
provide guidance and consultancy to young people,
as well as to raise awareness of young people against
harmful habits and keep them away from them. These
are centers that organize trips and camps [4]. In this
context, youth centers have an important place as
institutions that bring together children from different
age groups and encourage them to do sports, thus
aiming to protect and improve the physical and mental
health of children and young people. Considering this
situation, the frequency of widespread chronic pain
may be expected to be less in children attending youth
centers, while the frequency of sports-related acute
pain may be expected to be higher. Chronic widespread
musculoskeletal pain is a common musculoskeletal
disorder affecting 15% of the general population [5].
The prevalence of widespread pain is high in school-
age children [6]. A part of musculoskeletal system,
temporomandibular joint (TMJ) pain may be frequently
seen in childhood and adolescents [7]. This can be
due to parafunctional habits, bruxism and nail biting
and may be aggravated by the emotional stress [7].
Depression may be associated with musculoskeletal
pain. According to the definition of the World Health
Organization (WHO), depression; It is a condition
characterized by the inability to perform daily activities,
a constant state of sadness, and loss of interest for at
least two weeks [8]. Depression is associated with
poor school performance and absenteeism. Since it is

a common problem of childhood, early diagnosis and
diagnosis of the disorder, appropriate psychological
help and more comprehensive and successful treatment
approaches can prevent more complex and serious
problems in adulthood [6].

This study aimed to examine widespread pain and
other musculoskeletal symptoms in athletes registered
with Havza Youth and Sports District Directorate and
attending the Youth Center, and to evaluate their effects
on school success and absentecism. In addition, the
aim of the study was expanded to evaluate short-term
changes in terms of musculoskeletal problems before
and after training by providing exercise training and
coping with musculoskeletal system problems.

Methods

After the necessary permissions for the project were
obtained from the relevant institutions, a protocol
was signed between the institutions and organizations
supporting the project. Within the scope of the project,
whose ethical compliance was approved by the Youth
and Sports Directorate, a sample of 29 athletes, 22
boys and 7 girls, who were registered to the Havza
Youth and Sports District Directorate and attending
the Youth Center, who volunteered to participate in
the study, were determined. The study was conducted
in accordance with the principles of the Declaration
of Helsinki and written consents of all participants
were obtained. All participants were questioned
and examined using structured questionnaires by
the researchers. Musculoskeletal examination of
the participants including posture, motor function,
sensation, deep tendon reflexes, tender points and
trigger points were done by the same physician and the
abnormalities were recorded. TMJ examination were
done by the dentists. Oral findings of bruxism, clicking
and popping sounds, joint limitation, TMJ pain and
masticatory muscle tenderness were examined and
the findings were recorded. Training and exercises
(posture, breathing, relaxation and strengthening) were
given to cope with musculoskeletal system problems.
Demographic information and examination findings
of all participants were recorded. In addition to the
demographic data of the participants, their school
success (declared by the school administration),
duration of absences in the last month (declared by
the school administration), pain complaints, duration
and severity (with visual pain scale: VAS), presence of
tender points, complaints other than pain. Prevalence,
depression (Depression Scale developed for children)
and quality of life (PEDsQL 4.0) scores were
examined. Volunteer students (N=11) were included
in the re-evaluation one month after the training. The
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data obtained was analyzed using descriptive statistics.
Data that fit the normal distribution were given as
mean standard deviation, and data that did not fit were
given as median (minimum-maximum). While the Chi-
square test was used to compare frequencies between
groups, T test or Mann-Whitney U test and Kruskal
Wallis test were used to compare continuous variables
between groups, depending on whether they fit into a
normal distribution. Significance level was set p<0.05.
SPSS 22 (IBM, USA) was used for statistical analysis.

Results

29 athletes were included in the study. 22 of the students
were male (75.9%) and 7 were female (24.1%). The
average age was 12.1£1.4 years. While the students’
average height was 151.7+11.2 cm, their average
weight was 43.7£11.6 kg and their average body mass
index was 18.7+2.6 kg/m2. Some demographic data
about the students’ families are given in Table 1.

Table 1. Some demographic data of the participants regarding their families (N=29).
N= number of participants who answered the question N (%)
Number of children in the family 1 3(10.3)
2 9(31)
3 14 (48.3)
4 3(10.3)
Birth order of the participant 1 9@31)
2 14 (48.3)
3 6 (20.7)
Living in the same house with their family 27(93.1)
Parents Living together 28 (96.6)
Divorced 1(3.4)
Those with health insurance 27 (93.1)
Mothers' education Literate 2 (6.9)
Primary school 5(17.2)
Middle school 7 (24.1)
High school 8(27.6)
College 7(24.1)
Mothers’ occupation Housewife 22 (75.9)
White collar employee | 6 (20.7)
Blue collar 1(3.4)
Fathers’ education Literate 1(3.4)
Primary school 1(3.4)
Middle school 8 (27.6)
High school 11 (37.9)
College 8 (27.6)
Fathers’ occupation White collar employee | 11 (37.9)
Blue collar 6 (20.7)
Farmer, tradesman 12(41.4)
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29 people answered the question of the number of
households. The average value of the number of
households was 4.8+1.2.

While the average age of the mother was 39.5+5.6
years, the average age of the father was 42.5+6.3 years.

Students were asked to self-evaluate their school
success before and one month after the training. Post-
training self-assessment results were numerically better
(Table 2).

The average success score of the participants was
85.9+11 points (N=20). The duration of school absence
in the last month was 0 (0-10) days. The duration of

absenteeism after the training was 2.5 (0-7) days
(N=10), similar to before the training. Since no success
grade was given in the last month, a score that could
objectively evaluate success could not be obtained.

Most of the students had a group of friends. To the
question “Do you have a group of friends?”’, 28 (96.6%)
students answered yes and 1 (3.4%) student answered
no. To the question “Do you have a group of friends
after the training?”, 10 (90.9%) students answered yes
and 1 (9.1%) student answered no. There were no
health complaints before the training (N=29). One of the
participants (9.1%) had a complaint after the training
(N = 11). None of the students had a rheumatological
disease and no one was taking medication.

Table 2. Students' self-evaluation of their own school success.

Before training (N=29)

After training (N=11)

Good 16 (55.2) 7 (63.6)
Average 11 (37.9) 3(27.3)
Bad 2 (6.9) 1(9.1)

N= The number of participants

Table 3. Comparison of athletes with widespread chronic pain, non-chronic pain, and no pain.

School success (number of participants)

Good Average Bad P value
Widespread chronic pain 2 0 0 0.694
Non-chronic pain 2 2 0
No pain 12 9 2

Success grade, median (minimum-maximum)
Widespread chronic pain 98 (98-98) 0.094
Non-chronic pain 77 (77-77)
No pain 85 (58-99)

Absence, day, median (minimum-maximum)
Widespread chronic pain 2 (1-3) 0.008*
Non-chronic pain 10 (1-10)
No pain 0(0-5)

* Significance level p<0.05
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At the first evaluation, 2 (6.9%) students had chronic
pain complaints lasting more than 3 months. The
number of people with pain for less than three months
was 10 (34.5%). VAS median value was 2 (0-6). After
the training, 6 (54.5%) students had pain complaints.
None of them were among those who stated that they
had pain for more than 3 months before the training.
In other words, while 3 students whose pain was not
chronic continued to have pain after the training, 3
students had complaints of pain that developed in the
last month after the training. The median VAS value
after training was 2 (2-6).

There was no difference in terms of self-evaluation of
school success and success grades between those with
widespread chronic pain, those with chronic pain, and
those without pain (p=0.694 and p=0.094, respectively)
(Table 3). In terms of absenteeism, absenteeism was
significantly less in those without pain (p=0.008)
(Table 3).

Complaints other than widespread pain were
numerically less in the post-training evaluation. The
frequency of complaints other than widespread pain
in the first evaluation and in the evaluation made one
month after the training is shown in Table 4.

Table 4. Frequency of complaints other than widespread pain.

Before training (N=29) After training (N=11)

N (%) N (%)
Chronic anxiety or tension 2(6.9) 0
Exhaustion 12 (41.3) 5(45.5)
Sleeping disorder 6 (20.7) 4(36.4)
Chronic headache 1(3.4) 0
[rritable bowel disease 0 0
Subjective soft tissue swelling 0 0
Numbness 6 (20.7) 1(9.1)
Change in pain with physical activity 0 0
Change in pain due to weather conditions 2(6.9) 1(9.1)
Change in pain due to anxiety/stress 0 0
TMJ complaint/disorder 0 0

N= The number of participants

Table 5. Frequency of tender points.

Before training (N=29) After training (N=11)

N (%) N (%)
Suboccipital 5(17.2) 1(9.1)
Trapezius 5(17.2) 1(9.1)
Supraspinatus 2(6.9) 0
Gluteal 1(3.4) 1(9.1)
Trochanter major 1(3.4) 2 (18.2)
Lower cervical 2 (6.9) 0
2. costa 1(3.4) 0
Lateral epicondyle 3(10.3) 1(9.1)
Knee medial 5(17.2) 3(27.3)

N= The number of participants

16

https://dergipark.org.tr/en/pub/cjm


https://dergipark.org.tr/en/pub/cjm

Widespread pain in young athletes

Table 6. Participants' depression and quality of life scores
Before training | After training | P value
(N=29) (N=11)
Depression scale developed for children 23.3+£5.7 24.8+3.7 0.177
PEDsQL 4.0 Physical function 67.9£15.3 69.9+13.4 0.725
Emotional function | 62.3+22.1 65+30 0.820
Social function 80.5+£22.6 82.7+18.8 0.654
School function 60.9+19 63.6+£28.8 0.790
Psychological score | 67.9+£16.6 70.5+20.4 0.742
Physical score 67.9£15.3 69.9+13.4 0.725
Significance level p<0.05, PEDsQL 4.0: pediatric quality of life inventory version 4.0

The median time for morning stiffness before training
was 6 (0-15) minutes (N=7). The median time for
morning stiffness after training was 2 (1-30) minutes
(N=6), similar to before training.

In the evaluation made one month later, the number of
tender points detected by examination was numerically
less (Table 5).

No significant difference was detected between
the depression score, quality of life scores and all
subgroups evaluated before and one month after the
training (p>0.05) (Table 6).

Discussion

This study aimed to examine the widespread pain and
other musculoskeletal symptoms of athlete children
attending the youth center, to evaluate their impact on
school success and absenteeism, and to also provide
exercise training and coping with musculoskeletal
system problems before and after the training. We
aimed to evaluate the changes in the short term.

As a result of the study, in the evaluation one month
after the training, the number of athletes with chronic
pain, the number of athletes with non-chronic pain,
the frequency of complaints other than pain, and the
frequency of tender points were numerically lower.

In the study of Bilgi¢ and Duymaz [9], in which they
investigated the effect of posture correcting exercises
on pain, a decrease in pain scores was observed in the
group in which posture exercises were applied, and
in this respect, similar results were obtained with our
study. It can be thought that low participation in the
post-training evaluation affected the results. However,
all students with chronic pain complaints participated
in the second evaluation.

There was no difference between the groups in terms
of self-evaluation of school success according to pain
status. Many studies have found that participation in
physical activity has positive effects on academic
success. On the other hand, there are also studies
indicating that participation in these activities has a
negative effect on academic success [10]. Singh et al.
[11] examined how physical activity affects students’
school success, in the results obtained from long-term
studies of 12,000 children and young people between
the ages of 6-18, most of which were conducted in
America. As a result of the research, students who
were more physically active also had higher academic
success [11].

Physical activity provides more blood and oxygen to
the brain; It has been emphasized that it reduces stress
and balances emotions by increasing endorphins,
thus improving the person’s cognitive system. Howe
et al. [12] investigated how regular physical activity
and sports participation affects academic performance
on children aged 6-11. As a result of the research,
they found that although an increase in academic
performance was observed, the cognitive functions
of children participating in physical activity also
improved [12].

Although it is expected that those with widespread
chronic pain will have worse school success, in our
study there was no significant difference between the
groups in terms of school success scores. This may not
reflect real population data due to the small number
of samples. However, as expected, absenteeism was
significantly less in those without pain. In a study
investigating depression and social support in 5530
university students from different countries, Steptoe
et al. [13] found that the susceptibility to depression
increased with lack of physical activity. In the same
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study, the prevalence of depression symptoms in
students in Eastern European countries was 43.2% and
in students in Western European countries it was 23.5%
[13]. There was no difference in depression and quality
of life scores between the evaluations made before the
training and one month after the training. This may
be attributed to the short follow-up period or the fact
that the athletes’ psychological and physical scores are
already good and it is easier to maintain this state of
well-being.

Non -homogeneous small sample size restricted to a
local area, short follow-up period and unsupervised
exercise program are the main limitations of this study.

Conclusion

As a result, widespread chronic pain is not common in
athlete children, but non-chronic pain is more common.
In addition, the results we obtained with short-term
exercise in this study showed that regular exercises will
have a significant effect on pain and a minimal effect
on depression score. Training and exercise programs
to cope with musculoskeletal problems may reduce the
frequency of pain in the short term. Studies with larger
samples and longer follow-up are needed.
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Abstract

Objective: In this study, it was aimed to evaluate pregnant pa-
tients followed in the intensive care unit (ICU) with severe acute
respiratory distress syndrome due to COVID-19.

Material and methods: In this study, all pregnant patients infec-
ted with COVID-19 who were admitted to the ICU with the diagno-
sis of acute respiratory distress syndrome (ARDS) were evaluated
retrospectively. Demographic, laboratory and clinical findings and
follow-up of the mother and newborn at least 6 months after dis-
charge were recorded.

Results: A total of 17 patients were included in this study. Three of
the patients died in the ICU, 13 patients were discharged, 1 patient
is still being followed up in the palliative care unit. 14 of 17 patients
required mechanical ventilation and 11 patients were extubated.
All patients had not been vaccinated. We detected tracheal steno-
sis in four of the eleven patients who were intubated and survived.

Conclusions: While managing pregnant patients with respiratory
failure, making decisions about delivery timing remains the most
controversial. Based on our experience, we can say that if the week
of gestation is compatible with life, the decision to deliver should
be taken before severe progression of the mother’s respiratory
distress. Tracheal stenosis formation caused by intubation should
be suspected even in short intubation periods in pregnant pa-
tients. In this, the addition of factors such as giving prone position,
not following appropriate cuff pressure to physiological changes
in pregnancy is involved.

Keywords: Pregnancy, Covid-19, intensive care

You may cite this article as: Bulut A, Aver G, Alkan Bayburt F, Yeniay D, Senel I, Ordu G. Maternofetal outcome and six months follow-up
of pregnant patients with COVID-19 ARDS. Cerasus J Med. 2024;1(1):20-26.

20


https://orcid.org/0000-0001-8164-5617
https://orcid.org/0000-0001-9984-4948
https://orcid.org/0000-0002-7069-6440
https://orcid.org/0000-0002-1838-2022
https://orcid.org/0000-0003-0247-8772
https://orcid.org/0000-0002-2368-9029
mailto:cimemazime@yahoo.com.tr

Pregnancy vs. COVID-19 ARDS

Introduction

In late December, 2019, a series of pneumonia cases of
unknown cause emerged in Wuhan, China,with clini-
cal presentations resembling those of viral pneumonia.
Afterward, the virus called severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) spread rap-
idly leading to a global pandemic that cause clogging
of the healthcare system [1]. All the countries were
coping with the COVID-19 outbreak; hence, elective
surgical procedures were postponed or cancelled ex-
cept deliveries. We know that symptomatic pregnant
patients who have tested positive for SARS-CoV-2 are
at a higher risk of developing acute respiratory distress
syndrome and adverse perinatal events(invasive venti-
lation, prematurity) than non-pregnant patients [2-7].
Underlying comorbidities, especially advanced mater-
nal age and obesity seem to be the risk factors causing
critical illness.

Understanding the clinical course of COVID-19
in the pregnant population is vital for deciding a
suitable approach care for two patients; mother and
fetus. Physiological alterations including pulmonary,
cardiovascular and immunological alterations make it
difficult to manage a pregnant patient [8]. It is important
to know that pregnant patients with ARDS require
care from the team work of experienced staff. During
COIVID-19 pandemic, intensivists and obstetricians
learned about the importance of close communication
and making decisions together especially during
delivery time; however, this decision process remains
controversial.

We hope to contribute to this need, presenting the
clinical features and six-months follow up of 17
pregnant patients who were infected with SARS-CoV-2
and admitted to the ICU. We aimed to explain clinical
manifestations including invasive or non-invasive
mechanical ventilation, prone positioning, medical and
all other alternative therapies and laboratory findings.

Material and Methods

This is a retrospective, observational, single center
study. In this study, those symptomatic pregnant
patients were included who were admitted to the
ICU between August 2020 and December 2021, with
a positive result for SARS-CoV-2.After obtaining
the approval of the ethics committee, with number

16.01.2023/1, the demographic, laboratory and clinical
findings of those patients were recorded and at least a
six-months follow-up after discharge of the mother and
newborn was questioned.

Patients

This study included pregnant patients who had
respiratory failure and ventilation requirements with a
positive RT- PCR test result at different stage of the
pregnancy trimester. Patients who were admitted to
the ICU with an advanced oxygen demand (i.e. high
flow nasal cannula (HFNC), non-invasive mechanical
ventilation (NIMV) or mechanical ventilation) were
considered.

Statistical analysis

Normally distributed data are presented as the
mean=standard deviation for numerical variables. The
number of patients (n) and the proportions (%) were
calculated for the categorical variables.

Results

A total of 17 patients were included in this study.
Three of the patients died in the ICU, 13 patients
were discharged, 1 patient is still being followed up
in the palliative care unit. 14 of 17 patients required
mechanical ventilation and 11 patients were extubated.

ICU period

The mean age of the patients was 31.8+4.6 years in
surviving patients and 31.3+7.6 years in non-surviving
patients. The mean body mass index (BMI) was
30.3£2.3 and 30.7£7.1 kg/m2 in surviving and non-
surviving patients, respectively. No preexisting disease
was found in 14 patients, whereas two patients had
hypothyroidy and diabetes mellitus and one patient had
hypertension and diabetes mellitus. Cough, dyspnea and
myalgia were the symptoms that were most frequently
reported by these patients. None of the patients had
been vaccinated. The demo-biographic characteristics
of these patients are presented in Table 1.

Six patients were nulliparous and others multiparous.
Only one patient was in the second trimester, while
all others were in the third trimester. The delivery
gestation week was 32 weeks 6 days for surviving
patients and 28 weeks 1 day for non-surviving patients.
All patients had undergone cesarean section during the
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ICU follow-up except two. One patient was discharged
in the 27" week and delivered in term by cesarean
section. Another pregnant patient was discharged in
the 24" week, but she had cardiopulmonary arrest 5
days after her discharge. She was followed in the ICU
until cesarean section in 33 weeks. Unfortunately,
she had hypoxic ischemic encephalopathy and was
tracheostomized in room air.

In 14 patients, invasive ventilation was required and all
these intubated patients and except one who was in the
second trimester had cesarean section in 24 hours after
intubation. The average invasive ventilation time was
6.7+5.7 days in surviving patients and 22.6+3.2 days
non-surviving patients. We applied prone position even
before deliveryby supporting pregnancy belly to those

who needed invasive ventilation and had PaO,/ FiO,
ratio under 150 or oxygen demand more than 60 %
FiO, Three patients did not need invasive ventilation;
they were stable with HFNC and NIMV. The average
length of hospital stay was 25.5 £6.6 days in surviving
patients and 30.3+7.2 days in non-surviving patients.
Three patients underwent immune plasma therapy;
eight patients underwent treatment through remdesivir;
nine patients underwent treatment through favipiravir;
one patient underwent anakinra therapy. In two patients
remdesivir therapy ceased because of increased liver
enzymes. Fifteen patients underwent prednisolone
pulse therapy, with 250 mg/day for three days.

In laboratory findings, we
(AST),

recorded aspartate

transaminase C-reactive protein (CRP),

Table 1. Demo /biographic data of the patients and their newborns (mean SDwith median)

Survival (n=14)

Non-survival (n=3)

Age(years) 31.844.6
Underlying diseases

Diabetes Mellitus 4

Hypertension 1

Hypothyroidy 2

Coronary artery disease None

Epilepsy 1
BMI (kg/m2) 30.3£2.3
Parity

Multiparous 9 2

Nulliparous 5 1
SARS-CoV-2 confirmative All
RT-PCR*
Gestational week on admission 30 weeks 4 days
Gestational week at birth 36 weeks 6 days
Birth weight (grams) 2034.6+772.2
APGAR score (1% and 5" min) 1%6+£2.3

5h7.42+1.5

SARS-CoV-2 confirmative
RT-PCR

Four neonates
negative result

NICU* stay (day) 27.2+£22.9

Surviving newborn 13
Non-surviving newborn

have test

31.3£7.6

None
None
None
1

30.7£7.1

1
All

27 weeks 1 day
28 weeks 1 days
1123.3+184.6

182+3.4
503.6+3

with  One neonate has test with negative

result

101+40.5
3
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lactate dehydrogenase (LDH) and ferritin levels for
all patients. High CRP and ferritin levels at admission
were remarkable. When we analyzed these data with
clinical findings, we could say interpret that the patients
presented with macrophage activation syndrome.
We performed thoracic tomography in 12 patients
and multifocal ground glass opacities observed in 10
patients. In two patients we applied extracorporeal
membrane oxygenation (ECMO).
neither of them survived. All clinical and laboratory

Unfortunately,

findings are presented in Table 2.
Clinical course of newborns

A total of 16 neonates were admitted to the neonatal
intensive care unit (NICU). The average birth weight
of surviving newborns was 2034.6+777.2 g, while
that of non-survivors was 1123+184.6 g. When the

Table 2. Clinical and laboratory findings

Appearance-Pulse-Grimace-Activity-Respiration
(APGAR) scores of newborns were evaluated, the mean
APGAR scores of survivorswere 6+2.3 and 7.4+1.5,
while that of non-survivors was 2+3.4 and 3.6+3 for
the first and fifth minutes. In the NICU, the length stay
of babies of the surviving mothers was 27.2+22.9 days,
while that of the non-surviving mothers was 101+40.5
days. All neonates survived and were discharged
except the one whose mother who was in custody. We
present the peripartum findings of the mother and fetus
in Table 1.

Six months follow-up period

We had telephonic conversations with all patients at six
months of recovery and none of them refused to answer
our questions. Hence 13 patients agreed to participate,
one surviving patient was still in the palliative care unit

Survival (n=14)

Non-survival (n=3)

Symptoms
Dyspnea 10
Cough 12
Fever 3
Invasive ventilation (day) 6.7£5.7
Length of stay (day) 25.5+6.6
Prednisolone (250 mg/3 days) 13
Anti-viral therapy
Remdesivir* 6
Favipiravir** 4
Ritonavir/Lopinavir 6
Immune plasma therapy 3
ECMO None
CT Scan n=9
Ground glass opacity 9
Embolism None
Echocardiography n=>5

Laboratory findings on admission

Normal findings

CRP (mg/L)

Lymphocyte (10°/L) 87.2 £56
LDH (wL) 0.81+0.39
Ferritin (/L) 436206
AST (uw/L) 192.7+247.9

58.5+86.3

2
3
None

22.6+3.2
30.3£7.2

None

n=2
Normal findings

117+£3.6
0.6£0.3
378+129.4
175+103.9
207.6+142.6

*In two patients remdesivir therapy was stopped because liver enzymes were elevated.

**[f compassionate use of remdesivir was not available we applied favipiravir after delivery.
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Table 3. Patients’ findings on at least 6 months after recovery (number of patients=13)

Yes (n) No (n)
Cough 5 8
Dyspnea 2 11
Hospital admission 5 8
Re-COVID infection 2 11
COVID-19 vaccination
mRNA vaccine 11
Attenuated vaccine
Sleeping disorder 6 7
Psychiatric medication 1 12

at the time. Eight patients had no pulmonary symptoms
during their daily activities. Five patients were
admitted to the hospital with cough and myalgia after
recovery and two were diagnosed tracheal stenosis and
were hospitalized. All patients had been vaccinated
with COVID-19 vaccines, 11 had mRNA vaccine
and 2 had attenuated vaccines. Two patients had mild
COVID-19 re-infection with no hospitalization. Six
patients complained of fear of death and accompanying
insomnia and anxiety, and one patient complained of
claustrophobia. However, only one patient was found
to be taking medication for depression.

Three patients were admitted to the hospital with
complaints of cough and shortness of breath 1-3 weeks
after discharge. One of them had a cardiopulmonary
arrest in the emergency room. In the other 2 patients,
stenosis was detected and underwent single-stage
corrective surgery. We suspected stenosis during
weaning from invasive ventilation in one another
patient and had a CT scan. Tracheal stenosis was
diagnosed and patient had surgery. On the phone call,
three of them were asymptomatic, one was still in
palliative unit, tracheostomized but in room air.

Discussion

Physiological changes in the respiratory and
circulatory systems and alterations in immunology
make pregnant patients more vulnerable to viral
infections [8]. Pregnant patients are more susceptible
to severe respiratory infections because of the

reduction in total lung capacity and the inability to

clear secretions especially in the third trimester [9]. A
study of 91,412 women who tested positive for SARS-
CoV-2 demonstrated that the most frequently reported
symptoms were cough, shortness of breath and muscle
pain. In the same study, substantially higher percentage
of pregnant patients than nonpregnant patients was
hospitalized and admitted to the ICU [10]. Centers for
Disease and Prevention (CDC) reported that pregnant
patients were three times likelier to be admitted to an
ICU, 2.9 times likelier to need invasive ventilation
and 1.7 times likelier to die compared to nonpregnant
patients including over 400,000 persons of reproductive
age with symptomatic COVID-19 and adjusted for age,
race and ethnicity, and underlying medical conditions

[6].

In pregnant patients, because of sufficient fetal
oxygenation resting oxygen saturation should be above
95% for pulse oximetry monitoring. We admitted the
patients who had dyspnea and oxygen demand more
than 10 I/min with nonrebreather mask to achieve spO,
>95. Three patients did not need invasive ventilation
and adequate oxygen saturation was achieved with
HFNC and NIMWV. It is still not clear whether delivery
improves maternal outcome. Because this timing
of delivery is controversial and has to be done by a
fetomaternal team, including an intensivist, obstetrician
and neonatal intensivist. Certainly, fetal maturation
is important; however, delivery before maternal
decompensation can help a patient with respiratory
failure. We did not wait for the progression of pregnant
patient’s respiratory distress and the mean delivery
time was 31 weeks. We thought that not to wait for
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delivery until maternal decompensation might be a
good decision.

Prone positioning was routinely performed earlier after
intubation in patients with PaO, / FiO,ratio <150 and
Fi0,>60% and was continued for about 16 hours in a
day or more. By supporting the patient from appropriate
points, the prone position can be applied safely in the
second and third trimesters. Horrey and et al. clearly
explained these supports in their study [11]. If the
patient does not benefit from invasive ventilation and
prone position (ECMO) should be considered [12]. In
two patients, we set up ECMO, unfortunately neither
survived.

We know that pregnant women especially those older
than 35 years are usually in a hypercoagulable state,
so current guidelines recommend that all pregnant
women with confirmed COVID-19
thromboprophylaxis during the antenatal and postnatal

should have

period [12-14]. In our clinic all patients were treated
with enoxaparin twice a day by calculating the dose
according to weight, D-Dimer level and any risk factor.

In pregnant patients, there is a trend to use remdesivir
and lopinavir-ritonavir for antiviral therapy. All
patients who were hospitalized before admission to
the ICU were treated with lopinavir-ritonavir. In the
ICU, we preferred compassionate use of remdesivir in
eight patients. However, because of the elevated liver
enzymes in two patients, we had to discontinue it.

In late 2020, one year after the first case, US Food
and Drug Administration approved messenger RNA
(mRNA) vaccines for emergency use. However, there
is not enough data about whether this vaccine has been
approved to be used in pregnancy. The Royal College of
Obstetricians and Gynecologists (RCOG) recommend
vaccination without specification of gestation but if
pregnant patients have a lower risk for severe disease,
vaccination may be delayed until the second trimester
[15]. In our study, none of the patients was vaccinated
before or during pregnancy. After recovery, all of
them chose to receive the COVID-19 vaccine, mRNA
or attenuated vaccine. It is thought that COVID-19
vaccines may be beneficial in reducing the risk of
severe disease and mortality in pregnant patients [16-
17]. However, more research is needed for the approval
of COVID-19 vaccines in pregnancy.

In the ICU, subglottic/tracheal stenosis or malaise
are serious life-threatening conditions resulting from
ischemia caused by intubation [18]. Prolonged duration
of intubation time and prone position may facilitate the
development of stenosis, especially in pregnant patients
who have edematous upper airways. We found tracheal
stenosis in our pregnant patients at a frequency that
we had not seen in other patients who had undergone
invasive ventilation and prone positioning. Tracheal
stenosis should be kept in mind in patients who present
with stridor or shortness of breath and have a history
of intubation, and treatment of such patients should not
be delayed.

The disadvantage of the most limiting aspect of the
study was the small sample size and the absence of a
control group.

Conclusion

While managing pregnant patients with respiratory
failure, making decisions about delivery timing remains
the most controversial. Based on our experience, we
can say that if the week of gestation is compatible with
life, the decision to deliver should be taken before
severe progression of the mother’s respiratory distress.
Tracheal stenosis formation caused by intubation
should be suspected even in short intubation periods in
pregnant patients.

Informed Consent: The written informed consent was
taken from participants and their parents.

Conflicts of interest: No potential conflict of interest
was reported by the authors.

Funding: No funding was received for conducting this
study.

Authors’ Contributions: Concept: A.B., Design:
A.B., Data Collection or Processing: F.A.B., G.A.,
D.Y., Analysis or Interpretation: 1.S., Literature Search:
A.B., G.O., Writing: A.B.

References

1. Huang C, Wang Y, Li X et al. Clinical features of
patients infected with 2019 novel coronavirus in
Wuhan, China. Lancet. 2020; 395:497-506.

2. Lokken EM, Huebner EM, Taylor GG et al. Disease
severity, pregnancy outcomes, and maternal deaths

25

https://dergipark.org.tr/en/pub/cjm


https://dergipark.org.tr/en/pub/cjm

Bulut et al.

among pregnant patients with severe acute respiratory
syndrome coronavirus 2 infection in Washington State.
Am J Obstet Gynecol. 2021;225(1):77. el-77. el4.

3. DeBolt CA, Bianco A, Limaye MA et al. Pregnant
women with severe or critical coronavirus disease 2019
have increased composite morbidity compared with
nonpregnant matched controls. Am J Obstet Gynecol.
2021;224(5):510.e1-510.e12.

4.SoHee Kim, Choi Y, Lee Det al. Impact of COVID-19
on pregnant women in South Korea: Focusing on
prevalence, severity, and clinical outcomes. J Infect
Public Health. 2022 15(2):270-276.

5. Troiano H, Richter A, King C. Acute Respiratory
Failure and Mechanical Ventilation in Women With
COVID-19 During Pregnancy: Best Clinical Practices.
J Perinat Neonatal Nurs. 2022;36(1):27-36.

6. Zambrano LD, Ellington S, Strid P, et al.
Update: Characteristics of Symptomatic Women of
Reproductive Age with Laboratory-Confirmed SARS-
CoV-2 Infection by Pregnancy Status - United States,
January 22-October 3, 2020. MMWR Morb Mortal

Wkly Rep. 2020;69(44):1641-1647.

7. Lokken EM, Taylor GG, Huebner EM et al. Higher
severe acute respiratory syndrome coronavirus 2
infection rate in pregnant patients. Am J Obstet
Gynecol. 2021;225(1): 75.e1-75¢e16.

8. Wastnedge EAN, Reynolds RM, van Boeckel SR,
et al. Pregnancy and COVID-19. Physiol Rev. 2021;
101(1):303-318.

9. Goodnight WH, Soper DE. Pneumonia in pregnancy.
Crit Care Med. 2005;33(10 Suppl):S390-S397.

10. Ellington S, Strid P, Tong VT, et al. Characteristics
of Women of Reproductive Age with Laboratory-
Confirmed SARS-CoV-2 Infection by Pregnancy Status
- United States, January 22-June 7, 2020. MMWR Morb
Mortal Wkly Rep. 2020;69(25):769-775.

11. Oxford-Horrey C, Savage M, Prabhu M et al. Putting
It All Together: Clinical Considerations in the Care of
Critically 111 Obstetric Patients with COVID-19. Am J
Perinatol. 2020; 37(10):1044-1051.

12. Huang S, Zhao S, Luo H, et al. The role of
extracorporeal membrane oxygenation in critically

ill patients with COVID-19: a narrative review. BMC
Pulm Med. 2021;21(1):116.

13. Kadir RA, Kobayashi T, Iba T, et al. COVID-19
coagulopathy in pregnancy: Critical review, preliminary
recommendations, and ISTH registry-Communication
from the ISTH SSC for Women’s Health. J Thromb
Haemost. 2020;18(11):3086-3098.

14. D’Souza R, Malhamé I, Teshler L, Acharya G, Hunt
BJ,McLintockC.Acriticalreviewofthepathophysiology
of thrombotic complications and clinical practice
recommendations for thromboprophylaxis in pregnant
patients with COVID-19. Acta Obstet Gynecol Scand.
2020;99(9):1110-1120.

15. The Royal of Obstetricians and

Gynaecologists. Coronavirus (COVID-19) vaccination

College

in pregnancy. Information for healthcare professionals
Version 16. Updated December 15, 2022. Accessed
April 9, 2023.
coronavirus-covid-19-pregnancy-and-women-s-

https://www.rcog.org.uk/guidance/

health/coronavirus-covid-19-infection-in-pregnancy/

26

https://dergipark.org.tr/en/pub/cjm


https://dergipark.org.tr/en/pub/cjm

VY, ~ CERASUS

JOURNAL OF MEDICINE

ORIGINAL ARTICLE

Retrospective analysis of patients with cutaneous lupus
erythematosus: A single-center experience

Sevgi Kulakli"
Isil Deniz Oguz’ Abstract
Objective: Cutaneous lupus erythematosus (CLE) is a chronic inf-
lammatory disease with different subtypes that exhibit variations
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E-mail: sevgi.c@gmail.com Results: The study included 38 females (67.9%) and 18 males
(32.1%) with a mean age of 42.3+14.3 years. The most common
clinical subtype was chronic CLE (CCLE) (85.7%). Within CCLE,
discoid lupus erythematosus (DLE) constituted 76.8%. The most
frequently affected anatomic region was the face. SLE was present
in 16.1% of the patients. Among patients with acute CLE (ACLE),
100% had SLE, while this ratio was 66.7% for subacute CLE (SCLE)
and 6.9% for DLE. ANA was positive in 42.9% of all patients and
32.6% of DLE patients.

Conclusion: In this study, it was observed that the most common
clinical subtype was DLE, lesions most frequently occurred in the
facial region, the highest risk of SLE was associated with ACLE, and
the most commonly administered treatment was topical calcineu-
rin inhibitors. Identifying the subtypes of CLE, initiating appropria-
te treatment, and regular monitoring of patients are crucial in the
management of patients with CLE.
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Introduction

Lupus erythematosus (LE) is an autoimmune disease
that can manifest across a broad clinical spectrum, ran-
ging from limited skin involvement to systemic disease
affecting vital organs. Cutaneous lupus erythematosus
(CLE) can present as an isolated skin disease or as one
of the various clinical manifestations of systemic lu-
pus erythematosus (SLE). Skin lesions in LE are ca-
tegorized into lupus-specific and lupus non-specific.
Non-specific lupus lesions, such as Reynaud phenome-
non, vasculitis, livedo reticularis, and alopecia, often
accompany SLE and may also occur in other disea-
ses unrelated to LE [1,2]. Lupus-specific skin lesions
are referred to as CLE, and they are further classified
into four groups based on clinical, histopathological,
and laboratory features: acute, subacute, intermittent,
and chronic [3]. Differentiating between these clinical
types is crucial due to variations in their frequencies,
clinical, histopathological, and laboratory characteris-
tics, rates of progression or co-occurrence to SLE, and
treatments. The prevalence of CLE varies according to
geographic regions, ethnic backgrounds, age, and gen-
der [1-3].

This study aims to investigate the demographic and
clinical characteristics of patients diagnosed with CLE
in our region, the frequency of observed subtypes,
antibody levels, the rate of co-occurrence with SLE,
and the treatments administered.

Methods
Study population

The files of patients diagnosed with CLE between
November 1, 2021, and December 1, 2023, at the
Dermatology outpatient clinics of Giresun Training
and Research Hospital were retrospectively examined.
The following data were recorded from patient files:
age, gender, duration of the disease, dermatological
CLE
type, biopsy diagnosis, presence of accompanying
SLE, accompanying systemic diseases, antinuclear
antibody (ANA), anti-dsDNA results, and treatments
administered. CLE types were categorized into four
main groups: acute CLE (ACLE), subacute CLE
(SCLE), intermittent CLE (ICLE)/lupus tumidus, and
chronic CLE (CCLE). CCLE was further classified
(DLE),

examination findings, number of lesions,

as discoid lupus erythematosus lupus

erythematosus profundus (LEP), verrucous lupus
erythematosus, and chilblain lupus erythematosus (3).
Patients with incomplete data in their files were not
included in the study.

Statistical analysis

Statistical analyses were conducted using SPSS version
23 software. The data were presented as mean +
standard deviation, percentage, and count. Descriptive
statistical methods were employed in the evaluation of
the data. For the comparison of numerical data between
two groups, the independent samples t-test was used
when the assumption of normality was met; otherwise,
the Mann-Whitney U test from non-parametric tests
was employed. Depending on the situation, either the
Chi-square test or Fisher’s exact tests were used for
the comparison of categorical data between the two
groups. The Spearman correlation test was used to
evaluate the correlation between parameters that did
not exhibit a normal distribution. A p-value less than
0.05 was considered statistically significant.

Ethics approval

The present study was conducted according to the
Declaration of Helsinki and approved by the Clinical
Research and Ethics Committee of Giresun Training
and Research Hospital (Approval number: 24, date:
18.12.2023).

Results

Atotal of 56 patients diagnosed with CLE were followed
at the dermatology clinic between the specified dates.
While the age ranged from 18 to 74, the mean age
was 42.3+14.3 years. Of the patients, 38 were female
(67.9%), and 18 were male (32.1%). The mean age at
diagnosis was 39.8+£15.35 years. The diagnosis was
confirmed by histopathological examination in 54 of
the 56 patients (96.4%). Two patients without a biopsy
diagnosis had the clinical subtype of ACLE.

The most common clinical subtype was CCLE (48
patients, 85.7%). Among CCLE patients, 43 patients
(76.8%) had DLE, 4 patients (7.2%) had chilblain
lupus, and 1 patient (1.8%) had LEP. 3 patients (5.4%)
had SCLE, 3 patients (5.4%) had lupus tumidus, and
2 patients (3.6%) had ACLE. Associated systemic
diseases were present in 21 patients (37.5%). Among
these, 10 had hypertension, 5 had diabetes mellitus,
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5 had malignancy, 5 had thyroid disease, 3 had a
connective tissue disease other than SLE (1 with
rheumatoid arthritis, 1 with Sjogren’s syndrome, 1 with
mixed connective tissue disease), 2 had coronary artery
disease, 1 had morphea, and 1 had chronic obstructive
pulmonary disease. SLE was present in 16.1% of
patients (9 patients). In patients with ACLE and LEP,
100% had SLE, in patients with SCLE, 66.7% had SLE,
in patients with chilblain lupus erythematosus, 25%
had SLE, and in patients with DLE, 6.9% had SLE. Of
the patients with CLE, 32 (57.1%) were ANA negative,
and 24 (42.9%) were ANA positive (11 with 1/80, 5
with 1/160, 6 with 1/320, and 2 with >1/320 titers).
ANA positivity was observed in 100% of patients with
ACLE, LEP, and chilblain lupus, 66.7% of patients
with SCLE, 33.3% of patients with lupus tumidus, and
32.5% of patients with DLE. Eight patients (14.3%)
had positive anti-dsDNA. Anti-dsDNA positivity was
observed in all patients with ACLE and LEP, 66.7%
of patients with SCLE, 25% of patients with chilblain
lupus, and 4.6% of patients with DLE. Treatment
modalities included topical calcineurin inhibitors
(TCD) in 18 patients, hydroxychloroquine (HQ) in 14
patients, HQ and systemic steroids in 9 patients, topical/
intralesional corticosteroids in 6 patients, topical
corticosteroids and calcineurin inhibitor combination
in 6 patients, HQ and azathiopyrin in 2 patients, and
systemic isotretinoin in 1 patient. The demographic,
clinical, laboratory, and treatment characteristics of all
patients are shown in Table 1.

In our study population, the most common clinical
subtype was DLE (76.8%). The mean age of DLE
patients, including 28 females (65.1%) and 15 males
(34.9%), was 44.9+13.28 years. The mean age at
diagnosis was 42.32+14.48 years. While 11 patients
(25.6%) had a single lesion, 32 patients (74.4%) had
multiple lesions. The most common location of the
lesions was the face (55.8%), followed by the scalp
(37.2%). The cheek was the most common facial
area affected (27.9%). At least one systemic disease
was present in 41.9% of patients. The most common
accompanying systemic disease was hypertension
(20.9%). SLE diagnosis was present in 3 patients (7%).
ANA was positive in 14 patients (32.6%), with titers
of 1/80 in 9 patients, 1/160 in 3 patients, and 1/320
in 2 patients. Anti-dsDNA was positive in 2 patients
(4.7%). The most commonly prescribed treatment

for patients with DLE was TCI (41.9%), followed by
HQ (27.9%). The demographic, clinical, laboratory,
and treatment characteristics of patients with DLE are
shown in Table 2.

There was no significant difference between female
and male patients with DLE in terms of age (p=0.387),
age at diagnosis (p=0.264), lesion number (p=0.905),
localization (p=0.062), frequency of accompanying
systemic diseases (p=0.64), presence of accompanying
SLE (p=0.541), ANA positivity (p=0.415), anti-dsDNA
positivity (p=0.535), and treatments administered
(p=0.991) (Table 2).

There was no significant difference between individuals
with single or multiple DLE lesions in terms of age
(p=0.535), age at diagnosis (p=0.89), presence of
accompanying SLE (p=0.558), ANA positivity
(p=0.311), anti-dsDNA positivity (p=0.985), and
treatments administered (p=0.526).

Discussion

Lupus erythematosus encompasses a wide clinical
spectrum, ranging from a serious systemic disease to
localized disease confined to the skin, characterized
by chronic inflammatory processes with relapses and
remissions. The most commonly affected organs are
the skin, joints, and kidneys. Skin lesions observed
in LE are divided into lupus-specific and lupus non-
specific categories [4]. Lupus-specific skin lesions,
termed CLE, are further classified into four groups:
acute, subacute, intermittent (lupus tumidus), and
chronic. These groups, which differ clinically,
histopathologically, and immunologically, also exhibit
varying rates of association with SLE. While numerous
studies have investigated the epidemiological, clinical,
and laboratory characteristics of patients with SLE,
there is limited research specifically focusing on CLE

[1,2].

In our study, the majority of patients were diagnosed
with CCLE (85.7%). Among the CCLE subtypes,
the most commonly observed clinical type was DLE
(76.8%). Other CCLE subtypes included LEP in 1
patient (1.8%), and chilblain LE in 4 patients (7.2%).
The prevalence of DLE in our study is consistent with
a retrospective evaluation of 186 LE patients, where
DLE was the most frequent CLE type (72.5%). In that
study, the frequencies of SCLE and ACLE were 8%
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Table 1. The demographic, clinical, laboratory characteristics, and treatments of patients with cutaneous lupus

erythematosus
CLE CCLE SCLE Lupus tumidus ACLE
(n=56) (n=48) (n=3) (n=3) (n=2)
Age, years (mean+SD) 42.3+14.3 42.6+14.3 40.3+22.2 46.3+10.9 32.5+10.6
Sex
Female, n (%) 38 (67.9) 32 (66.7) 2 (66.7) 2 (66.7) 2 (100)
Male , n (%) 18 (32.1) 16 (33.3) 1(33.3) 1 (33.3) -
Age at diagnosis, years, | 39.8+15.35 | 40.25+15.03 39.67+23.12 | 46+11.27 19.5+7.78
(mean+SD)
Localisation of lesions, n (%)
Face 28 (50) 24 (50) - 2 (66.7) 2 (100)
Scalp 16 (28.6) 16 (33.3) - - -
Trunk 2 (3.6) - 1(33.3) - -
Face, neck, upper limbs | 2 (3.6) 1(2.09) 2 (66.7) - -
Face, ears 1(1.8) 1(2.09) - - -
Face, trunk, upper limbs | 1 (1.8) 1(2.09) - - -
Face, neck 1(1.8) 1(2.09) - - -
Upper and lower limbs | 3 (5.4) 3 (6.25) - - -
Upper lims 1(1.8) - - 1(33.3) -
Lower limbs 1(1.8) 1(2.09) - - -
Number of lesions, n (%)
Single 12 (21.43) 12 (25) - - -
Multiple 44 (78.57) 36 (75) 3 (100) 3 (100) 2 (100)
SLE
Present 9(16.1) 5(10.42) 2 (66.7) - 2 (100)
Absent 47 (83.9) 43 (89.58) 1(33.3) 3 (100) -
ANA
Negative 32 (57.1) 29 (60.42) 1(33.3) 2 (66.7) -
1/80 11 (19.6) 11 (22.93) - - -
1/160 5(8.9) 4 (8.3) 1(33.3) - -
1/320 6 (10.7) 3(6.25) 1(33.3) 1(33.3) 1 (50)
>1/320 2(3.6) 1(2.1) - - 1 (50)

30

https://dergipark.org.tr/en/pub/cjm



https://dergipark.org.tr/en/pub/cjm

Kulakli & Oguz

Anti-dsDNA
Negative 48 (85.7) 44 (91.7) 1(33.3) 3 (100) -
Positive 8(14.3) 4 (8.3) 2 (66.7) - 2 (100)
Treatment
TCI 18 (32.1) 18 (37.5) - - -
TCS/ILCS 6 (10.7) 6 (12.5) - - -
TCS+TCI 6 (10.7) 5(10.42) - 1(33.3) -
HQ 14 (25) 13 (27.08) - 1(33.3) -
HQ + systemic steroid | 9 (16.1) 4 (8.3) 3 (100) 1(33.3) 1 (50)
HQ +AZA 2(3.6) 1(2.1) - - 1 (50)
Systemic isotretinoin 1(1.8) 1(2.1) - - -

Abbreviations: CLE, cutaneous lupus erythematosus; CCLE, chronic cutaneous lupus erythematosus; SCLE, subacute
cutaneous lupus erythematosus; ACLE, acute cutaneous lupus erythematosus; SLE, systemic lupus erythematosus;
ANA, antinuclear antibody; anti-dsDNA, anti-doublestrandedDNA; TCI, topical calcineurin inhibitors; TCS, topical
corticosteroids; ILCS, intralesional corticosteroids; HQ, hydroxychloroquine; AZA, azathioprine; SD, standard

deviation.

Table 2. The demographic, clinical, laboratory characteristics, and treatments of patients with discoid lupus

erythematosus
Female (n=28) Male (n=15) Total (n=43) p
Age, years (mean+=SD) 43.6+12.95 47.3+14 44.9+13.28 0.387t
Age at diagnosis, years, | 40.5+14.85 45.7£13.6 42.324+14.48 0.2647
(mean+SD)
Localisation of lesions, n (%) 0.0629
Face 18 (64.28) 6 (40) 24 (55.8)
Scalp 10 (35.72) 6 (40) 16 (37.2)
Face, ears - 1 (6.66) 1(2.3)
Face, trunk, upper limbs | - 1 (6.66) 1(2.3)
Face, neck
- 1 (6.66) 1(2.3)
Number of lesions, n (%) 0.905§
Single 7 (25) 4 (26.66) 11 (25.6)
Multiple 21 (75) 11 (73.33) 32 (74.4)
SLE 0.5419
Present 3(10.72) - 3(7)
Absent 25 (89.28) 15 (100) 40 (93)
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ANA 0.4159
Negative 18 (64.29) 11 (73.33) 29 (67.4)
1/80 7 (25) 2 (13.33) 9(20.9)
1/160 1(3.57) 2 (13.33) 3(7)
1/320 2(7.14) 0 2(4.7)

AntidsDNA 0.5359
Negative 26 (92.86) 15 (100) 41 (95.3)
Positive 2(7.14) - 2(4.7)

Treatment 0.991q
TCI 12 (42.86) 6 (40) 18 (41.9)
TCS/ILCS 2(7.14) 1 (6.66) 3(7)
TCS+TCIY 3 (10.72) 2 (13.33) 5(11.6)
HQ 7 (25) 5(38.46) 12 (27.9)
HQ + systemic steroid 2(7.14) 1 (6.66) 3(7)
HQ +AZA 1(3.57) - 1(2.3)
Systemic isotretinoin 1(3.57) - 1(2.3)

Abbreviations: SLE, systemic lupus erythematosus; ANA, antinuclear antibody; anti-dsDNA, anti-

doublestrandedDNA; TCI, topical calcineurin inhibitors; TCS, topical corticosteroids; ILCS, intralesional

corticosteroids; HQ, hydroxychloroquine; AZA, azathioprine; SD, standard deviation. T Independent samples t test,

i Mann-Whitney U test, 9§ Fisher exact test, § Pearson chi-square test. P<0.05 is statistically significant. Bold values

sign statistical significance.

and 15%, respectively [5]. Another series of 156 CLE
patients reported DLE as the most common clinical
type (82.7%), with 14.74% diagnosed with SCLE and
0.64% with ACLE [6]. In a multicenter study involving
1002 CLE patients, 39.62% had DLE, 30.34% had
ACLE, 23.55% had SCLE, and 6.48% had lupus
tumidus [7]. Our study aligns with these findings,
highlighting DLE as the most prevalent CLE subtype,
consistent with existing literature.

In our study, the female-to-male ratio for CLE was
determined to be 2.1. Various studies have reported this
ratio to range between 1.79 and 4.31 [4,6,7]. The mean
age of disease onset in these studies was between 40 and
43 years, a range consistent with the mean onset age in
our study. CLE lesions are more frequently observed
on sun-exposed areas of the skin, particularly the head,
neck, and arms [1]. In a study by Izquerdo et al., it was
reported that CLE lesions most commonly occurred
on the head and neck and it was observed that DLE
and ACLE lesions were most commonly located on
the head and neck, while SCLE lesions predominantly
affected the trunk [4]. Similarly, our study revealed

that CCLE lesions were most frequently located on the
face, followed by the scalp.

In our study, SLE was present in 16.1% of the patients.
In the literature, the rate of concurrent or subsequent
SLE in CLE patients has been reported to be between
12.18% and 40.7% in different studies [6-8]. ACLE is
the subtype of CLE with the highest risk of developing
systemic disease [9]. Although the number of patients
diagnosed with ACLE was quite small in our study,
in line with the literature, all of these patients had a
diagnosis of SLE, and they were positive for both ANA
and anti-dsDNA.

In our study, 37.5% of the patients had concomitant
systemic diseases. Among them, 10 patients had
hypertension, 5 had diabetes mellitus, 5 had malignancy,
5 had thyroid disease, 3 had connective tissue diseases
other than SLE, 2 had coronary artery disease, 1 had
morphea, and 1 had chronic obstructive pulmonary
disease. It has been shown that individuals with CLE
are more likely to have autoimmune diseases (other
than SLE) compared to the general population, with
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Hashimoto’s thyroiditis and Sjogren’s syndrome being
the most commonly associated autoimmune diseases
[10]. While the increased risk of cancer is known in
chronic autoimmune diseases, studies with isolated
CLE patients, such as Singh et al.’s study involving
155 patients, did not find such a risk [11]. Conversely,
in a larger series of CLE patients by Westermann et al.,
an increased risk of non-Hodgkin lymphoma, pancreas,
lung, and ovarian cancer was demonstrated [12]. In our
study, 1 patient had testis, 1 had breast, 1 had lung,
1 had thyroid, and 1 had colon and prostate cancer.
The occurrence of associated malignancies may be
coincidental, and these results need to be supported by
more extensive studies involving a larger population of
CLE patients. The most common concomitant systemic
disease in our study was hypertension (17.8%). In a
previous study, hypertension was reported to be the most
common comorbidity with DLE at 18.2%, followed by
diabetes mellitus at 6.8% [13]. Since diabetes mellitus
and hypertension are common diseases in the middle-
aged population, further extensive studies are needed
to determine whether there is a significant association
with DLE.

In our study, the majority of patients were DLE, while
the number of patients in other clinical subtypes was
quite low. Consistent with the literature, the average
age at diagnosis for our patients was approximately
41, and females received about 2 times more DLE
diagnoses than males [14]. It is rare for DLE lesions
to involve the trunk without affecting the upper face
and scalp, and when lesions are present below the
neck, it is referred to as generalized DLE [15]. While
localized DLE is more frequently observed (60-80%),
generalized DLE is less common (20-40%) [15,16]. In
our study, only one patient (2.32%) had generalized
DLE. It is known that generalized DLE has a higher
likelihood of progressing to SLE compared to localized
DLE [15,17]. However, in our study, the patient with
generalized DLE did not have SLE. Among the three
DLE patients diagnosed with SLE, localized DLE in
the head region was present in all cases.

The positivity of ANA has been shown to be significant
in patients with DLE, serving as a potential indicator
of progression to SLE in previous studies [13,17].
In various previous studies, ANA positivity in DLE
patients has been reported at rates ranging from

16.1% to 67% [18,19]. In our study, ANA positivity
was detected in 32.5% of patients with DLE, while all
patients who developed SLE had a positive ANA (2
patients at 1/320, 1 patient at 1/160).

CCLE
intralesional

Treatment options for include topical

TCI,
and HQ as first-line therapies. In cases resistant to

corticosteroids, corticosteroids,
these treatments, a combination of HQ and systemic
steroids, systemic isotretinoin, thalidomide, dapsone,
methotrexate, mycophenolate mofetil, and other agents
can be applied [3]. In our study, the most commonly
used treatment was TCI, followed by HQ.

The main limitations of our study include its
retrospective nature and being a single-center study,
and a limited number of patients with clinical types
other than DLE.

Conclusion

CLE is a rare skin disease with different clinical and
immunological characteristics, exhibiting subtypes that
vary in their association with or progression to SLE.
As lesions often affect sun exposed areas of the skin,
the most common subtype, DLE can lead to atrophy,
scarring, and permanent hair loss, impacting the quality
of life [14,17]. Therefore, determining the subtypes
of the disease, initiating appropriate treatment, and
regularly monitoring patients are of great importance.
Our study revealed that DLE is the most frequently
observed clinical type, with lesions predominantly
affecting the facial region. The highest risk for SLE
was associated with the ACLE, and the most commonly
applied treatment was TCI. These findings reflect the
demographic, clinical, and immunological features of
CLE patients in our region, contributing to the literature
in this regard.
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Abstract

Objective: Respiratory tract infections are a significant public he-
alth problem worldwide. The aim of this study is rapidly identify
respiratory tract infection pathogens, classify them according to
months and age groups, development of appropriate treatment
recommendations according to pathogen and age.

Methods: Patients with a pathogen in their respiratory tract pa-
nels between September 2022 ~March 2023 have been included
in the study. Samples for respiratory tract panel were studied on
QlAstat-Dx Analyzer 1.0 (Qiagen®, Hilden, Germany) device with
QlAstat-Dx® Respiratory SARS-CoV-2 Panel kit. Results of six
months were evaluated retrospectively.

Results: A total of 557 pathogens were found in 437 patients
among 576 inpatients whose respiratory tract panel has been
requested. The most frequently seen agent was determined as rhi-
novirus/enterovirus (25.13%) and the most frequent co-occurrence
was determined to be rhinovirus/enterovirus - respiratory syncy-
tial virus (RSV). The most frequently seen pathogen in September,
October, January and February was rhinovirus/enterovirus while
RSV was the most frequent agent in November and December.

Conclusion: Respiratory tract infection pathogens were analyzed
a six-month period, and the highest positivity rate was detected
in December. The 1-18 age range was the group in which the hig-
hest number of pathogens were detected. And the fact that RSV
positivity in <1 age group was at high rates (51.58%) is important.
Very short detection time for viral pathogens thanks to molecular
methods in 75.86% of patients, who have been hospitalized due to
respiratory tract infection with panel testing done, is considered to
contribute in reducing improper use of antibiotics.

Keywords: Respiratory Tract Infection, Viral Infections, RSV
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Introduction

Acute respiratory infections account for a large
proportion of all acute morbidity and mortality
worldwide [1]. As viral pathogens cause disease at
a rate of 80%, they also rank high among the list of
reasons of improper use of antibiotics. The main viral
pathogens are influenza virus, respiratory syncytial
virus (RSV), coronavirus, adenovirus and rhinovirus
[1]. Viral respiratory tract infections increase especially
common in autumn-winter months. The disease is self-
limiting in individuals while they cause morbidity and
mortality in vulnerable individuals. These infections are
among significant causes of hospitalization especially
in pediatric and geriatric patients[2,3].

Distinguishing between viral and bacterial causes in
respiratory tract infections is only possible through
laboratory diagnosis since clinic symptoms specific to
viral pathogens are very few [4].

Real-time polymerase chain reaction (RT-PCR) tests
with high sensitivity which giveresults in shorter periods
and which can identify coinfections are preferred rather
than classical virology diagnosis tests such as routine
laboratory virus culture, hemagglutination inhibition
test, enzyme-linked immuno sorbent assay test and
immunofluorescence test. Respiratory tract viruses
may be identified with high sensitivity and specificity
through RT-PCR and thus enabling prevention of
unnecessary antibiotics usage [3,5].

Accurate and rapid identification of viral pathogens
is quite important for estimating the course of illness,
implementing the proper treatment, reducing mortality
and morbidity rates, stopping epidemics and reducing
unnecessary use of antibiotics [ 1 ]. Knowing which virus
is an agent other than bacterial and viral distinction
would provide information about the progress of illness
and the risk of pneumonia. The progress of illness,
and thus the treatment approach vary depending on
age groups and the pathogens [6]. Fast and correct
identification of the agent through molecular methods
plays a key role in the correct treatment.

Our study analyzes the six-month period in autumn-
winter seasons in which viral respiratory tract infection
outbreaks increased. The aim was to implement the
right antiviral treatment through early detection of
agents by determining the distributions of pathogens

by months and age groups and to prevent unnecessary
antibiotic usage by ending empirically
antibiotic treatment.

initiated

Methods

The study has obtained the approval of the ethical board
with the ethical board decision number 22.05.2023/07
from Giresun Training and Research Hospital Clinical
Research Ethics Committee. The study included
patients with identified respiratory tract infections in
the 6-month period between September 2022-March
2023. Samples obtained from patients who were
hospitalized for respiratory tract infectionswere sent to
laboratory to be studied on with QIAstat-Dx Analyzer
1.0 (Qiagen®, Hilden, Germany) device and QIAstat-
Dx® Respiratory SARS-CoV-2 Panel kit. Panel kit
identifies SARS-CoV-2 and 21 additional pathogens
(Influenza A, Influenza A subtype HINI1/2009,
Influenza A subtype HI, Influenza A subtype H3,
Influenza B, Coronavirus 229E, Coronavirus HKU],
Coronavirus NL63, Coronavirus OC43, Parainfluenza
virus 1, Parainfluenza virus 2, Parainfluenza virus 3,
Parainfluenza virus 4, Respiratory syncytial virus
A/B, human Metapneumovirus A/B, Adenovirus,
Bocavirus,  Rhinovirus/Enterovirus,  Mycoplasma
pneumoniae, Legionella pneumophila and Bordetella
pertussis). Results of six-month period were assessed
retrospectively. Distribution of infection pathogens by
months and age ranges was analyzed.

Results

Among 576 inpatients whose respiratory tract panel
tests were requested in the six-month period, 557
pathogens were identified in 437 patients. 238 patients
were male and 199 patients were female and their
mean ages were 14.10+ 23.56, 20.57+28.17. There
were 90 patients below the age of one, 237 patients
between 1-18, 65 patients between 18-65 and 45
patients over 65. 41.11% of the patient group under
the age of 1 were intensive care patients together
with 23.63% of the patient group of 1-18, 12.31% of
the patient group of 19-65 and 48.89% of the patient
group over 65. Respiratory tract panel positivity rate
was determined as 75.86%. Among 437 patients, one
pathogen was identified in 332 patients (75.97%), two
pathogens were identified in 92 patients (21.05%),
three pathogens were identified in 11 patients (2.52%)
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Figure 1: Distribution of pathogens of respiratory tract infection by months
Table 1. Distribution of pathogens of respiratory tract infection by age groups
Pathogens <1 (%) 1-18 (%) 19-65 (%) >65 (%) Total
Rhinovirus/Enterovirus 34 (26.98) 82 (26.28) 15(21.43) 9 (18.37) 140 (25.13)
RSV* 65 (51.58) 56 (17.95) 5(7.14) 10 (20.41) 136 (24.42)
Adenovirus 6 (4.76) 69 (22.11) 3(4.29) 2 (4.08) 80 (14.36)
Influenza A H3 1 (0.79) 41 (13.14) 15(21.43) 4(8.16) 61 (10.95)
Coronavirus OC43 10 (7.93) 19 (6.09) 1(1.43) 5(10.20) 35 (6.28)
SARS-CoV-2 1(0.79) 4(1.28) 20 (28.57) 15 (30.61) 40 (7.18)
Parainfluenza 5(3.97) 11 (3.52) 3(4.29) 1(2.04) 20 (3.59)
Influenza A HIN1 0 13 (4.17) 3(4.29) 1(2.04) 17 (3.05)
Bocavirus 0 6 (1.92) 1(1.43) 0 7 (1.26)
Human metapneumovirus 3(2.38) 4(1.28) 1(1.43) 1(2.04) 9 (1.62)
Human coronavirus NL63 1(0.79) 3(0.96) 0 0 4(0.72)
Influenza A 0 1(0.32) 0 1(2.04) 2 (0.36)
Influenza B 0 3 (0.96) 3(4.29) 0 6 (1.08)
Total agents 126 312 70 49 557
Number of patients 90 (20.59) 237 (54.23) 65 (14.87) 45 (10.30) 437
INTENSIVE CARE 37 (41.11) 56 (23.63) 8 (12.31) 22 (48.89) 123 (28.15)
SERVICE 53 181 57 23 314

*Respiratory syncytial virus
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and four pathogens were identified in 2 patients
(0.46%). The most frequent pathogen was identified as
rhinovirus/enterovirus (25.13%) and most frequently
seen coinfections were rhinovirus/enterovirus-RSV
(19.11%). The most frequent pathogen in September,
October, January and February was rhinovirus/
enterovirus (54.29%, 65.38%, 18.75%, 25%) while the
most frequent pathogen in November and December
was RSV (37.72%, 23.81%). 273 (49.01%) of the
total 557 pathogens were identified in the month of
December. Distribution of pathogens by months is
presented in Figure 1. The most frequent pathogen
among the patient group under the age of one was
revealed to be RSV (51.58%) while it was rhinovirus/
enterovirus in 1-18 age group (26.28%), SARS-CoV-2
in 18-65 and over 65 age groups (28.57%), (30.61%).
Distribution of pathogens by age groups is presented
in Table 1. Polymicrobial pathogens were identified in
32 of patients under the age of one (35.55%), 63 of the
patients in 1-18 age group (26.58%), 6 of the patients
in 18-65 age group (9.23%) and 4 of the patients over
65 (8.88%).

Discussion

Although the clinical findings of bacterial and viral
respiratory tract infections are similar, their treatment
approaches are different. Timely and correct diagnosis
of respiratory tract pathogens is important especially
to prevent unnecessary use of antibiotics and antibiotic
resistance [7]. Various studies have shown that
unnecessary antibiotic usage is at a quite high level
in treatment of respiratory tract infections [8-10].
Unnecessary use of antibiotics leads to increased
cost as well as contributing in the development of
antibiotic resistance [11]. Moreover, it should be noted
that antibiotics are not innocent pharmaceuticals, and
they may have serious side effects [12]. In this study,
panel test was requested from 576 patients who were
hospitalized due to respiratory tract infection and 437
of these (75.86%) were revealed to have one or more
viral pathogens. This significantly high-rate points at
the smart utilization of the test as well as the fact that
most of the respiratory tract infections are caused by
viral pathogens.

The most frequently identified rhinovirus/enterovirus
is the most common reason of upper respiratory
tract infections (URTIs) across the world and almost

throughout the year and it peaks especially in autumn
and spring months [13]. The pathogen which is
considered to be the cause of relatively innocent URTIs
is associated with chronic obstructive pulmonary
diseases exacerbations, development of asthma,
sever bronchiolitis in infants and children, and fatal
pneumonia in elderly and adults with suppressed
immune systems [14,15]. In our study, rhinovirus/
enterovirus was identified throughout all months, but
it was observed to constitute the majority of agents
especially in September (54.28%) and October
(65.38%). Although observed in all age groups,
rhinovirus is the most common respiratory tract virus
among children under the age of five and it is the
leading cause of hospitalization for children under the
age of two. And it is reportedly the second pathogen,
following RSV, for hospitalizations due to bronchiolitis
[14,16]. In a study conducted on children hospitalized
due to acute respiratory tract infection in Croatia, it was
determined that rhinovirus was the most common virus
detected in individuals under 18 years of age, 60.4%
monoinfection and 39.6% coinfection with other
respiratory viruses [16]. In our study, rhinovirus was
observed the most among the age group of 1-18 and the
pathogen was identified as monoinfection in 59.29%
(83) of the patients and as coinfection in 49.01% (57)
of the patients.

The study identified RSV as the most frequent pathogen
in November and December in line with many other
studies [15,16]. When pathogen distribution by age
groups is examined, RSV was the most frequently
identified pathogenin <1 age group (51.58%). The
most important cause of childhood lower respiratory
tract infections (LRTIs) is respiratory tract viruses, and
the most frequent pathogen is RSV. It is estimated that
global mortality rate attributed to RSV-related LRTIs
in small children is as high as 150,000 per year [17,18].
It is reported that 2.1 million outpatient treatments and
more than 57.500 hospitalizations occur every year
in children below the age of five in relation to RSV
infections in the U.S. [19]. According to the findings
of an extensive study, approximately 33 million RSV-
related acute LRTI cases, 3,6 million RSV-related
acute LRTI hospitalizations and 26,300 hospital deaths
occur every year across the world. 13,300 cases of
deaths are reported to be among 0-6-month old infants
[20]. Sik et al. identified RSV as the most frequently
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seen pathogen in their study conducted on the patients
in pediatric intensive care unit [21]. As an pathogen
which is frequently identified in the early years of
life, RSV is also known as a common and very severe
respiratory tract pathogen among 65 year-olds and
older individuals [22]. In a multi-centered prospective
study, multi pathogen infections with rhinovirus and
RSV were identified in 30% of the children hospitalized
due to respiratory tract infection [23]. In our study,
RSV was identified as monoinfection at the rate of
64.7% and the highest coinfection rate of 19.11% was
determined with rhinovirus/enterovirus. The studies
show that the most common coinfection is rhinovirus-
RSV coinfection [24,25].

Adenovirus may cause infections at all ages, however
it is most commonly identified among pediatric
population, especially among small children and
infants [26]. In our study, adenovirus was identified in
80 patients and most frequently among individuals in
the age group of 1-18 (86.25%). In a study conducted
by Chen et al. on children below the age of 14, yearly
pathogens of respiratory tract infections were analyzed
and a significant increase in adenovirus was identified
in 2018-2019. Although it has shown a decrease in
2020-2021 in the post-COVID-19 period, 80% of the
cases were reported to have been hospitalized [27]. And
59.6% of the cases during an epidemic identified in the
U.S. in 2013-2014 were reported to be below the age of
18, and 68.7% of all cases were reportedly hospitalized
while 31.6% received treatment in the intensive care
unit [28]. 93.75% of adenovirus cases being seen in
children under the age of 18 and coinfection having
a high rate of 50% are important facts in terms of
mortality and morbidity of infection.

Influenza outbreaks which typically start as of the end
of October in the Northern hemisphere peak between
December-February and continue up until May [29].
Influenza is rarely identified in autumn in the study
and a dramatic increase is observed in the month of
December. Influenza virus infections generally limit
themselves with URTIs while they are also associated
with LRTIs especially among elderly people with the
possibility of a mortal course of disease. Individuals
below the age of one and above the age of 65 are in
the most vulnerable age group against the virus and
vaccination is recommended for this group [30,31]. In

our study, only 7 individuals were diagnosed with this
pathogenin the patient group of below the age of one
and above the age of 65, and however, the fact that 5
of those received intensive care treatment (71.43%)
shows the importance of the pathogen in these age
groups. Influenza B viral infections generally lead
to localized outbreaks while influenza A virus is a
primary pathogen for human infections and thus it is
the main reason for epidemics and pandemics [1]. Two
subtypes of influenza A which are still in circulation are
A (HIN1) and A (H3N2) [31]. According to the data
of our country’s Weekly Influenza (Flu) Surveillance
Report, influenza A H3 virus has the highest rate of 62%
of all influenza cases of 2022-2023 [32]. According to
the analysis of six-month data in our study, 70.9% of
86 influenza cases in total are observed to be Influenza
A H3. According to the data of the Weekly Influenza
(Flu) Surveillance Report, the distribution of the cases
similar to Influenza virus positive flu by age groups
shows that the highest case rate is among the age group
of 5-14 [32].

Coronavirus infections generally increase in autumn
and winter months across the world [33,34]. Four-
season coronavirus strain may cause common cold
symptoms in people, and it is responsible of 15-30% of
respiratory tract infections each year. The most frequent
strain among these was identified as OC43-CoV [16].
In our study, OC43-CoV was identified as the most
frequent seasonal coronavirus other than SARS-CoV-2
and NL63-CoV was identified in very few numbers.

Distribution of pathogens of respiratory tract infections
identified via molecular method was analyzed in the
study for a six-month period covering autumn and winter
seasons. Distribution of respiratory tract pathogens by
seasons and age groups was similar in our country to the
global data. The fact that 78.6% of the pathogens were
identified in individuals below the age of 18 shows that
children are more at risk in terms of respiratory tract
infections compared to other age groups. Especially the
high rate of intensive care hospitalizations of infants
below the age of 1 due to respiratory tract infections
(41.11%) shows the importance of fast and correct
diagnosis of respiratory tract viruses in the first year of
life and early childhood period and this is possible with
molecular methods. Early detection in very short times
such as 1 hour is possible with molecular methods for
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patients who go to the hospital for respiratory tract
infection and are hospitalized due to the severity of
their clinical conditions. Identification of positivity in
75.86% of samples and all of it having viral pathogens
are important information to be able to prevent
empirical antibiotic usage in this patient group.

Conclusion

Knowing that viral agents are so common in respiratory
tract infections, which involve the most frequent
unnecessary uses of antibiotics, should be instructive
for clinicians in terms of initiating empirical antibiotic
treatment. Moreover, the use of PCR on the right
patients will enable fast identification of the pathogens
as well as their proper treatments.
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Abstract

Objective: Various scoring systems and markers are used in inten-
sive care practice, and molecules which can predict mortality and
change the course of treatment continue to be researched. We
aimed to investigate whether uric acid, albumin, uric acid/albumin
ratio and uric acid/creatinine ratio were associated with mortality
in intensive care cases.

Materials and Methods: Our study was designed retrospectively
and involved 600 cases. The uric acid and albumin values of the
cases were recorded at the time of admission were recorded, and
the uric acid/albumin ratio and uric acid/creatine ratio were calcu-
lated. APACHE-II scores and SOFA scores of all the patients at the
time of admission were recorded.

Results: Uric acid, uric/albumin ratio, uric acid/creatinine ratios
of Groups AKI and Non-AKI were statistically significant (p<0.001,
p<0.001, p<0.001, respectively). When exitus and discharged cases
were compared, albumin and uric acid/albumin ratios were statis-
tically significant (p<0.050, p<0.050, in order). The cut-off value
for albumin was found as 2.75. Mortality increases at the values
below 2.75. A meaningful difference was detected between the
distributions of albumin cut-off value according to the last conditi-
on of the patients (p=0.038). We discovered a notable correlation
between albumin, uric acid/creatinine ratio, APACHE-II, SOFA sco-
res (p=0.045; p=0.012; p=0.018; p=0.020, respectively).

Conclusion: Uric acid/albumin ratio may be a useful biomarker
in predicting prognosis in cases of acute kidney injury. We believe
that our study will shed light on future studies on the uric acid/
albumin ratio in larger populations and different patient groups.

Keywords: Intensive care, mortality, uric acid, uric acid albumin
ratio, uric acid creatinine ratio
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Uric acid / albumin ratio and mortality

Introduction

Today, there has been an increase in the need for
intensive care as a result of prolonged life expectancy
and increased chronic/acute diseases. As a result of this
increasing need, medical developments in intensive
care are accelerating and reduction of intensive care
mortality is put forward as the main objective [1].
Various scoring systems and markers are used in
intensive care practice, and molecules which can
predict mortality and change the course of treatment
continue to be researched. The ideal marker should be
cheap and easy to use in daily practice [2,3]. Serum
uric acid level can be used to predict intensive care
mortality since it meets these criteria and reflects the
antioxidant capacity in plasma [4].

Uric acid emerges as the last result of purine
metabolism in the human body. Plasma uric acid level
is influenced by many factors, and the main reason
for the change in uric acid value is overproduction or
changes in renal functions. Changes can be observed
in uric acid levels resulting from decreased glomerular
filtration, renal hypoperfusion, decreased tubular
reabsorption and elimination [5]. Even though there
were slight differences in the normal uric acid value,
it was considered 3.4-7.2 mg/dl in males and 2.4-
6.1 mg/dl in females [6]. In the last century, people’s
uric acid threshold have increased with the changing
lifestyle and the relationship of this situation with
existing diseases has been reviewed in many different
studies. It has been demonstrated in different studies
that enhanced uric acid levels are in related to
atherosclerosis, hypertension, adiposity, coronary heart
diseases, diabetes mellitus, stroke, and malignancy [7].

The results of the studies are in contradiction with
each other, and the relevance thereamong uric acid
and mortality has not been revealed with certainty.
Additionally, there are not enough studies investigating
the correlation among uric acid value and period of
mechanical ventilation requirement, non-intensive
care mortality, re-hospitalization rates, and the need
for hemodialysis. Again, the existing scoring systems,
which are Acute Physiology and Chronic Health
Evaluation-1I (APACHE-II) and Sequential Organ
Failure Assessment Score (SOFA), are used in the
intensive care of our hospital, and there are no studies
examining the relationship of these scoring systems

with uric acid in the literature.

For this reason, in our study, we aimed at revealing the
relationship of uric acid values, uric acid/albumin ratio,
and uric acid/creatine ratios of the patients, who were
hospitalized to our intensive care unit between January,
2017 —September, 2019, at the time of hospitalization
with whether patients had hemodynamic instability, and
especially mortality, and comparing them with existing
intensive care scoring systems in the prognostic terms.

Materials and Methods

Ethical consent was gained from the Ordu University
Clinical Research Ethics Committee for our study
(Date: 10/10/2019 Decision Number: 2019/139).
The files of the patients who were admitted to
Ordu University Education and Research Hospital
Anesthesia Reanimation Intensive Care Unit 1 and 2
between January 1, 2017 and September 30, 2019 were
retrospectively examined. The data of the patients were
collected through intensive care files and the hospital
operating system. 600 cases were included in the
study. Among whole subjects admitted to the intensive
care unit between the given dates, 300 intensive care
patients with acute kidney injury and 300 intensive
care patients without acute kidney injury were added
in the study. Patients below 18 years of age, patients
with malignancy, and patients using drugs that may
increase uric acid levels (such as ethambutol and
pyrazinamide) were excluded from the study. Patients
with underlying diseases such as nephrotic syndrome,
liver cirrhosis, 2nd and 3rd degree burns, which might
affect the plasma albumin levels, were excluded from
the study. Hypoalbuminemia was described as plasma
albumin level below 3.5 g/dL. Hyperuricemia, on the
other hand, was described as plasma uric acid level
higher than 7 mg/dL. Demographic data of the patients
such as age, gender, underlying diseases, and duration
of stay in our intensive care unit were recorded. Acute
kidney injury (AKI) has been defined conveniently
the guidelines of the kidney disease improving global
outcomes (KDIGO) [8,9]. If the serum creatinine
heighten was >0.3 mg/dL within 48 hours according
to KDIGO criteria or if the increase in basal creatinine
value was >1.5 times within 7 days; or if urinary
output was <0.5 ml/kg/hour in the last 6 hours, a
diagnosis of acute kidney injury was established [9].
As intensive care scoring systems, APACHE-II and
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SOFA scores were calculated. Routine biochemical
values, uric acid levels, albumin, CRP (C-Reactive
Protein), procalcitonin values of the patients during
hospitalization were recorded. The uric acid/albumin,
uric acid/creatinine ratios of each case were calculated.

Statistical Analysis

The data were analyzed using IBM SPSS v23.
Compliance with normal distribution was examined
with Shapiro-Wilk and Kolmogorov-Smirnov tests.
Chi-square test was applied to compare categorical
variables according to groups. In the comparison
of quantitative variables by binary groups, the

Independent two-sample t test was used for data with
normal distribution, and the Mann-Whitney U test
was performed for data without normal distribution.
Spearman’s rho correlation coefficient was used to
examine the relationship between quantitative variables
without normal distribution. According to the exitus
condition, ROC (Receiver operating curve) analysis
was used to determine the cut-off value for albumin,
uric acid and uric acid/albumin. The results of the
analysis were presented as mean + standard deviation
and median (minimum — maximum) for the quantitative
data, and as frequency (percent) for categorical data.
The level of significance was taken as p<0.05.

Table 1. Comparison of the categorical variables according to the groups

AKI [n=300] Non-AKI [n=300] Total  Test Statistics P
Gender
Female 110 [36.7] 140 [46.7] 250 [41.7] .
X'=0617 0432
Male 190 [63.3] 160 [53.3] 350 [58.3]
Comorbidity
Diabetes Mellitus 010] 10[3.4] 10 [1.7]
Hypertension 30 [10] 20 [6.9] 50 [8.5]
Congestive Heart Failure 20 [6.7] 10 [3.4] 30 [5.1]
COPD* 10 [3.3] 40 [13.8] 50 [8.5] .
: X°=13.820 0.054
Cerebro-Vascular Disease 20 [6.7] 100 [34.5] 120 [20.3]
Mixed Etiology 170 [56.7] 70 [24.1] 240 [40.7]
Malignancy 40 [13.3] 40 [13.8] 80 [13.6]
Solitary Kidney 10 [3.3] 010] 10 [1.7]
Last condition
Exitus 170 [56.7] 110 [36.7] 280 [46.7] .
. X"=411 0121
Discharged 130 [43.3] 190 [63.3] 320 [53.3] :
Mechanical Ventilation
No 70 [23.3] 60 [20] 130 [21.7] .
A7=0.098 0.754
Yes 230 [76.7] 240 [80] 470 [78.3]
Hemodialysis
No 120 [46.2] 300 [100] 420 [75] .
X"=21.538 <0.001
Yes 140 [53.8] 01[0] 140 [25]
Proteinuria
No 190 [63.3] 290 [96.7] 480 [80] .
X"=10417  0.001
Yes 110 [36.7] 10 [3.3] 120 [20]

x?: Chi-square test statistics [*]: Chronic Obstructive Pulmonary Disease
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Table 2. Comparison of quantitative variables according to the groups

AKI [n=300] Non-AKI [n=300] Total Test
statistics
73.97 £ 11.65 100.21 + 154.52 86.86 + 108.49
Age U=424.0 0.867
77 [48 - 90] 77 [20 - 899] 77 [20 - 899]
Total 12.63 +£13.04 253+27.8 18.97 £ 22.46
e U=325.0 0.064
hospitalization days 8.5[3-51] 13 [3 - 105] 10 [3 - 105]
95.61 £48.76 27.42 +£9.93 61.52 +48.98
BUN U=27.0 <0.001
84.65[31.2 - 203.8] 25.55[11.3 -47.3] 419[11.3-203.8]
433+1.71 0.81 £0.21 2.57+2.14
Creatine t=11.203 <0.001
3.911.59 - 8.35] 0.84 [0.45 - 1.24] 1.42 [0.45 - 8.35]
186.93 + 84 169.73 £ 73.49 178.33 £78.73
Glucose U=400.0 0.460
187 [72 - 317] 155.5[70 - 381] 162.5 [70 - 381]
) 7.9+1.24 8.1+0.89 8+1.08
Calcium [Ca] t=-0.705 0.484
7.85[5.6 - 10.5] 8.3[5.1-9.2] 8.05[5.1-10.5]
) 131.86 +5.17 139.03 £ 6.81 135.51 £7.01
Sodium [Na] U=168.5 <0.001
132 [119 - 140] 138.5[129 - 158] 135119 - 158]
535+1.15 3.85+£0.75 458+1.22
Potassium [K]: U=88.5 <0.001
5.2[3-8.39] 3.8[2.33 -5.27] 4.58 [2.33 - 8.39]
) 2.68 £0.53 2.81 +£0.39 274 £0.46
Albumin [Alb] t=-1.083  0.284
2.65[1.9 - 3.6] 2.91[2-3.6] 2.751.9 - 3.6]
14.34 +33.86 10.62 + 18.94 12.48 £27.26
Procalcitonin U=435.0 0.824
1.7210.13 - 155] 1.63 [0.06 - 84.4] 1.72 10.06 - 155]
- i i 19.04 + 14.08 14.47 £ 10.96 16.76 £ 12.72
C-Reactive Protein U=386.5 0.348
[CRP] 15.15[1.52 - 45.8] 10.4 [2.7 - 42] 13.95[1.52 - 45.8]

t: Independent two-sample t test, U: Mann-Whitney U test, mean + s. deviation, median [minimum - maximum|

Results

The comparison of categorical variables according to
the groups is given in Table 1.

The comparison of quantitative variables according to
the groups is given in Table 2.

Comparison of other quantitative variables according
to groups is presented in Table 3.

A meaningful difference was detected between the
medians of the BUN and creatinine values according
to the groups (p<0.001, p<0.001). Similarly, there is
a meaningful difference between the medians of Na,
K wvalues according to the groups (p<0.001, p<0.001).
There is a meaningful difference between the medians

of PH values, HCO3 values, BEecf values according
to the groups (p<0.001, p<0.001, p<0.001). Again
similarly ,there is a meaningful difference between the
medians of uric acid values, uric acid/albumin ratio
values, uric acid/creatinine values according to the
groups (p<0.001,p<0.001,p<0.001). The comparison
of albumin, uric acid, uric acid/albumin ratio and mean
arterial pressure values according to the last condition
of the patients are presented in Table 4.

There is a meaningful difference between the mean
values of albumin, uric acid/albumin ratio and mean
arterial pressure according to the last condition of the
patients [p=0.05; p=0.05; p=0.005, respectively]. The
average of exitus cases was obtained as 66.88, and the
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Table 3. Comparison of quantitative variables according to the groups [continued]

AKI NON-AKI Total Test
statistics
21.17 £ 7.41 18.63 + 6.78 19.9+7.16
APACHE-II score t=1.382 0.172
21 [6 - 36] 20 [8 - 35] 20 [6 - 36]
8.57+3.23 737 +£2.77 7.97 £3.05
SOFA score U=342.0 0.108
8[4-16] 6.5 [4 - 14] 714 -16]
7.23+£0.22 7.44+0.11 7.33+0.2
PH U=161.5 <0.001
7.3 [6.81 -7.51] 7.46[7.1 - 7.6] 7.4 [6.81 - 7.6]
99.69 + 42.52 101.79 + 36.94 100.74 + 39.5 U=
PO2 0.779
93.85 [10 - 228] 91.1 [40.3 - 194] 92.75 [10 - 228] 431.0
41.04 +12.29 40.25 +9.67 40.64 £ 10.97
PCO2 U=421.0 0.668
36.95[23.9 - 76.1] 38.3 [21 - 67.7] 38.15 [21 - 76.1]
18.16 + 6.7 40.39 + 68.25 29.27 +49.37
HCO3 U=170.5 <0.001
20.95[5.4 - 28.1] 27.5[12 - 399.2] 23.1[5.4-399.2]
94.91 + 5.23 95.86 + 6.57 95.39 +5.91
SO2 U=386.5 0.348
96.65 [81.5-100]  97.25[63.5-100]  97.05 [63.5 - 100]
-8.67+9.52 2.65+ 14.1 3.01+13.22
BEecf U=177.5 <0.001
4.7 [-28.9 - 4] 3.45[-52-19.1] -1.8[-52-19.1]
6.65+0.7 4.73 £0.59 5.69+1.16
Uric acid U=19.5 <0.001
6.84 [5.23 - 8] 4.74[3.9 - 5.9] 5.65[3.9 - 8]
2.56 +0.47 1.73 £ 0.41 2.14+0.6
Uric acid / albumin ratio t=7.302 <0.001
2.55[1.82-3.57] 1.65 [1.11 - 2.8] 2.03[1.11 - 3.57]
1.82+0.82 6.16 + 1.68 3.99 £2.55
Uric acid / Creatine ratio U=0.0 <0.001
1.53[0.83-3.71] 575[3.8-11.15]  3.76[0.83 - 11.15]
73.37+17.29 72.23 +14.25 72.8 £15.72
MAP t=0.277 0.783

[Mean Arterial Pressure]

73.33 [46.67 - 113.33] 73.33 [50 - 100.67] 73.33 [46.67 - 113.33]

t: Independent two-sample t test, U: Mann-Whitney U test, mean + s. deviation, median [minimum - maximum]

average of discharged cases was 77.98. This difference
results from the fact that the mean arterial pressure
average of those who died was lower than the average
of those who were discharged.

The consequences of the ROC analysis for uric acid/
albumin ratio, albumin and uric acid according to the
exitus status are given in Table 5.

The cut-off value for albumin was found as 2.75.
Mortality increases with values below 2.75. When the
cut-off value for albumin was taken as 2.75, the area
under the curve (AUC) was found as 0.653. This value

is statistically significant (p=0.042). When the cut-off
value was taken as 2.75, the sensitivity was obtained
as 64.3% and the specificity as 62.5%. No significant
cut-off values were obtained for uric acid/albumin ratio
and uric acid (p>0.050).

ROC curves drawn for uric acid/albumin ratio, albumin
and uric acid according to the exitus status of the cases
are demonstrated Figure 1, Figure 2 and Figure 3.

The comparison of the albumin cut-off values of the
AKI and Non-AKI group and in accordance with the
exitus status is presented in Table 6.
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Table 4. Comparison of albumin, uric acid, uric acid/albumin ratio, uric acid/creatinine ratio and mean arterial
pressure values according to the last condition of the patients

Test

Exitus Discharged Total statistics P
2.62+0.5 2.85+0.41 2.74 +£0.46
Albumin t=-1.982  0.05
2.6[1.9-3.6] 292 -3.6] 2.75[1.9 - 3.6]
5.82+1.16 557+1.17 5.69+1.16
Uric acid U=405.0 0.524
5.9[3.9 - 8] 5.35[3.99 - 7.9] 5.65[3.9 - 8]
23+0.64 2+0.54 214+ 0.6
Uric acid / albumin ratio t=1.973 0.05
2.26[1.37 - 3.57] 1.93[1.11 - 3.32] 2.03[1.11 - 3.57]
3.5+237 4.42 +2.66 3.99 +£2.55
Uric acid/creatinine ratio 4.511[0.83 - U=361.0 0.197
2.82[0.84 - 8.65] ’ ) 3.76 [0.83 - 11.15]
11.15]
66.88 +13.27 77.98 £16.05 72.8 +£15.72
Mean Arterial Pressure t=-2.894  0.005

65.83 [46.67 - 100.67] 80 [50 - 113.33] 73.33 [46.67 - 113.33]

t: Independent two-sample t test, U: Mann-Whitney U test, mean + s. deviation, median [minimum - maximum]

Table 5. ROC analysis results for uric acid/albumin ratio, albumin and uric acid according to exitus status

AUC [95% CI] P SH  Cut-off value Sensitivity Specificity

Uric acid / albumin ratio 0.647 [0.506 - 0.788] 0.051 0.072 >2.0313 0.607 0.594
Albumin 0.653 [0.51 - 0.796] 0.042 0.073 <2.75 0.643 0.625
Uric acid 0.548 [0.399 - 0.697] 0.524 0.076 >5.65 0.571 0.562

10 10
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Figure 1. ROC curve for Uric acid/albumin ratio

Figure 2. ROC curve for albumin according to the
according to the exitus status

exitus status
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Figure 3. ROC curve for Uric acid according to the exitus status

Table 6. Comparison of the albumin cut-off value according to groups and exitus status

<2.75 >2.75 Total Test statistics P
Group
AKI 170 [56.7] 130 [43.3] 300 [100] .
X °=1.067 0.302
NON-AKI 130 [43.3] 170 [56.7] 300 [100]
Last condition
Discharged 120 [37.5] 200 [62.5] 320 [100] .
i X =4286 0.038
Exitus 180 [64.3] 100 [35.7] 280 [100]

x°: Chi-square test statistics

There was a meaningful difference between the
distributions of the albumin cut-off value according to
the last condition of the patients (p=0.038). While the
albumin value of 64.3% of exitus cases was obtained
as 2.75 and below, the albumin value of 62.5% of
discharged cases was found above 2.75. No meaningful
difference between the distributions of the albumin cut-
off value according to the groups (when AKI and Non-
AKI groups are compared) (p>0.050).

Discussion

When uric acid values were confronted among the
AKI and Non-AKI groups, a meaningful difference
was detected; the uric acid values were found to be
higher in the AKI group. When the uric acid/albumin
values were compared between the AKI and Non-
AKI groups, a meaningful difference was found. The

uric acid/albumin ratio was found to be considerably
higher in the AKI group. When uric acid/creatinine
values were compared between the AKI and Non-AKI
groups, a meaningful difference was found. The uric
acid/creatinine ratio was found to be considerably
low in the AKI group. When compared in terms of
mortality, no relationships were found among uric
acid, uric acid/creatinine proportion and mortality.
However, meantime the relationship between albumin,
uric acid/albumin proportion and mean blood pressure
and mortality were compared, a significant relationship
was found. As the uric acid/albumin ratio increases,
mortality increases. It is possible to say that mortality
increases as albumin and mean blood pressure decrease.

Recently, a sum of 1112 subjects approved to the
intensive care unit were evaluated with a retrospective
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study conducted by Chen et al., and the uric acid
values of these patients at the time of admission were
collected. The relationship between ICU and 90-day
mortality and plasma uric acid values of patients were
examined. No difference was reported between uric
acid level and mortality, as in our study [4]. In addition
to this study, in a prospective study by Aminiahidashti
et al., 120 subjects received to the intensive care unit
in 2014 were examined, and no significant relationship
was detected between the uric acid level of the patients
and intensive care mortality whereas the high uric acid
level prolonged the span of mechanical ventilation
[10].

In a prospective research conducted in the United States
of America in 2015, the relationship between plasma
uric acid values and intensive care mortality of patients
received to the intensive care unit due to sepsis was
reviewed, and it was concluded that the intensive care
mortality increased as the uric acid value increased [3].

In a study conducted by Yeter et al, the relationship
between uric acid/albumin proportion and mortality
in intensive care patients was examined. The authors
found a strong correlation between hypoalbuminemia
and early mortality. They determined the cut-off value
for albumin as 2.86. They observed that mortality
increased at albumin values below 2.86. They asserted
that the uric acid/albumin ratio was a valuable
biomarker in predicting acute kidney injury, and it
was a valuable biomarker in predicting intensive care
mortality [11]. Our study consequences are in full
compatibility with the study results of Yeter et al. The
study of Yeter et al. is the first study in the literature
searching the relationship between uric/acid albumin
ratio and mortality. Our research is the second study in
the literature. There are no other studies researching the
relationship between acid/albumin ratio and mortality.

Guler et al. examined the relationship of albumin
and hemoglobin values with hospitalization time
and mortality in geriatric patients operated for thigh
fractures. They discovered that there was no relationship
between albumin and hemoglobin values and mortality
[12]. In our study, we observed that mortality increased
as albumin values decreased. Meanwhile, as our
albumin values decreased, our APACHE-II and SOFA
scores, which were our intensive care mortality scores,

increased. The relationship between hypoalbuminemia
and intensive care mortality was proven many times in
our study with different analysis methods.

Likewise, in pediatric intensive care units and mortality
studies, a significant relationship was detected between
the low albumin level and mortality, and it was found
out that albumin had a predictive value on mortality
[13,14]. Even though our study was carried out with
adult intensive care patients, our results fully coincide
with the literature.

Msaad et al.
mortality in hemodialysis patients. In their study, the

investigated the factors causing
researchers reported that albumin and prealbumin
were the indicators of malnutrition and mortality
in 126 hemodialysis patients. They expressed that
mortality increased as the albumin and preaalbumin
levels decreased [15]. Our study populations are
different; however, our results are similar. Msaad et
al. researched the albumin relationship in end-stage
chronic kidney patients. In our study, that is to say, the
relationship among hypoalbuminemia and deadness
was investigated in critically care subjects with acute
kidney injury.

Uric acid/creatinine ratio obtained when correction
is made by proportioning to creatinine to neutralize
the effect of possible serum uric acid level changes
resulting from kidney functions is more sensitive than
the uric acid level to show anaerobic changes caused by
hypoxia. There are various studies indicating that the
uric acid/creatinine is increased in cardiovascular and
pulmonary and neuropsychiatric diseases which cause
hypoxemia, such as chronic obstructive pulmonary
disease, heart failure, cyanotic heart disease, pulmonary
thromboembolism and pulmonary hypertension [16-
18]. In our study, however, it was attributed that the
uric acid/creatinine proportion was not correlated with
deadness. Besides, the uric acid/creatinine proportion
was detected to be lower in patients with acute kidney
injury and patients who passed out. From this aspect the
uric acid/creatinine ratio, our results are not compatible
with the literature. The patient groups studied in the
literature and our patient groups are quite different. Our
difference from the literature in terms of the uric acid/
creatine ratio may be related to the fact that our patient
group is a completely different group.
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Our research has some limitations. The retrospective
style of the study is the first limiting factor. Moreover,
examining the 90-day mortality of patients after
drainage from the critically care service would have
been useful in investigating the long-term effects of
serum uric acid, uric acid/albumin and albumin levels.

Conclusion

Consequently, the uric acid/albumin ratio is a simple,
inexpensive, useful biomarker which can be calculated
practically. As albumin is a marker of mortality, the uric
acid/albumin ratio can also be utilised as an identifier
of mortality in intensive care patients. The uric acid/
albumin ratio may be a useful biomarker in predicting
prognosis in cases of acute kidney injury. We believe
that our study will shed light on future studies on
the uric acid/albumin ratio in larger populations and
different patient groups.
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Abstract

Introduction: Acute mesenteric ischemia(AMI), a condition associated
with high mortality risk and challenging diagnosis, typically arises due to
arterial blockages in mesenteric vessels. Despite the absence of a specific
diagnostic test for this condition, various markers are utilized in its diag-
nosis. In our study, we aimed to assess the clinical and laboratory results
of patients requiring surgical intervention due to AMI.

Materials and Methods: Our study included 25 patients diagnosed with
AMI between January 2017-January 2019. Demographic characteristics,
comorbidities, time of hospital admission, blood parameters (leukocyte
count, platelet count, amylase, lactate, arterial blood pH, bicarbonate,
actate dehydrogenase), preoperative abdominal computed tomography
results, duration of surgery, clinical course, need for secondary surgery
within 48 hours postoperatively, additional resection requirement, and
postoperative clinical follow-ups were recorded from hospital records.

Results: The mean age of patients was 70.2+12.7 years, with a male-to-fe-
male ratio of 14/11. Eighteen patients(72%) were identified to have occ-
lusion in the superior mesenteric artery due to thrombosis or embolism.
In seven of these patients(68%), secondary surgery was required within
48 hours postoperatively, with an additional resection needed in 12 cases.
The group with a fatal outcome exhibited significantly higher lactate valu-
es compared to the surviving group. Among survivors, there was a trend
indicating a shorter time from emergency room admission to surgery,
but no statistically significant difference was observed. In patients requ-
iring secondary surgery, leukocyte values post the initial surgery were
observed to be higher, although not significantly, compared to those not
requiring additional resection.

Conclusion: In elderly individuals with accompanying illnesses presen-
ting to the emergency room with abdominal pain, the possibility of AMI
should be considered. Elevated leukocyte and lactate levels may support
the clinician’s suspicion of AMI. Additionally, high leukocyte values in the
postoperative period could serve as an indicator that ischemia may have
progressed, necessitating secondary intervention.
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Prognosis in mesenteric ischemia

Introduction

Acute mesenteric ischemia (AMI) is a critical
emergency condition with a high risk of mortality and
morbidity due to intestinal ischemia and infarction.
Mortality rates can be as high as 65%, with delays in
diagnosis and treatment being significant contributors
to this outcome [1-3].

The main causes of mesenteric ischemia include
mesenteric artery embolism (50% of cases), mesenteric
artery thrombosis
thrombosis (5%), and non-occlusive mesenteric
ischemia (20-30%) [4,5]. While open surgery is the
primary treatment method, percutaneous transluminal
angioplasty (PTA) and stenting are also utilized in
endovascular treatment, offering faster blood flow and
reducing the risk of mortality and morbidity [6-10].

(15-25%), mesenteric venous

Diagnosing mesenteric ischemia can be challenging,
as severe abdominal pain may not always align with
physical examination findings. Intravenous contrast-
enhanced computed tomography (CT) is commonly
preferred for diagnosis due to its high sensitivity and
specificity, despite some guidelines recommending
angiography as the gold standard [11,12,13,14].

Despite efforts, a specific biochemical marker
for mesenteric ischemia diagnosis has not been
established. While L-lactate, D-dimer levels, serum
alpha-glutathione S-transferase, and nesfatin-1 have
been reported to assist in diagnosis, a conclusive

marker is yet to be determined [11,15].

The study aims to assess the impact of laboratory
results and clinical findings on the diagnosis and
prognosis of patients with acute mesenteric ischemia.

Materials and Methods

This retrospective study, conducted with ethical
approval, involved reviewing the records of 1679
patients who presented to the emergency department
with abdominal pain complaints and were referred
to the General Surgery clinic between January 2017
and January 2019. Among them, 29 patients were
diagnosed with acute mesenteric ischemia. Excluding
four patients with incomplete information and those
referred to different hospitals post-surgery, the study
analyzed data from hospital records,
details,

including

demographic comorbidities, admission

time, blood parameters (leukocyte count, platelet
count, amylase, lactate, pH, HCO3, and Ilactate
dehydrogenase), surgery duration, secondary care
needs at 48 hours postoperatively, additional resection
requirements, and postoperative clinical follow-ups.

Patients were grouped based on postoperative survival
and the need for additional resection during secondary

surgery,
subgroups. The study utilized the SPSS 20 program for

with data comparisons between these

variable analysis, assessing data distribution with the
Kolmogorov-Smirnov test. Quantitative independent
variables were analyzed using the independent sample
t-test and Mann-Whitney U test, while the Wilcoxon
test was applied for dependent quantitative variables.
The Chi-square test was employed for qualitative
independent variables analysis, and in cases where its
conditions were not met, the Fisher’s exact test was
preferred.

Results

The study included 25 patients with a male-to-female
ratio of 14/11 and an average age of 70.2+12.7
years. Only one patient (4%) had no comorbidities.
Thrombosis or embolism in the superior mesenteric
artery (SMA) was the cause of AMI in 72% of cases.
Among the 17 patients, 68% underwent secondary
surgery after 48 hours, with 12 requiring additional
resection due to progressing intestinal ischemia.
Demographic and clinical data are summarized in
Table 1.

In examining the impact of collected data on mortality,
a significant difference in lactate values (p:0.043)
was noted between the group with mortality and the
group without (Table 2). Surviving patients generally
underwent surgery within 12 hours of emergency room
admission, though this difference was not statistically
significant. No significant variations were observed in
other variables.

When patients undergoing secondary care were
categorized based on the need for additional resection,
no significant differences were found among the
examined parameters. However, patients requiring
additional resection exhibited significantly higher
postoperative leukocyte values and significantly lower
platelet values after the initial surgery (Table 3).
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Parameter
Age (year) (Mean+SD)

Time Between Applying to the Emergency Department and Surgery
(n,%)

Preoperative leukocyte x10° (Mean+SD)
Postoperative leukocyte x10° (Mean+SD)
Platelet x10° (Mean+SD)

Arterial pH (Mean+SD)

Amilase (U/L) (Mean%SD)

Lactate (mmol/L) (Mean+SD)
Bicarbonate (HCO3) (mEqg/L) (Mean+SD)

Lactate Dehydrogenase (U/L) (Mean+SD)
Table 1: Distribution of demographic and laboratory data of all patients

70.20+13.05

<12 hour

>12 hour

11 (%44)

14 (%56)
17.02+8.51
17.27+10.74
239.04+133.72
7.31£0.09
126.084103.54
3.42+1.68
20.46+3.33
367.60+£143.15

Parameter Survival (n:8)
Age (year) (Mean+SD) 68.63+14.84
Gender (n,%) Female 4 (%50)

Male 4 (%50)
Time Between Applying to the <12 hour 6 (%75)
Emergency Department and
Surgery (n.%) >12 hour 2 (%25)
Second Look (n,%) No 3 (%37.5)

Yes 5 (%62.5)
Preoperative leukocyte x10° (Mean+SD) 17.66£10.83
Postoperative leukocyte x10° (Mean+SD) 15.53+12.06
Platelet x10° (Mean+SD) 270.25+132.09
Arterial pH (Mean+SD) 7.35+0.09

Amilase (U/L) (Mean+SD)

148.38+126.36

Lactate (mmol/L) (Mean%SD) 2.46+1.41
Bicarbonate (HCO3) (mEq/L) (Mean+SD) 21.67+4.36
Lactate Dehydrogenase (U/L) (Mean+SD) 337.50+118.99

Exitus (n:17)
70.94+12.55
10 (%58.8)

7 (%41.2)

8 (%47.1)

9 (%52.9)

5 (%29.4)
12 (%70.6)
16.72+7.56

18.08+10.35
224.35+135.91
7.29+0.08
115.59+£93.43
3.88+1.63
19.90+2.70
381.76+154.52

P value
0.662
1.000

0.189

1.000

0.804

0.591
0.435
0.152
0.727
0.043
0.221
0.483

Table 2: Comparison of demographic and clinical data of patients who survived and those who died in the

postoperative period

54

https://dergipark.org.tr/en/pub/cjm


https://dergipark.org.tr/en/pub/cjm

Prognosis in mesenteric ischemia

Parameter
Age (year) (Mean£SD)
Gender (n,%) Female
Male
Time Between Applying to the <12 hour
Emergency Department and
>12 hour

Surgery (n,%)

Preoperative leukocyte x10° (Mean+SD)

Postoperative leukocyte x10° (Mean+=SD)
Platelet x10° (Mean+SD)

Arterial pH (MeanSD)

Amilase (U/L) (Mean+SD)

Lactate (mmol/L) (Mean+SD)
Bicarbonate (HCO3) (mEq/L) (Mean+SD)

Lactate Dehydrogenase (U/L) (Mean+SD)

No additional resection
(n:5)

71.60+11.52
3 (%60)
2 (%40)
2 (%40)

3 (%60)
15.30+4.63

13.80+7.52
315.40+129.77
7.34+0.12
168.60+102.96
3.45+1.70
21.88+5.24
337.20+124.79

Additional resection P
required (n:12) value
68.25+13.88 0.712
8 (%66.7) 1.000
4 (%33.3)

8 (%66.7) 0.593
4 (%33.3)

18.44+10.54 0.537
20.90+12.51 0.175
211.00+108.73 0.108
7.3240.96 0.782
112.83+121.065 0.399
3.41+1.29 0.961
20.23+3.41 0.673
368.83+£184.55 0.928

Table 3: Comparison of demographic and clinical data of patients who required and did not require additional

resection during second look

Patients with

Adbominal Pain
(n:1679)

=

* Patients who were
not diagnosed with

acute mesenteric

ischemia (n:1655)

Patients with

acute

mesenteric
ischemia (n:29)

Figure 1: The flow diagram of study participants

=4

* Incomplete

information and
referred to

different hospitals
after surgery (n:4)

Study

Participants
{25
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Discussion

In 70-80% of AMI cases, ischemia occurs in the
intestines due to mesenteric artery occlusion by an
embolus or thrombus. Compared to other causes of
acute mesenteric ischemia, embolic occlusion leads
to early ischemia and transmural necrosis due to
the absence of advanced collateral circulation [16].
Severe abdominal pain is a prominent symptom in
AMI diagnosis, although it may be disproportionate
to physical findings. Intestinal ischemia typically
manifests before the onset of peritonitis and sepsis
symptoms [17]. The intestines can tolerate a 75%
reduction in blood flow for up to 12 hours, thanks
to collaterals providing vasodilation and increased
oxygen levels [19]. Prolonged ischemia, however, can
lead to vasoconstriction in blocked vessels, resulting
in increased pressure and decreased collateral blood
flow [4,20]. Our study indicates lower postoperative
mortality in patients diagnosed and operated on
within 12 hours from emergency room admission,
underscoring the impact of early diagnosis on mortality.

Acute mesenteric ischemia is frequently observed in
elderly individuals, with some studies suggesting that
increasing age is a poor prognostic sign for mesenteric
ischemia. However, certain publications assert no
relationship between age and AMI prognosis [17].
In our study, there was no significant age difference
between surviving and deceased patients during the
postoperative period.

Arterial emboli and thromboses typically result in
obstructions in the superior mesenteric artery (SMA),
while venous thromboses occur in the superior and
inferior mesenteric veins, splenic veins, and portal
veins [18]. Our study noted that in most patients, acute
mesenteric ischemia (AMI) was caused by emboli or
thromboses in the SMA.

Although the American College of Gastroenterology
guidelines designate angiography as the gold standard
for mesenteric
techniques like CT angiography are preferred due to
their 96% sensitivity and 94% specificity, considering
the invasiveness, limited accessibility, and time-
consuming nature of angiography [11, 13, 14]. In
our study, angiography was not performed due to its
invasiveness and accessibility challenges; instead, an

ischemia diagnosis, non-invasive

arterial CT angiography protocol was applied to the
patients’ CT scans.

Various laboratory tests have been explored for
mesenteric ischemia or infarction diagnosis [25].
A review indicated that lactate levels provided 86%
sensitivity and 44% specificity for AMI [26]. The
specificity of elevated serum lactate levels significantly
shock, diabetic
ketoacidosis, renal, and hepatic failure are excluded

increases when conditions like
[27]. Approximately half of patients with intestinal
ischemia have been observed to have elevated amylase
levels, and about 80% have elevated phosphate levels
[28-30]. Increased levels of blood urea, creatinine, and
amylase, along with an increase in leukocyte count and
changes in acidity, have been considered indicators of
mortality in different studies [31, 32-36]. Although not
statistically significant, some studies have reported that
the development of leukopenia increases mortality and
is associated with a decrease in the protective effect
of the immune system [37]. In our study, among the
examined blood parameters, only a significant increase
in lactate levels was found in patients who experienced
mortality during the postoperative period. Although
no significant result was found among the parameters
examined to determine the need for additional resection
during secondary care, it is noteworthy that patients
requiring additional resection had significantly higher
postoperative leukocyte values and significantly lower
platelet values.

The manuscript is limited by a small sample size,
retrospective design, and a single-center focus,
impacting the generalizability of the findings. Larger,
diverse samples and prospective multi-center studies

would enhance future research validity.
Conclusion

In summary, it is imperative to consider the potential
occurrence of acute mesenteric ischemia (AMI) when
assessing elderly individuals who present to the
emergency room with abdominal pain and concurrent
comorbidities. Vigilance and a high index of suspicion
are crucial in managing these patients due to the
absence of a definitive diagnostic test with both high
sensitivity and specificity for mesenteric ischemia.
Delays in diagnosis, exacerbated by the lack of a
foolproof diagnostic tool, can contribute to increased

56

https://dergipark.org.tr/en/pub/cjm


https://dergipark.org.tr/en/pub/cjm

Prognosis in mesenteric ischemia

mortality rates. Clinicians should take note of elevated
leukocyte and lactate levels, which can serve as
valuable indicators supporting the suspicion of AMI.
The absence of a rapid and precise diagnostic method
underscores the importance of relying on clinical
clues such as these for timely intervention. Moreover,
monitoring leukocyte values in the postoperative period
becomes instrumental, as persistently high levels may
signal the progression of ischemia. Recognizing these
markers and promptly addressing them is essential for
optimizing patient outcomes and potentially averting
the need for more extensive secondary care measures.
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Abstract

Objective: This study aims to show the efficiacy of continuous int-
raarticular pain pump administration after total knee arthroplasty
for pain management.

Material and Methods: This retrospective study was conducted
on bilateral knee arthroplasty surgery patients. The patients who
has one-sided continuous intraarticular pain pump were investi-
gated. The Visual analogue scale (VAS), at the 8th hour, 24th hour,
2nd weekend 1st month and the range of motion (ROM) at the
24th hour, 2nd weekend 1st month were evaluated at both knees.

Results: Twenty-six patients (25 female, 1 male) met the study
criteria. The mean age was 71.66+5.07 years (63-81 years). The
continuous intraarticular pain pump used knees were associated
with a significant decrease in the VAS at the 8th and 24th hours.
Though there were no differences in the range of motion between
pain pump used and non-used knees at the 48th, 2nd weekend 1st
month. No pain pump-related complications were detected.

Conclusion: Using a continuous intraarticular pain pump is effe-
ctive in treating pain after total knee prosthesis. This benefit on
pain relief does not make a significant difference in the range of
motion of the knee.

Keywords: Total knee arthroplasty; pain pump; visual analogue
scale; range of motion

You may cite this article as: Demir T, Bayburt Alkan F, Bozoglan M, Bulut A, Aytekin K. Does the continuous intraarticular pain pump
effective to decrease the pain after total knee arthroplasty?. Cerasus J Med. 2024; 1(1):59-64.
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Intraarticular pain pump and arthroplasty

Introduction

Total knee arthroplasty (TKA) is the major treatment
method for relieving pain in severe joint impairment
but has a very painful erly post-operative period.
High postoperative pain levels may cause patient
dissatisfaction, decreased knee range of motion,
increased narcotic analgesic use and prolonged hospital
length of stay [1]. Besides, if severe postoperative
pain is managed inadequately, the increased oxygen
demand and higher strain on the cardiovascular system
after a major operation such as TKA may pose serious
damage to the patient [2].

Therefore, proper pain management after TKA is
essential for the comfort of the patient, early functional
recovery and to decrease the length of stay in the
hospital. Multiple techniques have been used to provide
pain control such as epidural analgesia, peripheral
nerve block, periarticular injection and patient-
controlled analgesia [3,4]. Continuous intraarticular
local anesthetic infusion through elastomeric pumps
is one of these techniques. Concern on chondrotoxic
effects of local anesthetics in recent years have limited
the use in arthroscopic surgeries but reports on their
effectiveness after TKA are increasing in numbers.
Mauerhanet al reported continuous intraarticular
bupivacaine administration decreases pain but only
four hours postoperatively [3]. Gomez—Cardero et al
used ropivacaine and reported decreased pain, opioid
use, and reduced hospital stay [4].

Our aims were to evaluate the effecivenesst of
continuous intraarticular bupivacaine injection for
postoperative pain control and to determine the effect
of the pain pump on the recovery of postoperative
range of motion of the knee.

Material and Methods

After ethics committee approval (19/09/2018, KAEK-
57), patients who underwent bilateral total knee
arthroplasty between January 2015 and July 2018
were screened retrospectively. The patients whose
medical files were accessible, diagnosed with bilateral
primary gonarthrosis, underwent bilateral total knee
arthroplasty, operated under spinal anesthesia, had at
least one month follow-up and applied a single knee
continuous intraarticular pain pump were included to
the study. Inflammatory diseases, diabetic neuropathy,

psychiatric diseases, and allergies to morphine or local
anesthetics medicines were the exclusion criteria for
the study.

The biggest health insurance provider in our country
only pays for one continuous intraarticular pain pump
in one surgical session. All patients included in the
study were informed in detail preoperatively about the
function of the continuous intraarticular pain pump
and also were informed that the pain pump could only
be applied to one knee. An informed consent form was
obtained from all the patients.

All the patients were operated as the first case in the
morning and underwent spinal anesthesia. A tourniquet
was placed on both lower extremities but not inflated.
The tourniquet was inflated only at the cementation
phase. Both lower extremities were stained with
povidone-iodine. Firstly, surgery was performed on the
left knee. The right lower extremities were re-stained
and re-covered before beginning right knee surgery.
All the patients underwent surgery with the same
surgical team. All surgeries were done with a medial
parapatellar approach. All patients had the same brand
of prostheses (Smith & Nephew, Genesis II CR, USA).
At the end of the surgery, the skin was closed with
subcutaneous absorbable sutures and stapled.

Intraarticular drains were placed in both knees.
The continuous intraarticular pain pump (ON-Q®
PainBuster®, 270 mg, USA) was used only in one
knee (left). The pain pump was prepared with 180 ml
saline and 60 ml Marcaine® (AstraZeneca, Turkey,
Kirklareli). The pain pump was inserted into the joint
and was activated at the end of the operation with a 5 ml/
hour infusion. The activation of the drain began in the
second hour for 15 minutes and continued in this way
every two hours. The standard protocol for painkillers
was administered (Paracetamol 100 mg infusion
4X1 (Perfalgan®, Bristol-MyersSquibb, France),
tramadol hydrochloride 100 mg 4X1 (Ultramex,
ADEKA, Turkey), dexketoprofentrometamol 50 mg
1x1 (Arveles, Menarini, Turkey). In addition, 15
minutes of cold application was used every 2 hours.
Subcutaneous enoxaparin 0.6 mL 1x1 (Clexane, Sanofi
Aventis, Turkey) was applied for deep vein thrombosis
prophylaxis for the first 10 days. For infection
prophylaxis, cefazoline sodium 2x1 g (Cefamezine,
Zentiva, Turkey) and gentamicin 80 mg (Genta, Bilim,
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Turkey) were administered for two days. At the first
postoperative day, all patients began active knee
flexion with closed chain exercises for knee flexion
and isometric quadriceps exercises with straight leg
raise for knee extension. The patients were ambulated
with double crutches. The pain pump and drains were
removed at 48 hours. VAS values at the 8" and 48"
hours, second weekend first month postoperatively
were evaluated for each knee separately. The
evaluations were made by the same orthopedic
resident using the standard VAS pain scale. The loss of
knee extension degree and flexion degree during knee
closed chain were measured via a goniometer at 48"
hours, second week and first month, postoperatively.

Statistical analysis

All data were analyzed using SPSS vn. 21.0 software
(IBM Corpn., Armonk, NY, USA). Shapiro-wilk test
was used to evaluate whether the data had a normal
distribution or not. Two dependent variables with
normal distribution were analyzed with the paired
sample test and the wilcox on signed ranks test was
used for two dependent variables that did not have a
normal distribution. In all the comparisons, statistical
significance was set at the level of p<0.05.

Results

The study consisted of 26 patients (25 female, 1 male)
and the mean age was 71.66 +5.07 years (63-81years).

The VAS scores of the patients at the 8" hour were
4.73+1.079 and 240.938 (right and left knee,
respectively)(p=0.00). At the 48" hour, the VAS scores
were 6.42+0.945 and 2.5041.068 (right and left knee,
respectively) (p=0.00). At the 2™ week the VAS scores
for the right knee were 2.50+1.334 and the VAS scores

Table 1: VAS pain scores at the follow-ups

for the left knee were 2.314+1.192 (p=0.096). At the
1*t month, the VAS scores were 1.35+0.745 for the
right knee and 1.2740.667 for the left knee (p=0.414)
(Tablel).

The loss of knee extension degree of the patients at
48™M hours were 16.38°+4.801 and 13.88°+4.752 (right
and left knee, respectively) (p=0.57). These values
were 9.38°+3.817 for the right knees and 8.46°+3.952
for the left knees at second week (p=0.404). At the 1*
month, the loss of extension degrees of the right knees
were 3.58°+2.802 and the loss of extension degrees of
the left knees were 2.88°+2.123 (p=0.507) (Table2).

The knee flexion degrees of the patients at 48" hours
were 68.42°+10.458 and 72.69°+10.781(right and left
knee, respectively) (p=0.58). At the second week, the
knee flexion degrees of the patients were 98.23°+9.197
and 98.96°+8.987 (right and left knee, respectively)
(p=0.512). These values were 111.81°+9.724 for the
right knees and 113.58°+9.257 for the left knees at the
first month (p=0.411) (Table3).

There were not observed any skin complication,
prolonged drainage, early enfection or systemic
bupivacain side effect (eg, nausea, vomiting, dizziness)
in the study group.

Discussion

This study highlights pain assessment of the patients in
which a continuous intraarticular pain pump was used
just for one knee after bilateral total knee arthroplasty
surgery. The only difference between the knees that
were evaluated in the study was whether or not to use a
continuous intraarticular pain pump. VAS pain scores
were found to be significantly lower in knees using a
pain pump at the eight hand forty-eight hours.

Mean+Std Degrees p
VAS
R Knee L Knee
8™ hours 4.73+£1.079 (3-7) 2.00+0.938 (1-4) 0.000
48" hours 6.42+0.945 (5-8) 2.50£1.068 (1-5) 0.000
2Mweeks 2.50+1.334 (0-5) 2.31£1.192 (0-4) 0.096
1% month 1.35+0.745 (0-3) 1.2740.667 (0-2) 0.414

R: Right, L: Left, p: Significance value, VAS: Visual Analogue Scale
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Table 2: Loss of knee extension degreesat the follow-ups

Mean=£Std Degrees p
ROM
R Knee L Knee
48" hours 16.38+4.801(7-30) 13.88+4.752 (5-25) 0.57
2" weeks 9.38+0.817 (4-21) 8,46+3.952 (3-20) 0.404
1 month 3.58+2.802 (0-9) 2.88+2.123 (0-7) 0.507
R: Right, L: Left, p: Significance value, ROM: Range of Motion
Table 3: Knee flexion degrees at the follow-ups
Mean+Std Degrees p
ROM
R Knee L Knee
48" hours 68.42+10.458 (40-88) 72.69+10.781(45-90) 0.58
2% weeks 98.23+9.197 (85-119) 98.96+8.987 (85-120) 0.512
1% month 111.8149.724 (92-130) 113.5849.257 (95-130) 0.411

R: Right, L: Left, Std: Standart deviation, p: Significance value, ROM: Range of Motion

Knee prosthesis surgery is an effective method to
improve knee functions and pain due to arthrosis. After
surgery, 60% of patients feel severe pain, while 30%
of patients feel pronounced levels of pain [5]. There
is no gold standard protocol for pain control, which
effects postoperative rehabilitation and the duration of
stay in the hospital. In the literature, generally opioid,
NSAID and peripheral block use were described.
Though these treatments were used, a variety of
side effects were reported (nausea, vomiting, motor
block and other GIS side effects) [6-9]. Continuous
intraarticular analgesic administration aims to reduces
systematic drug requirements and thus minimizing
these side effects and simultaneously ensure better
pain control. Williams et al. reported pain scores and
morphine consumption did not reduce using a 0.5%
bupivacaine infusion pump over 48 hours [10]. Ali
et al. compared an infusion pump with a placebo
in a study and did not identify pronounced clinical
differences in VAS pain scores, hospital stay, morphine
consumption and drug side effects. They reported they
stopped clinical administration due to identifying an
increase in deep infections [9]. Rasmussen et al. used
morphine and ropivacaine infusion to reduce pain

after knee prosthesis and ensured early mobilization
and they reported hospital stay shortened, knee flexion
increased and morphine consumption reduced in this
way [11]. Ong et al. reported that patient-controlled
intravenous morphine infusion with an additional
bupivacaine infusion pump was effective in reducing
pain, reducing morphine consumption and increasing
function [12]. Goyal et al. identified a clear reduction
in VAS scores and opioid requirements, especially
in the first 2 days in a study comparing placebo with
bupivacaine infusion. The same study did not observe
any difference between the two groups in terms of
complications [13]. In this study, we identified the
VAS scores were better in the 8" and 48™ hours for
the knees with the infusion pump. We observed the
analgesic requirements for knees without pumps were
more pronounced, especially in the first 48 hours.
We did not identify any significant difference in VAS
scores in the 2 weekend 1 month.

There are a variety of studies about the effects on
ROM of local anesthetic administration after knee
surgery. Mullaji et al. administered local infiltration
(bupivacaine, fentanyl, methylprednisolone acetate,
cefuroxime) to single knees in addition to the analgesic
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treatment protocol in patients with TKA performed
on both knees. During follow-up, they identified that
VAS scores were low on the infiltration side during
postoperative 1%day, discharge day, 2" and 4" week
check-ups. In the same study knee flexion was found
significantly better on the infiltration side at discharge,
2n weekend 4" week. Especially in 4" week controls,
only 5 patients had flexion below 120 degrees
on the infiltration side, while 16 patients without
infiltration had flexion below 120 degrees [14]. Busch
et al. compared knee prosthesis patients with local
injection of ropivacaine, ketorolac, apomorphine and
epinephrine mixture with patients without injection
and did not find any significant differences in terms
of knee ROM at 6-week check-up [15]. Gomez-
Cardero et al [4] identified a significant fall in VAS
score and opioid requirements for patients with
ropivacaine intraarticular infusion compared to the
placebo group and stated that there was higher knee
ROM especially until the 1% month, with the same
level of ROM after the first month. In this study, both
the extension loss and flexion degress of the knees
that continuous intraarticular pain pump used or not
used did not show a significant difference. Although
it is thought that postoperatively good pain relief will
increase functional results, we found that pain level
and functional recovery were not positively correlated
in this patient group.

There is variety in the local infiltrative drugs and their
administration durations. These drugs have a very
similar half-life time. The half-life of bupivacaine is
3.5 hours, while ropivacaine varies from 2-6 hours
[12]. In their meta-analysis, Zhang et al. did not
directly compare these two drugs but reported that
indirect comparisons found that ropivacaine had a more
protective effect against pain. Additionally, 2 cc/hour
infusions were reported to be more effective on 24-hour
and 48-hour VAS scores compared to infusions below
2 cc/hour [16]. The Daily recommended bupivacaine
limit is 400 mg [17]. In this study, we used 300 mg
bupivacaine in a continuous infusion of 5 cc/hour. We
did not observe any skin complications or systematic
bupivacaine side effects. We obtained a clear benefit
for VAS scores on eight and forty-eight hours.

The main limitation of this study is the small number
of patients but with our knowledge in the literature,

there is no study that assesses the effect of continuous
intraarticular pain pump in the single knee on patients
with bilateral total knee arthroplasty. All the other
studies were designed with a placebo. The biggest
advantage of this study is; the control group of the
continuous intraarticular pain pump usage is the
other knees of the same patients. Therefore, we think
that the evaluation of the efficacy of the continuous
intraarticular pain pump in this study provides more
accurate results.

Conclusion: Pain management with a continuous
intraarticular pump is an effective method for eight
and forty-eight hours after total knee arthroplasty.
This treatment does not provide beneficial effects for
postoperative functional recovery.
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Abstract

Aortoiliac occlusive disease, also referred to as Leriche syndrome,
is an obstruction of the distal abdominal aorta, iliac and femoro-
popliteal arteries by cause of atherosclerotic process. The coexis-
tence of aortoiliac occlusive disease and aortic infection has been
mentioned in hardly any cases in the literature. Air presence in the
aorta is not uncommon in inflammatory and infective conditions.
However, aortic air without pseudoaneurysm formation has rarely
been reported and is important in the early diagnosis of aortic
infections. This report describes a patient with aortic infection ac-
companied by Leriche syndrome, causing acute mesenteric ische-
mia and spleen abscesses.

Keywords: Leriche syndrome, Mesenteric ischemia, Spleen abs-
cess, Aortic infection

A 78-year-old male patient with known aortoiliac occlusive disease (Fig-
ure 1) was admitted to our emergency department (ED) complaining of
fever and abdominal pain. On physical examination, the patient had a
fever of 39 °C and generalized abdominal tenderness. His blood pressure
was 90/50 mm Hg, and his heart rate was 95 beats per minute. Laboratory
investigations revealed renal failure, with a creatinine level of 4.5 mg/dL
and a urea level of 205 mg/dL. The white blood cell count was 10,750
cells/mm?, and the C-reactive protein (CRP) level was 386 mg/L.

Contrast-enhanced imaging was not performed because of the renal

You may cite this article as: Eryuruk U, Bekei T, Aslan S. Aortic infection accompanied by Leriche syndrome: Presenting with acute
mesenteric ischemia and spleen abscesses. Cerasus J Med. 2024; 1(1):65-67.
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Aortic infection accompanied by Leriche syndrome

failure. Unenhanced abdominal computed tomography
(CT) revealed air bubbles in the thrombotic aortic
lumen at the infrarenal level (Figure 2A). In addition,
intestinal ischemia findings, such as portal venous
gas and pneumatosis intestinalis, and multiple spleen
abscesses were observed (Figure 2B-C). Based
on these laboratory and imaging findings, acute
mesenteric ischemia and splenic abscesses caused
by septic embolism due to aortic infection were
considered. Therefore, emergency surgery or systemic
anticoagulant treatment was not administered. After
broad-spectrum antibiotic treatment started in the ED,

Figure

1. Contrast-enhanced CT performed four months before

the patient’s admission to the emergency department
(ED), showing total occlusion of the infrarenal aorta and
bilateral iliac arteries (curved arrows).

clinical improvement was observed in the patient’s
renal functions and bowel ischemia findings.

Aortoiliac occlusive disease, also known as Leriche
syndrome, is an atherosclerotic disease characterized
by complete occlusion of the abdominal aorta and both
iliac arteries. The absence of femoral pulses, erectile
dysfunction, and claudication in the pelvis and thighs
are among the findings of the disease. An infection of
aortoiliac thrombosis is extremely rare and has been
reported in only a few cases in the literature [1-3]

Acute mesenteric ischemia due to septic embolism is
a very specific scenario. It has been reported in only a
few cases of infective endocarditis and, its treatment is
enigmatic. The main therapeutic dilemma is related to
the use of anticoagulation, and there is insufficient data
on its use in the literature [4]. In our case, anticoagulant
treatment was not initiated in the ED or during follow-

up.

Gas presence in the aorta is not uncommon in
inflammatory and infectious processes. However,
air bubbles without pseudoaneurysm formation have
rarely been reported and are important in the early
diagnosis of aortic infections [1]. Mycotic aortic
aneurysm accompanied by Leriche syndrome has been
reported in the literature, albeit in few cases. In these
reports, both surgical treatment and antibiotic therapy
alone were used as treatment modalities [1-2]. In our
case, the diagnosis was made by the presence of air
in the thrombotic aortic lumen without the formation
of a pseudoaneurysm, and clinical improvement was

achieved with an antibiotherapy.

Tl s Yy - L

2.A. Coronal view of non-enhanced abdominal CT performed on admission to the ED, showing the presence
of gas (arrows) in the occluded aortic lumen at the infrarenal level.B. Axial unenhanced abdominal CT images
showing peripherally located portal venous gas (short arrows) and spleen abscesses (curved arrows).C. Axial view
of unenhanced abdominal CT showing findings of acute mesenteric ischemia findings: presence of pneumatosis
intestinalis (short arrows) and mesenteric stranding (long arrows).
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To our knowledge, this is a unique presentation of
infected aortoiliac thrombosis, which has not yet been
reported in the literature. In the ED, infected aortic
thrombosis and its complications should be considered
in patients with Leriche syndrome, especially in the
presence of aortic air on non-contrast abdominal CT.
Being aware of this unusual scenario will be helpful in
initiating appropriate treatment in the ED and correct
management of the patient.
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Rheumatoid arthritis; it is an autoimmune disease that usually
shows symmetrical polyarticular involvement and positivity for
rheumatoid factor and anti-cyclic citrullated peptide can be ob-
served. Patients may not have antibody positivity, but rheumatoid
arthritis may be present and these patients are defined as serone-
gative rheumatoid arthritis. It is expected decrease acute phase
reactants levels and disease activity scores of patients who start
treatment. It is important to review the diagnosis, especially in pa-
tients with seronegative rheumatoid arthritis who do not respond
Tokat Erbaa Devlet Hastanesi to treatment. In this case report, a patient who was followed up
E-mail: ewrener@hotmail.com with the diagnosis of seronegative rheumatoid arthritis and was
diagnosed with soft tissue tumor in his hand is presented.
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Introduction

Rheumatoid arthritis (RA) is one of the most common
autoimmune diseases, affecting approximately 1% of
the world’s population [1]. It is usually characterized
by symmetrical polyarticular involvement, morning
stiffness, and inflammatory pain [2]. Rheumatoid
factor (RF) and anti-cyclic citrullated peptide (Anti-
CCP) positivity are frequently observed in patients
[3]. Both RF and anti-CCP negativity is thought to
be 10-48% among RA patients and these patients are
defined as seronegative RA [4]. In the differential
diagnosis, osteoarthritis, other rheumatic diseases with
polyarticular involvement, and infectious factors such
as hepatitis B virus and chikungunya virus that cause
polyarthritis should be considered [5,6]. It is necessary
to review the diagnosis, especially in seronegative
RA patients who do not respond to treatment. In this
case report, a patient who was followed up with the
diagnosis of seronegative RA and was diagnosed with
soft tissue tumor in his hand is presented.

Case Presentation

A 42-year-old female patient says that she has been
followed up with the diagnosis of RA for about 5
years. Therefore, she said that she used methotrexate
10 mg/week subcutan, hydroxychloroquine 400 mg/
day, prednisolone 5 mg/day, folic acid 5 mg/week. She
applied to us because she was not benefiting from the
medications, the swelling in her hand was gradually
increasing, and she had bruising on her fingers. There
was discoloration on the palmar surface of the 4th and
5th fingers of the right hand, diffuse swelling localized
at the proximal and middle phalangeal levels, there
was no temperature increase, and the range of motion
of the finger joints was slightly limited (Figure 1).

Figure 1. Image of hands and fingers

In laboratory examination, c reactive protein (CRP)
was 1.72 mg/L, erythrocyte sedimentation rate (ESR)
was 20 mm/h, and no pathological findings were

observed in complete blood count (CBC), kidney and
liver function tests. RF and anti-CCP autoantibodies
were negative. In anteroposterior hand radiographs
imaging, soft tissue swellings were observed in the 4th
and 5th fingers of the right hand (Figure 2). Disease
activity score 28 (DAS28) score was calculated as 2,43.
There was no evidence of synovitis in ultrasonography
(USG). In contrast-enhanced right hand magnetic
resonance imaging (MRI), multiple tubular space-
occupying lesions were observed in the soft tissue
of the 4th and 5th fingers (Figure 2). The patient’s
medications were stopped and the patient was referred
to hand surgery.
N A

Figure 2. Right hand finger anteroposterior hand
radiographs and MRI

Discussion

Swelling, synovitis, and pain in the joints may be
observed in RA attacks [2]. In the presence of disease
activity, an increase in the level of acute phase reactants
and deterioration in CBC parameters are expected [3].
RF and anti-CCP positivity are frequently observed in
patients [3]. Erosions can be observed in joints on X-ray
imaging [7].
an attack help in diagnosis and can detect the presence

Ultrasonographic examinations during

of arthritis, synovitis and joint erosion [8]. There are
American College of Rheumatology 2010 (ACR2010)
classification criteria for RA [9]. According to these
criteria, a score of 6 or above supports the diagnosis of
RA. Synthetic disease-modifying anti-rheumatic drug
(DMARD), biological DMARD and target-sensitive
DMARD options are available in treatment [10,11].
Simple disease activity index (SDAI), clinical disease
activity index (CDAI) and DAS28 are used to evaluate
disease activity and treatment response [12,13].

It is expected that the symptoms will regress and the
joint swelling will decrease with treatment. In addition
to clinical response, improvement in acute phase
reactants levels and CBC parameters is expected
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in patients who benefit from treatment. If there is a
response in treated patients, it supports the diagnosis.
DAS28, CDAI and SDAI scores are expected to
decrease in treated patients [12]. Patients may be
primary or secondary unresponsive to treatment [11].
Other treatment options may be considered in patients
who do not respond to treatment.

In our case, joint involvement was asymmetrical,
there was swelling only in the 4th and 5th fingers,
and swelling was unrelated to attacks. Contrary to
what was expected in RA, there was neither synovitis
nor erosion on USG. In addition; findings such as
unresponsiveness to treatment, normal acute phase
levels, RF and anti-CCP negativity, absence of erosion
on x-ray do not match the findings of RA. Patient’s
ACR2010 score was less than 6. Although there was
no treatment response, the DAS28 score was low.
Considering the patient’s findings, it is thought that
symptoms are thought to result from an etiology other
than RA. Therefore additional imaging was performed.
A soft tissue tumor was detected in the patient’s hand
during additional imaging. Soft tissue masses in the
hand are rarely observed and can be detected through
imaging methods in undiagnosed patients [14].

As a result, although RF and anti-CCP positivity is
expected in RA patients, concept of seronegative RA
causes diagnostic confusion in antibody-negative
patients. It is necessary to review the diagnosis and
ensure that other diagnoses are excluded, especially
in seronegative RA patients who do not respond to
treatment.
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