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ABSTRACT
Hemophagocytic lymphohistiocytosis should be considered in patients with persistent fever, hepatosplenomegaly,
pancytopenia. Hypercytokinemia originated from genetic disorder effecting the cellular defects of cytotoxic T and natural
killer lymphocyte activity is the underlying pathophysiology of the disorder. In this review we summarized the recent advances
in the management of hemophagocytic lymphohistiocytosis.
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INTRODUCTION

EPIDEMIOLOGY

Hemophagocytic lymphohistiocytosis (HLH) is an acute,
rapidly progressive, potentially fatal hyperinflammatory
syndrome, arises as a result of a excessive immune response
characterized by impaired cytotoxic T-lymphocyte (CTL) and
natural killer (NK) cell activity (1). Therefore, hypercytokinemia
emerges and results in immune-mediated injury of multipl
organ systems.
Infants are most frequently affected from birth to 18 months of
age, but the disease is also observed in children and adults of all
ages (2,3). HLH can occur as a familial / primary or sporadic
/ secondary disorder. Primary HLH should be assessed in two
categories; familial HLH induced by unique genetic mutations
and certain primary immune deficiencies caused by underlying
genetic defects, whereas secondary HLH is triggered by various
infections, autoimmune disorders, and malignancies, metabolic
syndromes (4,5). Infection is a common trigger both in those
with a genetic predisposition and in sporadic cases (1-3).
The diagnosis of HLH is a challenge. Manifestations, findings,
or signs are often nonspecific. Common clinical manifestations
of HLH are unremitting fever, organomegaly (including
lymphadenopathy, hepatomegaly, and splenomegaly), liver injury,
consumptive coagulopathy, hypertriglyceridemia, cytopenias,
neurologic dysfunction, dermatologic abnormalities, and
elevations of acute phase reactants (notably serum ferritin) (6).
Prompt initiation of treatment for HLH is essential for the
survival of affected patients. The fatality rates of HLH in
hospitals ranges from 20% to 75%, with intensive care unit
mortality rates reaching 50% to 80% (7).

The majority of HLH epidemiologic data comes from
retrospective large cohorts. The incidence of HLH ranges from 1
to 225 per 300,000 live births and appears to vary geographically
in the pediatric population (8). According to a retrospective
study conducted in Texas by Niece et al (9), the average age of
diagnosis in children is 1.8 years. Both sexes are equally affected
in pediatric HLH (10).
It is unclear whether HLH has a racial or ethnic predilection. Most
series in the literature are retrospective, reflecting the experience
of a single center or a group of regional centers. In one US study
of 68 adult patients with HLH from three large academic medical
centers in Boston, Massachusetts, 65 percent were white, 13%
were black, 10% were Asian, and 7% were Hispanic (11).
There is no precise data on the prevalence of HLH in adults. The
average age at presentation of HLH in adulthood is around 50
years (12). Although the exact incidence of HLH in adults is
unknown, it has been estimated that it accounts for up to 1 out of
every 2,000 adult admissions to tertiary medical centers (12,13).
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PATHOPHYSIOLOGY
In normal immune response, CD8+ cytotoxic T cells and NK
cells contact with a virus-infected cell and release cytolytic
granules containing perforin (a protein that forms pores in
the target cell, allowing granzymes to enter and destabilising
the target cell’s membrane) and granzymes (proteins involved
in triggering apoptosis in the target cell) to promote cytolytic
destruction. These enzymes must be structurally normal,
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correctly trafficked throughout the cell, and packaged into
granules for the normal progression of immune response. These
granules must subsequently be exocytosed into the immunologic
synapse between the cytotoxic cell and then the contents enter
the target cell (11).
There are numerous genetic causes of HLH predisposition. PRF1
is the first identified genetic cause of familial HLH. PRF1 encodes
perforin. Perforin oligomerizes on target cells after being released
from immunologic synapses, forming pores which allow other
cytotoxic granule contents to enter the target cell and induce
apoptosis. Granule contents cannot enter target cells in patients
with perforin deficiency and this condition results in HLH (14).
Patients with perforin deficiency are diagnosed with familial
HLH type 2. The cause of familial HLH type 1 is still unknown.
Mutations in UNC13D, STX11, and STXBP2, respectively,
cause familial HLH types 3-5. These gene’s protein products
are required for normal exocytosis of cytotoxic granules. In
the presence of these gene defects, granule contents are not
released into the immunological synapse and target cells
cannot be destroyed (15,16).
The pathophysiology of acquired HLH is still not fully
understood and thought to be multifactorial. It may result
from a malignant, infectious, or autoimmune stimulus, in the
absence of an identifiable underlying genetic trigger. Different
patterns of T lymphocyte activation and differentiation have
been observed in secondary HLH patients compared to those
with primary HLH, implying that these two entities may have
different pathogenesis (8).
Lymphomas that cause HLH have been documented to
produce proinflammatory cytokines, which serve as an initial
and longlasting stimulus for the activation of cytotoxic T
lymphocytes and NK cells and therefore the occurrence of
syndrome is triggered (5,17).
The most common infectious trigger for both primary and
secondary HLH is Epstein-Barr virus (EBV). EBV infection
of CD8+ cytotoxic T lymphocytes, which normally infects B
lymphocytes, can result in EBV-associated HLH. This infection
drives their uncontrolled activation and abnormal activity (18).

CLINICAL PRESENTATION
The signs and symptoms of HLH are widely heterogeneous and
nonspecific, ranging from persistent unexplained fever to sepsis.
Therefore, the first condition of diagnosis is always suspicion
(11,19).
In general, HLH clinical manifestations are serious; frequently
resulting in complications such as sepsis, bleeding, and
multiorgan failure. The main and most common symptom of
HLH is fever and it is frequently unremitting, seen persistent for
3-7 days, and present at the onset. It should always be considered
that fever may not be present in the neonatal period (19,20).
Moreover, organomegaly (splenomegaly, hepatomegaly,
hepatosplenomegaly or lymphadenopathy), neurologic
involvement, signs of liver dysfunction and bleeding symptoms
like hemorrhage, petechiae, purpura ,ecchymosis can be
present in physical examination (21,22). Splenomegaly is the
most common oeganomegaly in overall HLH, on the contrary
hepatomegaly is seen more often in pediatric HLH (23).
Neurological symptoms such as seizures, meningismus,
peripheral neuropathy, cranial nerve involvement, ataxia,
dysarthria, lethargy, encephalopathy, and coma are more common

in childhood HLH (8). The involvement of the central nervous
system (CNS) should always be evaluated at initial diagnosis.
Changes in mental status should be addressed immediately,
especially in the early stages of therapy (3,24). Other nonspecific
clinical findings may include edema, rashes, and gastrointestinal
symptoms such as nausea, vomiting, diarrhea, and abdominal
pain. Patients with severe disease may have pulmonary, renal, or
cardiac involvement (8).
Another clinical entity that should definitely be mentioned at
this point is COVID-19 associated multisystem inflammatory
syndrome (MIS-C). In the light of our current knowledge
about the COVID 19 pandemic, we know that MIS-C is a
clinical emergency and can cause an exaggerated inflammatory
response, organ dysfunction and even mortality. The clinical and
laboratory findings may overlap with HLH, therefore, it should
be evaluated carefully in the differential diagnosis (25,26).

DIAGNOSIS
The diagnosis of HLH should be kept in mind, in every
individual either an infant, child, or adult with unexplained fever,
hepatosplenomegaly, cytopenias, hepatitis, or inflammatory
central nervous system findings, prior HLH-like episodes, a
family history of HLH, or a known genetic disorder associated
with HLH.
Once a diagnosis of HLH is suspected, numerous tests should
be performed to gather supporting evidence for the diagnosis
of HLH syndrome, as well as to establish which organ systems
are affected and the severity of involvement. All patients should
be evaluated for infections and malignancies, since these two
conditions are the most common triggers for HLH (27).
The diagnosis of HLH syndrome is based on clinical presentation
in the setting of elevated inflammatory markers. Ideally, the
diagnosis is based on fulfilling the published diagnostic criteria
used in the HLH-2004 trial (28). The recommended criteria
is shown in Table 1. As well, the HLH-probability calculator
(HScore) is another widely accepted diagnostic scoring
system. The parameters considered in this scoring system
can be listed as follows: the presence of immunosuppression,
fever, organomegaly, elevation in triglyceride level, ferritin
levels, aspartate aminotransferase/serum glutamic oxaloacetic
transaminase levels, fibrinogen levels, presence of cytopenias,
and hemophagocytosis in bone marrow specimens. A higher
score is more likely to be associated with a diagnosis of HLH. The
creators of this scoring system found an optimal cutoff of 169,
which corresponded to a sensitivity of 93% and a specificity of
86%, determining the diagnosis of HLH in their study (29).
Table 1. Diagnostic criteria according to HLH-2004 guidelines
A. Molecular diagnosis consistent with HLH    Or
B. 5 of the 8 criteria listed below
1. Fever ≥38.3°C
2. Splenomegaly
3. Cytopenia (affecting at least two of the three lineages in the
peripheral blood)
Hemoglobin <9 g/dL (infants <4 weeks: hemoglobin <10g/dL)
Platelets <100×103/µL
Neutrophils <1000/ µL
4. Hypertriglyceridemia (≥265 mg/dL) and/or hypofibrinogenemia
(≤150 mg/dL)
5. Hemophagocytosis in bone marrow or spleen or lymph nodes or
liver
6. Low or absent NK cell activity
7. Ferritin ≥500 ng/mL
8. sCD 25 (sIL2Ra) ≥ 2400 U/mL
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A wide variety of laboratory findings can be seen in HLH,
and none of them are pathognomonic. The most common
laboratory findings of HLH include cytopenia affecting at
least two lineages, hypertriglyceridemia, hyperferritinemia,
hypofibrinogenemia, and elevated soluble IL-2 receptor,
soluble CD163 and liver function tests. Different mechanisms
have been suggested in the pathogenesis of cytopenia. The
most well-known of these is hemophagocytosis. On the other
hand, Th1 type T cells produce TNF-α and IFN-γ, and with
the effect of these cytokines, suppression of hematopoiesis
and induction of apoptosis is seen in bone marrow (8,11). The
most common cytopenias are anemia and thrombocytopenia.
Also elevated TNF-α inhibits lipoprotein lipase activity
and this leads to hypertriglyceridemia. On account of the
hyperinflammatory state, acut phase reactants are elevated in
HLH. The most significant increase is observed in ferritin.
In response to elevated cytokines, an upregulation in heme
oxygenase is seen and this causes hyperferritinemia (30).
Positive predictive value of ferritin in literature varies
between different trials, although negative predictive value
using a cut off of 500 ng/mL (the current diagnostic cut-off
according to HLH-2004 criteria) is quite high in both adults
and children (29). An exception for the elevated acute phase
reactants is about erythrocyte sedimentation rate (ESR). Due
to the hypofibrinojenemia, low ESR is expected. Another
marker for activated lymphocytes is IL-2 receptor alpha chain
(CD25) and soluable form of CD25 (sCD25) is released from
activated lymphocytes and relatively specific for the diagnosis
of HLH (31). As well, abnormal renal function and elevated
transaminases can be determined as a result of organ system
involvement. Renal HLH is frequently present with acute
kidney injury and therewithal associated with poor prognosis.
There is a different approach, which must be mentioned in
here about the elevated transaminases. Elevated aspartate
aminotransferase (AST) is one of the diagnostic criteria of
the HScore but not the HLH-2004 criterion although have
been shown to be present in >75% of both adults and children
with HLH (28).
Also measurement of NK cell activity can be done, howewer
the test has a poor predictive value and the limitied availability,
it is not commonly performed in most centers. Nevertheless
the predictive value of NK cell activity is better for HLH in
children than adults (32). Another marker is CD163, which
elevates in macrophage activation but it can increase not only
in HLH but also in malignancy, autoimmunity, and infection
(11).
To evaluate the morphologic findings; the significant and
diffuse accumulation of lymphocytes and macrophages is
a typical microscopic feature in HLH which occasionally
demonstrate hemophagocytosis,. These infiltrates are typically
found in the bone marrow, although can be reported in the
spleen, lymph nodes, liver, skin, lungs, meninges, cerebrospinal
fluid (CSF), and, in rare cases, subcutaneous tissue. The bone
marrow may be hypocellular or hypercellular at first, but
ultimately hypoplasia emerges. According to the diagnostic
guidelines of HLH-2004 study, finding of hemophagocytosis
is neither specific nor required for the diagnosis. Moreover,
hemophagocytosis has not have a diagnostic threshold value
(33,34).
Molecular diagnosis consistent with HLH is a hallmark for the
diagnosis of HLH alone. Diagnosing HLH and initiation of the
treatment is a medical emergency, so the genetic testing is not
32

routinely done in cases such a prompt diagnosis is required. On
the contrary, mutation testing may be done prophylactically in
children with a strong family history of HLH. In such cases,
the test should include the known familial HLH mutations at a
minimum. If the patient has the clinical features for the specific
immunological disorders like X-linked lymphoproliferative
disorder, Chediak-Higashi syndrome (CHS), Griscelli
syndrome type 2 (GS2), or Hermansky-Pudlak syndrome type
2 (HPS2), than the appropriate testing may be warranted. It
should be always kept in mind that, a negative mutation result
does not rule out HLH (11).
Differential Diagnosis
As mentioned before, HLH can mimic a number of
common conditions that cause fever, pancytopenia, hepatic
abnormalities, or neurologic findings. Clinical features of sepsis
and HLH can overlap, since hyperinflammation is present in
both conditions. Therefore, it is critical to distinguish between
these two conditions because the treatment for HLH is aimed at
suppressing the immune response, which could be devastating
in a patient with sepsis (35).
Patients who had diagnosed as sepsis but also met the
diagnostic criteria of HLH-2004 protocol, should always be
undertaken the diagnostic work-up for HLH (36). Also, many
atypical infectious species; such as visceral leishmaniasis,
histoplasmosis, atypical/tuberculous mycobacteria, bartonella,
brucella, disseminated herpes simplex and disseminated
adenovirus can cause cytopenia and inflammatory marker
elevations, resulting in an HLH-like picture. The etiology in the
majority of these cases is not immune-related. Direct infection
therapy is preferable in these infections, as immunosuppression
has the potential to aggravate the underlying infection (27).
The neurological features of HLH can be difficult to
distinguish from other neurological disorders. Viral
encephalitis, autoimmune disseminated encephalomyelitis,
central nervous system vasculitis, rasmussen encephalitis,
multiple sclerosis, febrile infection-related epilepsy
syndrome and acute necrotizing encephalopathy are
among the differential diagnoses in HLH with neurological
involvement (37).
Hematologic disorders such as Langerhans cell histiocytosis
affecting the marrow and/or visceral organs, as well as a
variant of multicentric Castleman disease, may imitate HLH.
Both of these diseases can be effectively managed by treating
the underlying condition with or without extra corticosteroids
(27).

TREATMENT
Since HLH is characterised by uncontrollable immune
activation, the goal of therapy is to control the immune
response. Immunosuppressive and myelosuppressive
agents, most commonly high-dose corticosteroids and the
epipodophyllotoxins are the cornerstones of acute therapy.
Primary HLH is nearly always fatal without treatment (17,21).
The mortality rate in patients with secondary HLH who do
not receive treatment is not well defined, but current literature
suggests a rate of 50-75% (17). Prompt and aggressive treatment
is essential. The development of standardised treatment
protocols with haematopoietic stem cell transplantation
(HSCT)have increased the survival from a 1-year survival rate
of less than 5% to a 5-year survival rate of 21% (21,37).
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The treatment of HLH should begin as soon as the syndrome
is recognised, but after a carefully evaluation for the diagnosis
og malignancies. The diagnosis of hemophagocytosis and the
staging of CNS involvement should not be delayed (38-40).
Treatment of HLH should be combined with prompt
treatment of any underlying triggers that have been identified.
Rituximab is effective in the treatment of EBV-HLH (41).
Hematopoietic stem cell transplantation can cure familial
HLH and can be used as a consolidation therapy. Also,
HSCT is recommended in relapsed HLH after successful
salvage treatment in patients with high-risk hematologic
malignancies. The degree of remission before HSCT is an
important survival factor, particularly in patients lack human
leukocyte antigen-identical donors (42).

CONCLUSION
HLH is a multi-system disorder of immune dysregulation that
typically occurs in the context of an immunologic challenge and
causes significant morbidity and mortality. Although HLH is
a potentially fatal medical condition, the signs and symptoms
can be unspecific. Suspicion must be maintained at a high level,
especially in the context of certain clinical disorders, such as
rheumatologic, infectious, and hematologic diagnoses, as
well as immunosuppressed states. Multidisciplinary patient
care is essential, with the haematologist included in the
diagnostic workup and therapeutic management, since it has
complex clinical outcomes. The goal of therapy is to suppress
the hyper-inflammatory state and immune dysregulation
which cause life-threatening organ damage and even death.
The development of standardised treatment protocols has
significantly improved HLH patient survival rates. However,
the current mortality rate remains extremely high. A better
understanding of the disease pathogenesis, the development
of more predictive diagnostic tests, and the development of
newer treatment modalities will improve the outcome of this
rare, life-threatening disease.
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ABSTRACT
Background: COVID-19 disease, which has taken over the world for more than a year, is unfortunately not yet understood and
a definitive treatment has not been found. The aim of this study is to investigate the changes in clinical and laboratory tests of
critical COVID-19 patients followed in the intensive care unit between March/2020 and December/2020 and to evaluate the
factors that cause these changes with literature information.
Material and Method: In the study, during the beginning of the pandemic and its progress; 50 COVID-19 patients treated
in the intensive care unit between March-April-May/2020 were defined as group 1, and 50 COVID-19 patients treated in the
intensive care unit between October-November-December/2020 were defined as group 2. Clinical, laboratory and intensive
care processes of the patients in the groups were analyzed retrospectively and compared.
Results: Demographic data were similar between groups. Group 2 patients had higher 28-day mortality, and this result
was statistically significant (p=0.006). Transfer rates of group 1 patients to the service after intensive care were found to be
statistically higher (p=0.029).
Conclusion: 28-day mortality was found to be different between similar patient groups who were admitted to intensive care
during different periods of the pandemic. The reasons for this may be: changes in pathogenicity as a result of viral mutations,
different immune responses of hosts to viral infection, intensive care experience of healthcare professionals.
Keywords: COVID-19, intensive care unit, pandemic, critical patient

INTRODUCTION
In December 2019, cases of atypical severe pneumonia were
reported in Wuhan, China (1). The World Health Organization
named this new virus, which causes atypical cases of severe
pneumonia, as severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) and the disease as COVID-19 (2). In the first
months of 2020, the rapid global increase in the number of
cases and deaths has made this disease one of the most critical
global health emergencies of modern times (3). Critical disease
findings are observed in approximately 10% of the confirmed
cases (4). Intensive care units have an important place in the
treatment of these patients. Critical COVID-19 is a disease
with high mortality due to multiple organ failure (5). During
the pandemic process, many treatment strategies have been
proposed against COVID-19 disease. SARS-CoV-2 is one
of the members of the RNA virus family. Therefore, just like
other viral disease; antiviral drugs constitute an important
part of the treatment of COVID-19. Additional treatments
such as steroids and tocilizumab have been added to antiviral
treatment protocols during the pandemic process (6,7).
COVID-19 treatment guidelines have been published by the
National Institutes of Health and the guideline is updated on
new treatments (8). In the light of some theoretical information
Corresponding Author: Ufuk Demir, ufukdemir0853@gmail.com

about changing treatment strategies and pathophysiological
features of COVID-19 disease; we aimed to share the clinical
results of patient groups who were admitted to intensive care
during the beginning of the pandemic and in the last months
and the factors that may cause these results with this original
research article.

MATERIAL AND METHOD
The study was carried out with the permission of Kastamonu
University Clinical Research Ethics Committee (Date:
17.11.2021, Decision No: 2020-KAEK-143-10.01). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.
100 of 386 patients who were followed up in the Kastamonu
Training and Research Hospital COVID Intensive Care Unit
between March and December 2020 were included in our
study. A total of 50 patients, including the first 17 patients
in March for the first 17 patients in April and the first 16
patients in May, were included in the study and were named
as Group 1. A total of 50 patients, including the first 17
patients in October, the first 17 patients of November and
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the first 16 patients in December, were included in the study
and were named as Group 2. All patients included in the
study had at least one of the conditions of involvement of
SpO2 ≤93%, respiratory rate ≥30/min, PaO2/FiO2 ≤300 or
more than 50% in lung tomography according to the criteria
of national health institutes (8). Confirmed COVID-19 PCR
tests performed by our hospital laboratory were positive for
all patients. Patients; comorbidity (hypertension, diabetes
mellitus, cerebro vascular event etc.), age, gender, APACHE
II scores, 28-day mortality, invasive mechanical ventilation
support, transfer from intensive care to inpatient unit,
CRP, Ferritin, D-dimer values were recorded and evaluated
retrospectively.
Data from participants were encoded and analyzed using
SPSS version 22 (IBM). Descriptive analysis was performed
to calculate frequency and ratios. The Chi-square test was
used to examine the level of relationship between variables.
P<0.05 was considered statistically significant.

by the T.C. Ministry of Health were applied (9), 20 (40%)
patients from Group 1 and 10 (20%) patients from Group 2
were transferred from the intensive care unit to the inpatient
service. The difference between the two groups was found to
be statistically significant (p=0.029).
During the ICU period, 34 (68%) patients from Group 1 and
39 (78%) patients from Group 2 needed invasive mechanical
ventilation support. There was no statistically significant
difference between the groups (p=0.26, Table 3).

RESULTS

In the subgroup analysis, it was determined that 24 (70. 5%)
of 34 patients who required invasive mechanical ventilator
support in group 1 were intubated during the intensive
care period, and 18 (46. 2%) of 39 patients in group 2 were
intubated during the intensive care period. A statistically
significant difference was found between the two groups in
terms of the need for intubation during the intensive care
period (p=0.03).

Age and gender distribution in terms of demographic data was
similar between Group 1 and Group 2. In terms of additional
disease; 46 patients in Group 1 and 40 patients in Group 2 had
one or more additional diseases. APACHE II score average
of Group 1 was 22, and APACHE II score average of Group
2 was 25. There was no statistically significant difference
between the demographic data of the groups (Table 1).

Group 1
(n:50)
38-95
68.2
34 (68%)
10-34
22.66
46 (92%)

Group 2
(n:50)
50-93
71.5
36 (72%)
12-38
25.18
40 (80%)

p
0.46
0.66
0.74
0.32

n: Number of patients

The CRP, Ferritin, D-dimer values of
 the patients in the
groups when they were admitted to the intensive care unit
were compared. As a result of statistical analysis, while there
was no significant difference between the groups in terms of
CRP and ferritin values, there was a significant difference
between the d-dimer values. The values of
 the patients in
Group 1 were found to be higher than in Group 2 (Table 2).
Table 2: Average of CRP, Ferritin, D-dimer values of the patients when
they were admitted to intensive care unit
Group 1
Group 2
p
CRP average value (mg/L)
131
124
0.66
Ferritin average value (ng/ml)
482
416
0.42
D-dimer average value (mg/L)
6.1
2
0.03
n: Number of patients

When the 28-day mortality of the patient groups is evaluated;
It was found that 27 (54%) patients in Group 1 and 40 (80%)
patients in Group 2 died within 28 days. The difference
between the two groups was found to be statistically
significant (p=0.006).
To all patients; In the intensive care follow-up, the treatments
specified in the adult patient treatment guide published
36

p

0.006
0.029
0.26

n: Number of patients

DISCUSSION

Table 1: Demographic data of the groups

Age range (Years)
The avarage age
Presence of male gender [n (%)]
Apache II score range
Apache II score average
Presence of additional disease [n (%)]

Table 3: Results of the patients’ intensive care processes
Group1
Group 2
n (%)
n (%)
Total
50 (100%) 50 (100%)
28 day mortality
27 (54%)
40 (80%)
The patient transferred to the service
20 (40%)
10 (20%)
The patient needs to IMV
34 (68%)
39 (78%)

Those who get COVID-19 disease at different times can
give different responses to the disease. In this process,
intensive care has an important place for COVID-19 patients
hospitalized.
In the study of Jourdes et al has been reported that 42. 2% of
the patients in the inpatient service were transferred to the
intensive care unit (10). In COVID-19 disease, patients who
need intensive care follow-up are usually over 60 years old
and with additional disease (11). In our study, the average age
of the patients in both groups was over 60 years old.
The presence of additional diseases was quite high in our
patients in both groups (Group 1: 92%; Group 2: 80%). In
the current studies in the literature, COVID-19 disease was
stated to be more common in the male population, and in our
study, the male population was higher in both groups (12).
Apache II scoring is a scoring used to predict the mortality
of patients followed in intensive care. In some studies, the
average Apache II score of COVID-19 patients was found to
be 12 (12) and 17 (13), but in our study, higher values were

found in both groups. Demographic data of both groups were
statistically similar in our study.
It is known that CRP and ferritin are prognostic factors in
COVID-19 disease (14). There is a significant correlation
between CRP height and PaO2/FiO2 values. PaO2/FiO2 values
decrease with the increase of CRP values (15). In our study,
CRP and ferritin values admitted

to intensive care were high
in both groups.
COVID-19 disease can cause vascular thrombosis. D-dimer
elevation is one of the prognostic factors in this disease (16).
In our study, although Group 1 patients had higher D-dimer
values, both groups had higher than normal values b
 ut Group
1 had lower mortality. The reason for this may be a successful
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treatment or the possibility of a change in the structure of the
virus during the period when group 2 patients were admitted
to COVID intensive care.
In our study, when the 28-day mortality and successful
termination of the intensive care period (being able to be
transferred to the service) were compared in both groups,
a statistically significant difference was found. Although the
age, gender and apache II data of our patients in group 1 and
group 2 were similar, the CRP, ferritin and D-dimer values of
our patients in group 2 were lower.
In the light of the increase in our knowledge of COVID-19
disease and the developing treatment processes (17), we
encountered more severe results in the patients in Group 2,
although both groups had similar characteristics.
SARS-CoV-2 is an RNA virus, RNA viruses are known for
their high mutation rates and hence rapid genome evolution.
Some studies indicate that the transmission of the virus
increases as a result of the mutations it has undergone (18).
As a result of this information, there are publications
predicting that the infectiousness of the SARS-CoV-2 virus
may change as a result of the mutations it has undergone
(19). Although we could not perform genomic analysis in our
patients, this may be one of the reasons why we encountered
more severe results in patients in Group 2.
COVID-19 infection may be accompanied by a severe
inflammatory response characterized by the release of proinflammatory cytokines known as cytokine storm. COVID-19
associated cytokine storm has been characterized by IL-1, IL2, IL-17, IL-8, TNF and most importantly IL-6. The immune
response of the hosts to the virus attack may be at different
levels. Depending on this response, the severity of the disease
varies (20). We think that one of the reasons for the difference
in the clinical results of our patients in group 1 and group 2
may be the differences in the immune response of the host
against the virus.
The COVID-19 pandemic has spread to a wider audience in
our country as in the world. As a result, hospital applications
increased, as well as the number of patients admitted to
intensive care. As a result of the increasing workload healthcare
professionals (doctor, nurse, etc.) who had less experience in
intensive care and the follow-up and treatment of COVID-19
disease had to participate in this process. In the current
literature; There are no publications about the effects of the
experience of healthcare professionals in intensive care or in
the follow-up and treatment of COVID-19 disease on clinical
results. However, we think that this factor is important in the
clinical results of the patients. The low number of participants
is a limiting factor in our study.

CONCLUSION
Although there are similar patient groups while the pandemic
process continues, factors such as antiviral drug resistance,
change in pathogenicity as a result of viral mutations,
different immune responses of hosts to viral infections, and
fatigue of healthcare professionals can be considered in the
emergence of different clinical results. Larger studies are
needed to evaluate the effects of these factors.
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Demographic features of patients followed up in COVID
intensive care units during the pandemic period
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Kastamonu Training and Research Hospital, Department of Internal Medicine, Kastamonu, Turkey

ABSTRACT
Aim: Coronavirus disease is the third coronavirus infection defined in the world in the 21st century, after severe acute
respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS).
Material and Method: We planned to evaluate demographic characteristics retrospectively and present them to the literature
with statistical data. The patients included in our study, positive PCR ( polymerase chain reaction) test, who is under treatment
in the COVID-19 intensive care units of our hospital due to COVID-19 disease. Age, comorbid conditions, admission
complaints, physical examination findings, acute phase reactants, tomography results, length of hospital stay, and treatments
of these patients were scanned from the patient files.
Results: Demographic characteristics were found to be similar to the literature, but there is not enough data in the literature
about chronic drug use. Elderly age, cardiovascular diseases, and ıntensive care unit hospitalization were associated with
mortality.
Conclusion: The patient group who has a chronic disease and uses multiple drugs should be considered. We think that we
contribute to the literature with this information in our study.
Keywords: COVID-19, pandemic, intensive care unit

INTRODUCTION
Coronavirus disease is the third coronavirus infection
defined in the world in the 21st century, after severe acute
respiratory syndrome (SARS) and Middle East respiratory
syndrome (MERS) (1). COVID-19, which emerged in
December 2019, was declared a pandemic factor by the
World Health Organization in March 2020. This virus, which
causes COVID-19, is a member of the betacoronavirus genus
family, an enveloped, single-stranded RNA virus, and is
referred to as “severe acute respiratory syndrome coronavirus
2” (SARS-CoV-2) (2). Of the COVID-19 cases, 80% develop
a mild illness, 14-15% develop acute respiratory distress
syndrome (ARDS), and the remaining 5% develop septic
shock and/or multiple organ dysfunction (3). Although high
mortality rates (30.9-67%) have been reported for COVID-19
patients followed in intensive care units, data on morbidities
are not yet available (4). The average time from the onset of
disease symptoms to the development of pneumonia is 5-7
days, and the time taken for intensive care follow-up due to
respiratory failure varies between 7-12 days (5). High fever,
hypoxemia, increase in acute phase reactants (ferritin, CRP,
Sedimentation), deterioration in kidney and liver function
tests (BFT, LFT), and decrease in lymphocyte and platelet
(PLT) levels are the clues showing that the clinic of the disease
Corresponding Author: Deniz İncaman, denizimgs@windowslive.com

is getting worse. The criteria in Table 1 can be used during
the admission of patients to the intensive care unit.
Table 1. Criteria for hospitalization in the intensive care unit according
to the COVID-19 (SARS-CoV-2 Infection) Guidelines of the General
Directorate of Public Health, Ministry of Health, Republic of Turkey (6).
• Dyspnea and respiratory distress
• Respiratory rate ≥30/min
• Increase in oxygen (O2) need in follow-up
• 5 L/min O2 with SpO2 <90% and PaO2<70 mmHg
• PaO2/FiO2: <300
• Hypotension, SBP<90 mmHg and more than 40 mmHg decrease from
normal SBP and MAP<65 mmHg
• SBP 100/min
• Acute organ dysfunction such as ARF, the acute disorder in LFT, confusion,
acute bleeding diathesis -development and immunosuppression
• Troponin elevation and arrhythmia
• Lactate >2 mmol
• Capillary return and skin perfusion disorder

With the increase in the number of cases during the COVID-19
pandemic period, an increase in the number of severe patients
was observed. The number of patients followed in the intensive
care unit has increased. In this study, demographic data of
patients with COVID-19 disease followed in intensive care will
be examined.
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MATERIAL AND METHOD
Patients with positive PCR tests followed in our hospital’s
COVID-19 intensive care units were included in the study.
Approval for this study was obtained from the Ethics Committee
of Kastamonu University Faculty of Medicine (Date: 11.03.2021,
Approval Number: 2020 KAEK-143-67). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki. When patients were
transferred to the COVID-19 intensive care unit, informed
consent form signatures were obtained from the patient or
the patient’s relatives. The study complies with the Helsinki
declaration, research, and publishing ethics. The data of the
study were collected retrospectively from patient files and the
hospital information system. Follow-up and treatment of each
patient included in the study were carried out by the internal
medicine specialists of our hospital. Since the patients are
admitted to intensive care units with COVID-19, first of all,
anamnesis, physical examinations, monitoring, invasive and
non-invasive (NIMV) mechanical ventilator needs, treatments,
and nutrition are arranged by the specialist physician and are
applied by intensive care nurses. Routine examinations of the
patients are followed every day. Except for emergencies, weekly
chest x-rays are taken. In our study, the medical history of the
patients and the drugs they used were questioned. We analyzed
the non-contrast computed tomography reports taken at the
time of admission, the application, and the most recently sent
hematological and biochemical parameters. The treatments are
given and the complications that developed during the time that
the patients were followed up in the intensive care unit were
evaluated. The Ministry of health gave consent for the study.
Statistical Analysis
In this study, we used mean, standard deviation, median
minimum, maximum, frequency, and ratio values in the
descriptive statistics of the data. SPSS 27.0 program was used
in the analysis.

RESULTS
In Table 2 demographic data such as age, gender, length of
stay, smoking, comorbidities, and some parameters (first
CRP, last CRP, first PLT count, first lymphocyte count) of the
patients were evaluated. The youngest patient was 49 years
old, the oldest patient was 97 years old, and the mean age was
calculated as 77.0. Female/male gender ratio was 37.7%/62.3%.
The duration of hospitalization in the COVID-19 intensive care
unit was between 1 to 70 days, with an average of 8 days. When
the CRP results of the patients were evaluated, the initial CRP
result was between 0.2 mg/L and 478 mg/L, and the mean was
99.5 mg/L. The last CRP levels before the patient died or the
last CRP levels before discharge were evaluated. While it ranged
from 0 to 447 mg/L, its average was calculated as 102.5 mg/L.
Although some patients had low PLT count at admission, the
lowest was calculated as 11.0 103/ul, the highest at 697.0 103/
ul, and the mean 208.5 103/ul. While a serious decrease was
observed in the first lymphocyte counts, it was observed that
this number affected the average lymphocyte count result, the
lowest was 40.0 103/uL, and the highest was 7000 103/uL, and
the mean was 615.0 103/uL. There was difficulty in accessing
the smoking information of the patients. This was thought to be
because there was no mandatory data entry in the patient files
and computer system. Thus, while no data was obtained from
53.3% of the patients about smoking, it was learned that 25.8%
40

of the patients whose smoking data were obtained were smokers
and 20.9% of them were non-smokers. Since the average age of
the patients monitored in the COVID-19 intensive care unit is
thought to be associated with comorbid diseases, information
on chronic diseases was also involved in the study. Data were
obtained from patient files, hospital information system,
and e-nabız system. In 85.2% of the patients, a diagnosis of
chronic disease was found before the intensive care unit. It
was observed that the most common cardiovascular diseases
were not included in the 59.8% (hypertension, hyperlipidemia,
coronary artery disease, cerebrovascular disease, peripheral
vascular diseases, cardiac arrhythmias). Respiratory system
diseases (asthma, bronchitis, chronic obstructive pulmonary
disease) took second place with 24.2%. Type-2 diabetes mellitus
took third place with 23.4%. Neurological diseases were 11.9%
(dementia, multiple sclerosis, Parkinson’s), chronic kidney
disease (patients with low GFR 2 times in the last six months,
patients with one kidney, patients with a kidney transplant, etc.
9.0%, malignancies (pathologically diagnosed and undergone
surgery or chemotherapy- patients who received radiotherapy)
4.5%, gastrointestinal system diseases (gastrointestinal system
hemorrhages, peptic ulcer, ulcerative colitis, chron,..) 1.6%,
others 7.4%.
Table 2. Analysis of patients’ age, gender, length of stay, smoking, and
comorbidity
Min-max
Median
Mean±sd/n-%
Age
49.0-97.0
77.0
76.4±10.6
Gender
Female
92, 37.7%
Male
152, 62.3%
Length of stay (days)
1.0-70.0
8.0
10.3±8.7
First CRP
0.2-478
99.5
120.6±105.6
Final CRP
0.0-447
102.5
127.4±96.4
First PLT
11.0-697.0
208.5
217.8±88.4
First Lymphocyte
40.0-7000.0
615.0
736.0±595.7
Smoking
Yes
63, 25.8%
No
51, 20.9%
Unknown
130, 53.3%
Comorbid diseases
Yes
208, 85.2%
No
36, 14.8%
Cardiovascular system
146, 59.8%
Respiratory system
59, 24.2%
Diabetes
57, 23.5%
Neurological
29, 11.9%
Chronic kidney disease
22, 9.0%
Cancer
11, 4.5%
Gastrointestinal System
4, 1.6%
Others
18, 7.4%

In Table 3 the complaints of the patients at the first admission
to our hospital (COVID-19 emergency outpatient clinic,
branch outpatient clinics) were examined. The first rank was
shortness of breath with 52.0%. Cough and general condition
disorders shared the second place with 20.1%. Fatigue 7.0%,
fever 5.7%, neurological symptoms (headache, dizziness,
blurred vision, etc. 4.9%. There were patients with more than
one complaint. It was concluded that 46.3% of the patients
were followed up intubated.
Antibiotics were used to prevent secondary bacterial
infections and sputum culture results were examined. The
most commonly used antibiotics in COVID-19 intensive care
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units were meropenem with 37.7%, piperacillin-tazobactam
with 35.7%, teicoplanin with 22.1%, and quinolones with
20.9% (moxifloxacin, levofloxacin, ciprofloxacin) and others
(ceftriaxone, vancomycin, fluconazole).
Table 3. Patients’ complaints at admission
Complaint
Shortness of breath
Cough
General condition disorder
Malaise
Fever
Neurological symptoms
Gastrointestinal symptoms
Chest pain
Others
Hemoptysis
Joint pain
Edema
Oral intake disorder

n

%

127
49
49
17
14
12
5
3

52.0
20.1
20.1
7.0
5.7
4.9
2.0
1.2

3
2
2
1

1.2
0.8
0.8
0.4

Table 4 shows the data on the need for invasive and non-invasive
mechanical ventilators while being followed up in the intensive
care unit. Antibiotics given specifically to prevent secondary
bacterial pneumonia or to bacteria grown in sputum cultures
of patients were examined. Often meropenem, piperacillintazobactam, teicoplanin, and quinolones were included.
Table 4. Ventilator needs during treatment and antibiotics used
n
%
Follow-up intubated
Yes
113
46.3
No
131
53.7
Follow up with NIMV
Yes
127
52.0
No
117
48.0
Antibiotic use
Meropenem
92
37.7
Piperacillin-tazobactam
87
35.7
Teioplanin
54
22.1
Quinolones
51
20.9
Ceftriaxone
12
4.9
Vancomycin
12
4.9
Flucanazole
11
4.5

In Table 5 the findings in the non-contrast computed
tomography (CT) reports of the patients taken at the first
admission to the hospital were analyzed. We included the
CORADS classification in our study because it is the most
commonly used radiological imaging classification in the
COVID-19 pandemic. 37.3% of the patients were reported
as CORADS-3, 32.8% as CORADS-6, 23.4% as CORADS
4, 5.3% as CORADS-2, and 1.2% as CORADS-1. In the
physical examinations performed by the clinicians, the
most common respiratory system findings were found,
50.8% (tachypnea, rales, coarse breath sounds, decreased
breath sounds), followed by low GCS (Glasgow coma scale)
with 44.7%. Gastrointestinal system examination findings
(melena, hematochezia, hepatosplenomegaly) were observed
at 1.2%, and cardiovascular system findings (tachycardia,
arrhythmia, pretibial edema, cardiac murmurs) were
observed with 0.8%.

Table 5. The first non-contrast chest tomography reports of the patients
and the first physical examination findings
n
%
Computed tomography findings
Corads-1
3
1.2
Corads-2
13
5.3
Corads-3
91
37.3
Corads-4
57
23.4
Corads-6
80
32.8
Physical examination findings
Respiratory system finding
124
50.8
Low Glasgow coma scale
109
44.8
Gastrointestinal system findings
3
1.2
Cardiovascular system findings
2
0.8
Others
3.6

In Table 6 the most common complications in patients
hospitalized in intensive care units were noted as sudden
cardiac arrest with 23.8%, followed by multiorgan
failure with 13.5%, and acute renal failure with 12.3%.
Thrombocytopenia was observed at a rate of 10.2%, etiology
includes HIT (heparin-induced thrombocytopenia), drugrelated (antibiotics, antiaggregants), secondary to hemolysis
(microangiopathic hemolytic anemias). Other complications
were 7.0% type 2 respiratory failure, 6.1% cardiac
arrhythmias, 4.9% sepsis, 3.7% cerebrovascular events,
2.5% hyperglycemic complications (diabetic ketoacidosis,
hyperosmolar state-coma), 1.6% acute coronary syndrome,
1.2% pulmonary thromboembolism. In some patients,
more than one complication is seen at the same time. These
are followed by gastrointestinal hemorrhage, delirium,
electrolyte disturbances, ARDS, deep vein thrombosis, and
epileptic attacks.
Table 6. Developing complications
Complications
Sudden cardiac arrest
Multiorgan failure
Acute renal failure
Thrombocytopenia
Type-2 respiratory failure
Cardiac arrhythmias
Sepsis
Cerebrovascular event
Hyperglycemia
Acute coronary syndrome
Pulmonary thromboembolism
Gastrointestinal hemorrhages

n

%

58
33
30
25
17
15
12
9
6
4
3
2

23.8
13.5
12.3
10.2
7.0
6.1
4.9
3.7
2.5
1.2
0.8
0.6

In Table 7. we analyzed the drugs used by the 85.2% of the
patient population with chronic diseases, which we mentioned
before. We could list the most common antihypertensives
with 30.4% (ACE inhibitors, beta-blockers, alpha-blockers,
calcium channel blockers, thiazides), antiaggregants with
27.0%, antidiabetic drugs with 18.8%, and inhaler drugs
with 15.6%. The rate of patients who started tocilizumab
treatment while COVID-19 was being followed up in the
intensive care unit was observed as 9.4%. In other patients,
patients who received tocilizumab during service followup before intensive care follow-up were not included in the
study.
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Table 7. Drugs used by the patients
Drugs used
Antihypertensives
Antiaggregants
Antidiabetics
Inhaler agents
Other
Antiepileptics
Thyroid medications
Antilipidemics

n

%

70
66
42
38
22
11
7
4

30.4
27.0
18.8
15.6
8.2
4.5
2.9
1.6

DISCUSSION
The period of the rapid increase in the total number of cases in
our country occurred in April 2020, as in many countries. Those
with chronic diseases had a higher risk of infection and severe
disease process with increasing admission to the intensive care
units and mortality rates. The course of COVID-19 pneumonia.
1. Mild course: A manifestation with mild symptoms such as
fever, sore throat, cough, myalgia, loss of taste/smell, and no
lung involvement.
2. Medium course pneumonia: These are the conditions in
which cough and shortness of breath are prominent, but
there are no signs of serious pneumonia. Findings with lung
involvement <50% and patient room air saturation of >90%.
3. Severe/serious pneumonia: Findings with fever, dyspnea,
tachypnea (>30/min) and hypoxia (SpO2 <90%). In severe
cases, there is not always a fever. The clinic of the patient is
important in the diagnosis. Radiological imaging is included in
the differential diagnosis of other diseases and complications.
In our study, we examined the patient group with severe/
serious pneumonia followed in the intensive care unit.
There are chronic diseases that interfere with the course
of the COVID-19 infection, such as uncontrolled diabetes
(HbA1c>7.6%), chronic kidney disease, hypertension,
cardiovascular disease history, obesity, a history of
transplantation, or immunosuppressant use (7). In a study
published in China, 99 patients were included in the study and
at least one chronic disease was found in 51% of them, and it was
determined that cardiovascular diseases (CVD), cerebrovascular
diseases (CVD), and diabetes constitute the majority of these
diseases (8). Similarly, in the cohort study that included 813
patients hospitalized with the diagnosis of COVID-19, 48% of
the patients were diagnosed with comorbid chronic diseases, and
these patients were diagnosed with diabetes (19%) and coronary
artery disease (CAD) (8%), and most commonly hypertension
(30%), at the same time, it was reported that those with diabetes
and CAD had an increased rate of death occurring during the
hospital stay (9). In our study, according to the data in Table
2 cardiovascular diseases were the most common with 59%,
respiratory system diseases with 24%, and diabetes with 23.4%.
In a study, smoking was reported between 45-54% of COVID-19
patients followed in internal and general intensive care units
(10). In our study, however, this rate was found to be lower, it was
learned that 25.8% were smokers and 20.9% were non-smokers.
Complaints found in a study conducted at the beginning of the
pandemic were fever in 91 (73.4%) patients, cough in 87 (70.2%)
patients, and shortness of breath in 38 (30.7%) patients (11). In
our study, shortness of breath was in the first place with 52.0%,
and cough and general condition disorder were in the second
place with 20.1%.
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In our study, we aimed to interpret patients followed in
intensive care units from the perspective of internal medicine
specialists. It is recommended to use empirical antimicrobial/
antibacterial agents in patients with COVID-19-related viral
pneumonia and respiratory failure who are being followed up
with a mechanical ventilator (12). In Table 4 the frequencies
of empirical antibiotics given were listed, the most common
being meropenem, piperacillin-tazobactam, teicoplanin,
and quinolones. In a study, CORADS classification data
were shared, CORADS-1 2%, Corads-2 5%, CORADS-3 9%,
CORADS-4 7%, CORADS-5-6 77% (13). In our study, 37.3%
of the patients in Table 5 was reported as CORADS-3, 32.8%
as CORADS-6, 23.4% as CORADS-4, 5.3% as CORADS-2, and
1.2% as CORADS-1.
Since, to our knowledge, there are a few physical examination
findings of COVID-19 patients we think that the data shared
in our study will contribute to the literature. While there were
tachypnea, rales, coarse breathing sounds, and a decrease
in breath sounds in 50.8% of them as indicated in Table 5
neurologic findings, low GCS (Glasgow coma scale), blurred
consciousness, fever, and confusion) were present in 44.7%.
There are many studies under the title of complications
developed due to COVID-19. These studies were often
systematically separate. For example, in a study, neurological
complications were mentioned, 6% of cerebrovascular events,
15% of consciousness changes, and 19% of musculoskeletal
injuries (14). In a study, many indirect and direct cardiovascular
complications of COVID-19 disease such as acute coronary
syndrome, myocardial damage, pericarditis, myocarditis, heart
failure, cardiac arrhythmias, venous thromboembolism (VTE)
were shown (15). Angiotensin-converting enzyme-2 (ACE-2)
expression is decreased in diabetic patients. The ACE-2 enzyme
is an enzyme found in many organs, including the lungs, liver,
biliary tract, pancreas, kidneys, vascular system, and intestinal
endothelium. In normal human physiology, ACE-2 plays a
role in anti-inflammation and anti-oxidation. However, the
presence of deteriorated anti-inflammatory balance in diabetic
patients with COVID-19 increases the risk of serious lung
damage such as sepsis and ARDS (16). Hyperglycemia that
develops during the disease may be due to the previously known
diabetes mellitus of the patient, or it may also develop with
factors such as steroids given to suppress inflammation, use
of vasopressor drugs, stress, enteral and parenteral nutrition,
and long-term sedentary bed rest. Many studies have shown
that there is a relationship between mortality and morbidity
and hyperglycemia in intensive care patients (17). In our study,
as shown in Table 6 the most common complications were
sudden cardiac arrest in 23.8%, multiorgan failure in 13.5%,
acute renal failure in 12.3%, and hyperglycemia in 2.5%.
Patients who had chronic diseases before the pandemic and
had chronic drug use due to this were examined. In Table 7
the most common chronic drug use was antiaggregants 27.0%,
inhaler agents 15.6%, and antidiabetic drugs 13.9%. It was
correlated with the chronic diseases in Table 2. However, we
think that this information contributes to the literature because
there is not enough data on chronic drug use in the literature.

CONCLUSION
Not only China but the whole world has been seriously
affected by the COVID-19 pandemic. As internists working in
intensive care, we are faced with a severe patient group and
try to manage this group of patients. From time to time, we
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experience waves in the form of an increase and decrease in
the number of patients. We think that we did our best as a
team, together with other branch physicians and intensive care
nurses, to overcome the epidemic.

16. Pal R, Bhansali A. COVID-19, diabetes mellitus and ACE2: The
conundrum. Diabetes Res Clin Pract 2020; 162: 108132.
17. Wang W, Lu J, Gu W, et al. Care for diabetes with COVID-19: Advice from
China. J Diabetes 2020; 12: 417-9.
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ABSTRACT
Aim: Postoperative pain is an essential problem that affects morbidity in surgical cases. We aimed to provide maximal benefits
with minimal side effects, facilitate the recovery period, accelerate mobilization, and provide patient safety and comfort
through the usage of the drug and method of our choice to provide postoperative analgesia.
Material and Method: Our study included 60 elective or urgent lumbar disc surgery cases. The patients were randomly divided
into two groups; (a) The Group S; patients receiving general anesthesia and intraoperative epidural saline injection, and (b)
The Group L; patients receiving general anesthesia and intraoperative epidural 2.5 mg/mL levobupivacaine 10 mL injection.
The patient’s hemodynamic parameters were monitored perioperatively. To all patients, in case of necessity, patient-controlled
analgesia with IV morphine was administered. The pain assessment was done using a numeric pain rating scale and visual
analog scale. In addition, morphine usage during the 24 hours, pain scores, mobilization time, patient satisfaction, and side
effects were evaluated.
Results: In the levobupivacaine group, the pain scores were lower during the whole trial, the morphine consumption in the 24
hour period was lower, the first time of mobilization was shorter, the patient satisfaction was more remarkable, and this group
was more clinically significant considering side effects.
Conclusion: The usage of epidural bupivacaine combined with IV morphine instead of IV morphine alone for postoperative
analgesia is more beneficial for early mobilization, reducing complications, and better patient satisfaction
Keywords: Diskectomy, neurosurgery, local anesthesia

INTRODUCTION
Postoperative pain is an acute form of pain that starts with
surgical trauma and ends with tissue healing. The elimination
of this pain, which has negative effects on organ systems,
is essential for the organism's homeostasis. Postoperative
pain is one of the most important problems affecting
morbidity in patients undergoing surgery. Postoperative pain,
inability to cough and atelectasis in patients, formation of
thromboembolism due to lack of movement, cardiovascular
side effects due to increased catecholamine release, and
undesirable changes in metabolic and neuroendocrine systems
may cause. Although the factors affecting postoperative pain
show personal differences, it depends on the physiological and
psychological structure of the patient, the type, location, and
duration of surgery, postoperative complications, preoperative
and postoperative analgesia management, and the quality of
postoperative care (1,2).
Corresponding Author: Serpil Çetin Gül, serpilcetingul@gmail.com

In general, the most critical aim in pain treatments is to
provide maximum benefit with the chosen method and
drug with minimal side effects, to eliminate or reduce the
discomfort that may occur in patients, to facilitate the healing
process, and to avoid the side effects that may occur due to
treatment (3,4).
Lumbar spinal surgery is a frequently performed surgery, and
its results are satisfactory. However, patients often present
with simple but life-limiting complaints such as pain and
numbness and severe neurological deficits such as drop foot.
Surgery is wide and versatile, from removing the targeted part
that causes the compression or stabilization in the patients
where it is needed. The anesthesia of these patients is also
exceptional, and postoperative pain control is essential. With
its essential advantages in the treatment of postoperative pain,
epidural analgesia application has become more frequent.
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With this method, providing adequate analgesia, minimal
analgesic use, reducing the possibility of drug consumption
and side effects, and saving physician and nurse labor are the
most important advantages.
The aim of the study is to determine the effect of intraoperative
epidural levobupivacaine on postoperative pain in patients
undergoing general anesthesia.

MATERIAL AND METHOD
This study was carried out in 60 elective or emergency lumbar
disc surgery cases in Ankara University Anesthesiology
Department operating room. Patients younger than 18 years of
age, older than 65 years of age, allergic to drugs, and patients
who could not be contacted were excluded from the study. In
addition, patients in the American Society of Anesthesiology
(ASA) class I-III group were included. All studies were
conducted by the principles of the Declaration of Helsinki
2008.
Patients who were informed about the study before the
procedure and whose voluntary consent form was obtained
were randomly assigned to one of the following groups
(withdrawal from the bag) in the operating room.
GROUP S: Patient group given epidural saline (n=30)
GROUP L: Patient group who received epidural levobupivacaine
(n=30)
At the end of the operation, the patients were informed about
using the device by explaining that they would be given pain
medication from the PCA device, which will be connected to
the vascular access in the arm. He was told that he could press
the bolus button and give himself medication when his pain
started.
Anesthesia induction was achieved with 4 mg/kg propofol,
0.6 mg/kg rocuronium, and one mcg/kg fentanyl in all patient
groups. The intubated patient was placed in the prone (prone)
position and made suitable for lumbar disc surgery. 5-6%
desflurane and 50% O2 - 50% N2O inhalation were used for the
maintenance of anesthesia. Heart rate, systolic blood pressure,
diastolic blood pressure, mean blood pressure, and oxygen
saturation were recorded every 10 minutes following the
baseline and post-intubation values. Group S: The study drug
(saline 10 mL) of the patient whose group was determined
randomly was prepared by the anesthesia technician and given
to the surgical team. The surgical area was closed by injecting
10 mL of saline into the patient's epidural space, whose
decompression (laminectomy, discectomy) was completed.
Group L: The study drug of the patient whose group was
determined randomly, 2.5 mg/mL levobupivacaine 10 mL, was
prepared by the anesthesia technician and given to the surgical
team. After decompression (laminectomy, discectomy) was
completed, 10 mL (2.5 mg/mL) of levobupivacaine was injected
into the patient's epidural space, and the surgical area was
closed. After the operation, general anesthesia was terminated,
and the patient was placed in the supine position again, and 50
mcg/kg of neostigmine and atropine were administered.
The extubated patient was taken to the postoperative recovery
unit, where hemodynamic follow-ups were performed every
10 minutes. When the VAS values of the patients questioned
in the recovery unit were 4, a loading dose of 5 mg morphine
was given with a patient-controlled analgesia device (PCA)
containing morphine. PCA solution was prepared as 100 mg

of morphine (1 mg/mL) into 100 mL of saline. The loading
dose was 5 mg, the bolus dose was 1 mg, the lock time was 15
minutes, and the 4-hour limit was 10 mg. No infusion dose
was used. The VAS and NPRS values of the patients at 0, 2, 4,
6, 12, and 24 hours, the number of presses (desired) from the
records in the PCA device, and the number of times the patient
was given analgesics were recorded. In addition, postoperative
complications such as urinary retention, hypotension, pruritus,
nausea, vomiting, constipation, and respiratory depression
were recorded. Before discharge, the patient's satisfaction was
recorded by questioning.
Statistical Analysis
In the study, Studen t test was used for Numerical pain rating
scale (NPRS), Visual Analogue Scale (VAS) values, Demand
analgesia (number of presses) in PCA device, Number of
delivery analgesia in PCA device, parameters that showed
normal distribution. Mann Whithey-U test was performed for
the parameters that were not normally distributed between the
groups. The average value was taken for the first mobilization
hours. The SPSS 18.0 for Windows program (SPSS Inc., IL,
USA) was used for the statistical analysis. P values of <0.05
were considered statistically significant.

RESULTS
Patients were compared in terms of demographic data. When
the two groups were compared in terms of ASA, age, weight,
height, and gender, they were statistically similar (P>0.05). The
patients' SBP, DBP, and HR values were compared between the
groups. They were found to be similar (p>0.05). The operation
times of the groups were found to be statistically similar
(p>0.05).
Numerical pain scores of the two groups were found to be
significantly different in all periods (p<0.005) (Figure 1).

Figure 1. Numerical pain rating scale (NPRS)
* p<0.005 when compared with Group S

VAS values at 0, 2, 4, 6, 12, and 24 hours were significantly
different between the two groups (p<0.05) ( Figure 2).

Figure 2. Visual Analogue Scale (VAS) values
* p<0.005 when compared with Group S
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The demand number requested from PCA device was found to
be significantly less in Group L at all hours (p<0.005) (Figure 3).

Figure 3. Demand analgesia (number of presses) in PCA device
* p<0.005 when compared with Group S

The number of delivery analgesics from PCA device was found
to be significantly lower in Group L at all hours (p<0.005)
(Figure 4).

Figure 4. Number of delivery analgesia in PCA device
* p<0.005 when compared with Group S

The first mobilization hours differed significantly between the
groups (p<0.005) (Figure 5).

Figure 5. First mobilization hours

Patient satisfaction was significantly different between the two
groups (p<0.005). While 29 patients in Group L patients were
satisfied with the application, 20 patients in Group S patients
stated that they were satisfied with the application. Statistical
evaluation could not be made due to the low number of
complications.

DISCUSSION
This study compared postoperative pain control in
patients who underwent lumbar discectomy under general
anesthesia. Compared with the control group, patients given
levobupivacaine to the epidural space in the intraoperative
period had lower pain scores, less postoperative analgesic
requirements, and earlier mobilization times.
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Local anesthetic agents are often used to reduce or eliminate
postoperative pain. They can be used as a single agent or in
combination with other agents in epidural and intrathecal
infusion (5-7).
The primary local anesthetics' action sites given to the epidural
space are dorsal and ventral nerve roots (8). Depending on their
concentration, they block sensory and motor nerve functions.
Thus, by adjusting the concentration of the drug, the selective
sensory block can be obtained without causing a motor block
(9). The local anesthetic agent used in epidural analgesia
should have features such as the rapid onset of action, long
duration of action, not causing the motor block, not causing
allergic and toxic reactions, and minimal hemodynamic and
side effects (10,11). The primary local anesthetics' action sites
given to the epidural space are dorsal and ventral nerve roots
(8). Depending on their concentration, they block sensory and
motor nerve functions. Thus, by adjusting the concentration of
the drug, the selective sensory block can be obtained without
causing a motor block (9). Therefore, the local anesthetic
agent used in epidural analgesia should have features such as
the rapid onset of action, long duration of action, not causing
the motor block, not causing allergic and toxic reactions, and
minimal hemodynamic and side effects (10,11).
In recent years, levobupivacaine, the S (-) isomer of bupivacaine,
has a similar onset and duration of action but has less toxic
effects on the central nervous system and cardiovascular
system in terms of side-effect profile (12).
Huang YF et al. (13) compared the cardiac and central nervous
system toxicity of levobupivacaine to bupivacaine in their study
on sheep. They reported that levobupivacaine has a wide margin
of safety and its toxicity is lower. Gristwood RW et al. (14)
compared the toxicities of levobupivacaine and bupivacaine
on the cardiac and nervous system and concluded that
levobupivacaine is less toxic. In a study comparing the effects
of epidural levobupivacaine, ropivacaine, and bupivacaine,
longer-term analgesia was provided with levobupivacaine
and ropivacaine compared to bupivacaine (15). The results
of several studies in which levobupivacaine and ropivacaine
were administered at low concentration and high volume and
combined with opioids showed that the incidence of motor
block was significantly lower (16,17).
However, Dernedde et al. (18) showed that levobupivacaine at
0.5% concentration at low volume produced less motor block
than 0.15% levobupivacaine.
Pain is a sensory, emotional, and unpleasant feeling associated
with past experiences of the human body, originating from a
certain part of the body, accompanying existing or potential
tissue damage. Therefore, the measurement of pain relies
solely on the patient's report. The value is small because the
measurement is subjective. Pain is a sensory, emotional, and
unpleasant feeling that originates from a specific part of the
body, is associated with existing or potential tissue damage, and
is related to the past experiences of the human body. Therefore,
the measurement of pain relies solely on the patient's report.
Since the measurement is subjective, its value is negligible. Pain
can be measured using one-dimensional and multidimensional
measurement methods. With one-dimensional methods, the
severity and reduction of pain are measured primarily. The
most commonly used tests are the visual analog scale (VAS)
and the numerical pain rating scale (NPRS). The numerical
pain assessment scale is an alternative to or complementary to
the VAS scale (19).
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In this study, we used VAS and NPRS for postoperative
pain assessment of patients due to their advantages such as
being easy to apply, being less affected by misleading factors,
providing valuable information when an adequate explanation
is given to the patient, and enabling the measurement of pain
intensity at certain time intervals and expressing the change
as a percentage. PCA method is frequently used to provide
continuously balanced analgesia after surgery. It is a method
that allows the patient to self-medicate in case of pain,
provides adequate analgesia, reduces the possibility of drug
consumption and side effects with minimal analgesic use,
and saves the workforce of physicians and nurses because the
patient performs the application. In our study, we indirectly
benefited from PCA, which is a much more objective
method of measuring postoperative pain. In our study, we
found that the amount of analgesia requested and received
was less in the patient group who received levobupivacaine
by comparing the analgesia request and analgesia use of the
patients from the records of the PCA device. These results
were compatible with the visual and numerical pain scores
of the patients.
The cause of low back pain and radicular pain in patients
with lumbar disc herniation is still unclear (20,21). In recent
years, nerve root pain and dysfunction have been caused
by more complex pathophysiology, including compression
and inflammation (22,23). In addition to inflammatory
mechanisms, immunological reactions are also held responsible
for the onset of pain (24).
While respiratory depression was not observed in any patient
in this study, statistical evaluation could not be made because
other complications developed in a small number. However,
clinically vomiting, hypotension, and pruritus were more
numerous in the control group. Therefore, the incidence of
complications can be evaluated more healthily in a study with
a higher number of patients.
This study shows that the extremely easy intraoperative
epidural administration of levobupivacaine accelerates the
mobilization of patients by reducing acute postoperative
pain and thus opioid consumption. Therefore, we believe that
adding low-dose opioids to levobupivacaine may be more
effective in postoperative pain control, and this method can be
used routinely in spinal surgery.

CONCLUSION
We determined that the number of opioids consumed due
to PCA was less in the patients we used levobupivacaine.
Accordingly, the incidence of postoperative complications
decreased, and thus early postoperative mobilization was
achieved. Therefore, we believe that levobupivacaine in different
concentrations and volumes and different drug combinations
may be more effective in postoperative pain control.
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ABSTRACT
Aim: The aim of this study is to evaluate the results of 67 open heart surgeries performed in the first year in a new cardiovascular
surgery clinic.
Material and Method: Patients who underwent open heart surgery in our clinic between May 2021 and May 2022 were
evaluated retrospectively. The hospitalization time, cross-clamp time, complications and mortality data of the patients were
obtained retrospectively from the hospital database. In the analysis of the data, mean values were calculated for continuous
variables, while percentage and frequency values were shown for categorical variables.
Results: A total of 67 cases were included in the study. Isolated CABG surgery was performed on 44 patients with
cardiopulmonary bypass (CPB). Isolated CABG surgery was performed on 3 patients without CPB (beating heart). CABG and
mitral valve replacement (MVR) operations were performed simultaneously in two patients. MVR operation and tricuspid
valve annuloplasty operations were performed simultaneously in two patients. MVR surgery was performed in four patients
in isolation. Aortic valve replacement (AVR) operation was performed in 6 patients in isolation. Ascending aorta replacement
was performed in three patients simultaneously with AVR operation. Bentall surgery was performed in two patients, and
intra-cardiac tumor (myxoma) excision surgery was performed in one patient. Bleeding revision surgery was performed in
one patient (1.5%) on the same day due to early bleeding and pericardial tamponade. Sternal dehiscence was observed in two
patients in the late period (3%). Postoperative mortality was seen in a total of four patients (5.9%).
Conclusion: As a result of our study, we determined that the surgeries performed in our newly opened cardiovascular clinic
may have similar results to experienced clinics in terms of mortality and morbidity.
Keywords: New center, open heart surgery, coronary artery bypass, valve replacement

INTRODUCTION
Advances in heart surgery have made progress over the years.
In 1896, surgeon Ludwig Rehn put sutures into the heart of
a soldier injured in his heart in Frankfurt, saving alive (1).
From that day to 1953, when modern heart surgery began,
many surgeons have tried many methods and some of them
have been successful. These initiatives laid the foundations of
today's cardiac surgery. The development in heart surgery has
been realized thanks to brave and faithful surgeons (1).
The development of modern cardiac surgery begins with
Gibbon's discovery of the extracorporeal circulatory system
in 1953. Extracorporeal circulation, which is an indispensable
technique in open heart surgery, is basically based on stopping
the heart and lungs and performing their functions by a
machine. In this way, Lillehei performed the first successful
heart valve repair in 1956 (2) . Sabiston's first coronary bypass
in 1962 and the South African surgeon Christian Bernard
on December 3 1967 performed the human-to-human heart
transplant, which until that time had seemed impossible. In
Corresponding Author: İsmail Dal, drismaildal@gmail.com

the 1970s, open heart surgery had become a routine procedure,
especially in developed Western countries. In Turkey, in
1953-54, Dorken et al., Arel et al., Mumin et al., and Akın et
al. became a pioneer with closed heart surgeries. Serial open
heart surgeries were started to be performed Aytaç etl al. in
1963 at Hacettepe University. In the following years, many
scientists, especially Dr. Ersek and Dr. Beyazid, contributed to
the development of cardiac surgery in our country (2).
The annual number of coronary artery bypass grafting
(CABG) surgeries performed in the United States has been
reported as 450 per one million people (3). When calculated
for our country, there are 30,000 patients who need CABG
per year. These data show that there is still a need for many
cardiac surgery centers in our country. In recent years, open
heart surgeries have started to be performed in many hospitals
outside of the 3 big cities in Turkey (4). One of these hospitals
is Kastamonu Training and Research Hospital. This center
is affiliated with Kastamonu University. Today, all kinds of
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cardiological procedures and all kinds of cardiovascular
surgery can be performed in this center. The aim of this study
is to evaluate the results of 67 cardiac surgery cases performed
in the first year in Kastamonu Training and Research Hospital
Cardiovascular Surgery Clinic.

MATERIAL AND METHOD
Sixtyseven consecutive patients who underwent open heart
surgery in our clinic between May 2021 and May 2022 were
evaluated retrospectively. The hospitalization time, crossclamp time, complications and mortality data of the patients
were obtained from the hospital database. The study was
approved by the Kastamon Training and Research Hospital
Ethics Committee (Approval Number: 2022-KAEK-30). The
authors have no conflict of interest regarding this study. All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.
In addition to routine surgical examinations, pulmonary
function test and carotid artery Doppler USG were performed
for each patient in the preoperative preparations of the patients.
Preoperative dental examination was performed for each patient
who was planned to have heart cavities opened. In all cases, the
operation was performed with a classical median sternotomy
incision. In our study, cardiopulmonary bypass (CPB) technique
with aortocaval cannulation was used. After cardiac arrest was
achieved with antegrade cold crystalloid cardioplegia and topical
hypothermia, the continuation of the arrest was provided with
intermittent antegrade cold blood cardioplegia. Operations were
completed under mild to moderate hypothermia (28°C-32°C).
Cardiopulmonary bypass was not applied in accordance with
the routine procedure in surgeries performed on beating heart.
In patients who underwent coronary artery bypass surgery,
proximal anastomoses were performed under side clamping in
all patients except 4 patients with calcification in the aortic wall.
At the end of the operation, 2 chest tubes were routinely placed
in the cases. The sternum was wired and the operations were
completed. All patients were taken to the surgical intensive care
unit after the operation. Patients with good general condition
and hemodynamics were routinely taken to the service on the
second postoperative day by removing their drains and catheters.
Statistical Analysis
In the analysis of the data, mean values were

calculated for
continuous variables, while percentage and frequency values
were shown for categorical variables.

RESULTS
A total of 67 patients underwent open heart surgery within
the specified date range. The mean age was calculated as
64.5 (minimum 47- maximum 82). In our study, 49 patients
(73%) were male and 18 patients (27%) were female. When
the comorbid conditions examined, hypertension (59.7%) is
the most common comorbid condition, followed by smoking
(55.2%), hyperlipidemia (52.2%), chronic obstructive
pulmonary disease (44.7%), Diabetes Mellitus (40.3%) and
chronic kidney failure (2.9%) (Table 1). One patient required
dialysis due to chronic renal failure. The mean ejection fraction
(EF) was 55%. In 7 cases, EF was calculated as 40% or less. 27
patients (40%) who underwent surgery were in the high risk
group (6 points and above) according to the EUROSCORE
system.
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Table 1. Demographic characteristics
Male
HT
Smoking history
Hyperlipidemia
COPD
DM
CKD

Patients (n)
49
40
37
35
30
27
2

Patients (%)
73
59.7
55.2
52.2
44.7
40.3
2.9

HT: Hypertension; COPD: Chronic obstructive pulmonary disease; DM: Diabetes mellitus; CKD:
Chronic kidney failure

Isolated CABG surgery was performed on 44 patients with
cardiopulmonary bypass (CPB). Isolated CABG surgery
was performed on 3 patients without CPB (beating heart).
CABG and mitral valve replacement (MVR) operations were
performed simultaneously in 2 patients. MVR and tricuspid
valve annuloplasty were performed simultaneously in 2
patients. Isolated MVR was performed in 4 patients. Isolated
aortic valve replacement (AVR) was performed in 6 patients.
Ascending aorta replacement was performed in 3 patients
simultaneously with AVR operation. Bentall surgery was
performed in 2 patients, and intra-cardiac tumor (myxoma)
excision surgery was performed in 1 patient (Table 2).
Table 2. Operations performed to the patients
Patients (n)
CABG (with CPB)
44
CABG (without CPB)
3
CABG + MVR
2
MVR + TK Annuloplasty
2
MVR
4
AVR
6
AVR+AAR
3
Bentall Procedure
2
Myxoma Excision
1
Total
67

Patients (%)
65.7
4.4
3
3
6
9
4.4
3
1.5
100

CABG, Coronary artery bypass grafting; CPB,Cardiopulmonary bypass; AVR, Aortic valve
replacement; MVR, Mitral valve replacement, TK, Tricuspid valve, AAR, Ascending aortic replacement.

The mean aortic cross-clamp time (ACC) was 67.51 minutes
and cardiopulmonary bypass time (CPB) was 110.20 minutes.
Three isolated CABG surgeries were performed on the beating
heart. In patients who underwent CABG, an average of 3
vessels were revascularized. The mean drainage amount was
found to be 300 ml. The mean intubation time was calculated
as 6 hours. Average stay in the intensive care unit was 2 days,
and average hospital stay was 7 days.
Postoperative atrial fibrillation (AF) developed in 5 cases.
4 of these patients returned to sinus rhythm with medical
treatment. One patient was discharged in AF rhythm.
Permanent pace-maker implantation was required in 1
patient who underwent AVR. Sternal dehiscence was detected
in two patients at the postoperative 30th day controls. These
two patients underwent sternum revision surgery. Prolonged
intubation (more than 24 hours) was seen in one patient.
This patient was discharged with a home ventilator. Bleeding
revision surgery was performed in one patient due to bleeding
and pericardial tamponade in the early period (within the
first 30 days). Mediastinitis was not encountered in our study.
In the postoperative period, 2 patients (2.98%) required
intra-aortic balloon pump due to low cardiac output. Despite
inotropic support and intra-aortic balloon pump in these
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patients, hemodynamic stabilization could not be achieved
and the patients died. When other patients who died were
examined; One patient who was morbidly obese died due
to prolonged intubation and respiratory failure, and one
patient who underwent emergency surgery for Type 1 aortic
dissection died in the early postoperative period. Hospital
mortality was seen in a total of 4 patients (5.97%). Deaths
after the first 30 days were considered as late mortality and no
late mortality was observed in our study.

DISCUSSION
Today, cardiovascular diseases are the most important
cause of mortality in the middle and advanced age group
and constitute 30% of global deaths (5,6). The prevalence
of coronary heart disease varies between 4% and 5% and
its incidence varies between 0.3% and 0.4% in Turkey, as in
many other countries in the world (7). According to the data
of the TEKHARF (Heart Disease and Risk Factors in Turkish
Adults) study, there are approximately 3-3.5 million coronary
artery disease patients in our country (8).
All citizens can receive health services from public hospitals.
Our hospital is in a position to meet the cardiac surgery
needs of the people of the region. Due to the demographic
structure and daily living habits of the people of the region,
the incidence of coronary artery disease is high. The vast
majority of CABG cases consisted of patients with advanced
age, comorbid health problems and poor vascular structure.
There are several reasons for the low number of cases in
our study. The first reason is the reduction of all surgical
procedures due to the covid pandemic. Another reason is the
ease of transportation to the big centers in the surrounding
provinces. Finally, due to the fact that we are a new clinic.
Cardiac surgery operations could be performed in our
clinic with acceptable mortality and morbidity rates. In our
study, postoperative morbidities could be intervened in a
timely and effective manner. The intensive care and medical
equipment facilities of our hospital are sufficient for cardiac
surgery operations. Qualified procedures such as emergency
hemodialysis, intra-aortic pump application, and permanent
pacemaker implantation could be performed quickly when
necessary. In case series in different provinces with newly
established clinics in our country, the mortality rate was
reported to be around 6% (9). The mortality rate in our study
(5.9%) is consistent with the literature.
As in our country, the increase in the number of open heart
surgery operations continues in our province. We believe
that the number of cases will increase even more with the
extinction of the pandemic. As the diagnosis and treatment
time is shortened thanks to the newly opened regional
centers, the mortality rate due to coronary artery disease
decreases (10). In our country, newly opened heart surgery
clinics in the last 20 years have started to operate under the
coordination of well-established clinics. Our clinic sets an
example because it can achieve this with its own means. In
addition, the variety of surgeries we perform is greater than
just CABG.
This study has some limitations. First of all, the study is
a retrospective study conducted in a single center. The
distribution of patients is not homogeneous. Factors affecting
mortality in our patient group were evaluated. The number of
patients is insufficient to generalize predictors of mortality.

CONCLUSION
Cardiac surgery operations, which were initiated in our clinic
in May 2021, could be performed successfully with acceptable
mortality and morbidity rates, despite the pandemic conditions.
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Calcinosis cutis in the auricle: a case report
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ABSTRACT
Calcinosis cutis is a rare condition defined as the pathological accumulation of amorphous insoluble calcium salts in cutaneous
and subcutaneous tissue. There are four subtypes - dystrophic, idiopathic, metastatic, and iatrogenic calcification. The dystrophic
form is the most common type of calcinosis cutis, the major agent being trauma. Serum calcium and phosphorus values are
within normal limits in these patients. The clinical manifestation generally involves small white papules, and subcutaneous
nodules or plaques. The first choice in the treatment of calcinosis cutis is surgery. Surgical procedures have been recommended
as the first and most effective option in almost all cases in the literature. We report a case of a patient presenting with growing,
painless swelling following trauma to the auricle of the ear identified as dystrophic calcinosis cutis following surgical excision.
Keywords: Auricle, dystrophic, calcinosis cutis

INTRODUCTION
Calcinosis cutis was first described by Virchow in 1855.
This rare entity is defined as the pathological accumulation
of amorphous insoluble calcium salts in cutaneous and
subcutaneous tissue with four subtypes - dystrophic, idiopathic,
metastatic, and iatrogenic calcification (1,2). Foreign body
giant cell reaction around an irregular calcium mass is seen
at histological examination, this formation being located in
subcutaneous fatty tissue (3). Clinical, it generally appears as
small white papules, and subcutaneous nodules or plaques
(4). There has been negligible research into the prevalence of
the disease, particularly in children. Most data are obtained
from case reports (5). We discuss the causes and treatment of
dystrophic calcinosis-related tissue damage with a rare case
of calcinosis cutis developing following auricular trauma in a
pediatric patient.

CASE REPORT
An eight-year-old boy presented to our clinic with growing,
painless swelling in the auricle of the right ear. The patient’s
history revealed trauma to the right auricle three years
previously, and that the swelling had increase continually
subsequently. Examination revealed two lesions, 1.5x1 cm and
1x1 cm in size, on the helix of the right auricle (Figure 1). The
swellings were hard and painless at palpitation. No similar
lesion was present in any other part of the body. General
clinical examination was within normal limits. The patient’s
own and family histories were unremarkable. Complete
blood count, urea, creatinine, serum calcium, phosphate,
magnesium, and parathyroid hormone levels were within
normal ranges. Excision under local anesthesia was planned
Corresponding Author: Fatma Atalay, fatmatalay_88@hotmail.com

on the basis of those findings. Histopathology results were
reported as calcinosis cutis. No recurrence was observed over
one-year follow-up. Written informed consent was obtained
from the patient.

Figure 1. Calcinosis Cutis in the Auricle

DISCUSSION
Calcinosis cutis, characterized abnormal accumulation of
calcium salts in cutaneous and subcutaneous tissue, is classified
as dystrophic, idiopathic, metastatic, or iatrogenic, depending
on the pathophysiological mechanisms (6). The dystrophic
form is the most common type of calcinosis cutis, with trauma
as the major agent. Serum calcium and phosphorus values are
within normal ranges in patients in this group. However, local
tissue abnormalities in collagen, elastin, and subcutaneous
fatty tissue can accelerate calcinosis (6). Dystrophic calcinosis
cutis may be associated with autoimmune connective tissue
diseases such as juvenile dermatomyositis and genetic disorder
such as Ehlers-Danlos syndrome and Werner syndrome (5).
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Calcifications have also been reported in the thigh region in
insulin-dependent diabetes patients and in the heel as a result
of multiple heel punctures in infants (3). In the present case,
dystrophic calcinosis cutis was diagnosed due to the posttraumatic occurrence of the lesions and normal calcium and
phosphorus levels.
Metastatic type calcinosis cutis occurs in case of hypercalcemia
and hyperphosphatemia associated with abnormal calcium
or phosphate metabolism. It is most frequently seen together
with chronic renal failure (7). The phosphate excretion
mechanism and vitamin D3 synthesis are impaired in
association with renal failure. Blood calcium levels decrease
and phosphorus levels increase with impairment of calcium
excretion through the intestines, and calcification occurs in
healthy tissues (3,7). Additionally, metastatic calcinosis cutis
can be observed in case of hypervitaminosis D, sarcoidosis,
Albright’s hereditary osteodystrophy, milk-alkali syndrome,
and pseudohyperparathyroidism (5).
Iatrogenic type calcinosis cutis is generally observed in
parenteral calcium treatment. Calcifications may occur
in the skin as a result of extravasation during intravenous
administration of calcium-containing fluids or after the use of
calcium alginate-containing dressings (1).
Idiopathic type calcinosis cutis is the rarest form, the etiology of
which is unclear. Clinical and laboratory findings are normal,
with only calcium deposition being seen in subcutaneous
tissues. Idiopathic calcinosis cutis is diagnosed in the absence
of systemic and metabolic diseases and after the exclusion of
other causes of tissue damage (8).
Surgical excision is the first choice in the treatment of
calcinosis cutis. Surgical procedures have been recommended
as the first and most effective option in almost all cases in
the literature (8). CO2 laser ablation can be applied in case
of small and widespread lesions (9). Probenecid, colchicine,
warfarin, bisphosphonates, and diltiazem can be used in the
treatment of dystrophic calcinosis (10). These drugs are useful
in preventing calcinosis formation, but are not effective in the
treatment of existing calcified masses. Surgical treatment has
been shown to be superior to medical treatment of calcified
masses (7). Auricular lesions were also totally excised under
local anesthesia in the present case, and no recurrence was
observed over one-year follow-up.
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ABSTRACT
Colchicine is used in the treatment of many diseases. It should be used very carefully as the treatment dose and toxic dose are
very close to each other and may lead to multiorgan failure. Although colchicine toxicity is usually seen in suicidal use, it may
also occur when used in therapeutic doses. In this report, we present a case of a 70-year-old patient who used colchicine due
to pericardial effusion over two months and died from multiorgan failure, to draw attention to colchicine toxicity due to using
it in therapeutic doses.
Keywords: Colchicine, toxicity, multiorgan

INTRODUCTION
Colchicine is an alkaloid obtained from the plant Colchicum
autumnale and used in the treatment of many diseases. It is
indicated in diseases such as familial Mediterranean fever,
gouty arthritis, amyloidosis, Behçet’s disease, and primary
biliary cirrhosis (1). In addition, 2015 ESC guidelines stated
that colchicine can be used alone or in combination with
NSAIDs in the treatment of acute pericarditis (2).
The therapeutic index of colchicine is narrow, although it is
rare, death has been reported when it is taken above 0.8 mg/kg
(3). The most common side effects of colchicine use; are nausea,
vomiting, and diarrhea. More rarely, it can lead to a fatal clinical
manifestation of multiorgan failure, including bone marrow
suppression, cardiovascular collapse, pulmonary edema,
acute respiratory distress, acute renal failure, rhabdomyolysis,
metabolic acidosis, altered mental status, seizures, neuropathy,
and myopathy (4). A case of pancytopenia and polyneuropathy
associated with the use of colchicine at therapeutic doses in an
elderly patient with renal failure has been reported (5).
In this case, we aimed to present a patient who developed
multiorgan failure due to colchicine use due to pericardial
effusion.

CASE
A 70-year-old male patient was brought to the emergency room
by his relatives with complaints of abdominal pain, diarrhea,
deterioration in oral intake, and anorexia for 3-4 days. It is
stated that the general condition of the patient, who was able
to walk up to 4 days ago, deteriorated. In his medical history,
there were diagnoses of hypertension, diabetes, and right
heart failure due to lung disease. It was learned that he was
followed up for interstitial lung disease, used a drug containing
Corresponding Author: Miraç Koç, miracozturk82@gmail.com

pirfenidone, and received LTOT (long-term oxygen therapy) at
home. He has no history of smoking or alcohol use. There is no
feature in his family history.
In the physical examination of the patient, the general condition
was moderate, conscious, oriented, and cooperative, and the
Glasgow coma scale was 15 points. Bilateral lung sounds are
equal, rales are present in the lower zones. There is widespread
tenderness in the abdomen, but no defense or rebound was
detected. There was 2+ pitting edema in the bilateral lower
extremity. Body temperature was 37°C, BP was
 114/78 mmHg,
heart rate was 88/min, and SpO2 was 91 without oxygen. ECG:
sinus rhythm, v1-v6 t wave negativity was present. Neurological
examination revealed loss of muscle strength (3/5) in bilateral
lower extremities. The patient was started on controlled fluid
and oxygen therapy.
Laboratory values are as follows: Glucose 216 mg/dL, urea 116
mg/dL, creatine 2.89 mg/dL, sodium 135 mEq/L, potassium
3.3 mEq/L, calcium 6.8 mg/dL, uric acid 13.6 mg/dL, total
bilirubin 6.11 mg/dL, direct bilirubin 3.4 mg/dL, ALT 62
U/L, AST 151 U/L, CRP 66 mg/L, high sensitive troponin 526
ng/L, WBC 2.21 103/µL, HGB 12.9 g/dL, PLT 24 103/uL, PT
22.4 sec, INR 2.04, D-dimer 3.73 mg/L. Blood gas analysis
showed pH: 7.44 (7.31-7.41), pCO2: 30 (41-51) mmHg, pO2:
103 (30-40) mmHg, HCO3: 23 (23-29) mmol/L and SpO2: 97%
(70-95%). The thoracic CT showed increased cardiothoracic
ratio, pericardial effusion of 3 cm thickness between the
pericardial leaves, thin effusion between the pleural leaves in
both hemithoraces, fibroatelectasis changes surrounding the
effusion, and possible congestional ground-glass opacities.
No obvious pneumonic infiltration was observed. In the
abdominal CT, gas-stomach distension was observed in the
colonic loops, and no other pathology requiring emergency
surgery was detected. No erythrocytes, leukocytes, or parasites
were found in stool microscopy.
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Upon consultation with the general surgery clinic, the acute
abdomen was ruled out and it was determined that no
emergency surgery was needed. At the consultation with the
cardiology clinic, elevated troponin was reported to be due
to acute coronary syndromes since he had no chest pain. In
echocardiography, left ventricular walls were normokinetic,
and left ventricular ejection fraction was measured at 60%.
There was pericardial fluid surrounding the heart that was
measured as 1.3 cm adjacent to the posterior wall of the
left ventricle, 1 cm adjacent to the lateral wall, and 1.3 cm
adjacent to the right atrium, while no tamponade finding was
observed. It was reported that left cardiac chambers were wide,
2+ tricuspid regurgitation was detected and arterial pressure
was 60 mmHg. In the differential diagnosis of bicytopenia in
the patient; the history of malignancy, recent viral infection,
blood diseases, and rheumatological diseases were questioned,
but no finding to cause bicytopenia was found. There was no
other finding in favor of hemiparesis or acute cerebrovascular
disease in her neurological examination.
When the patient’s anamnesis was deepened, it was learned
that he came to the chest polyclinic for a check-up two months
ago and was referred to the cardiology outpatient clinic due
to pericardial effusion. 2×0.5 mg colchicine treatment for
pericardial effusion was started by cardiology. However, it was
not known by his relatives whether the patient received the
treatment regularly. Considering that the patient’s complaints
and changes in laboratory parameters might be related to
colchicine, internal medicine consultation was requested.
Emergency dialysis was not planned for the effects of
colchicine. Replacement therapy was decided for low platelet
count. The patient was admitted to the intensive care unit with
the diagnosis of colchicine-related multiorgan dysfunction. He
died on the 2nd day of his intensive care stay.

DISCUSSION
Colchicine intoxication is not frequent, although it is
encountered as suicidal use. It is critical since it may cause
life-threatening intoxication as a result of gastrointestinal,
hematological, and cardiogenic effects. Therapeutic and toxic
doses of colchicine are very close to each other and toxication
findings may manifest as acute, subacute, and chronic periods.
It is further important since it may affect multiple organs. The
amount of intake, the severity of intoxication, and mortality
are closely associated (6).
Toxications with colchicine overdose occur at three stages.
The first stage is seen within 24 hours of the drug intake
with gastrointestinal side effects including nausea, vomiting,
diarrhea, and abdominal pain (7). Side effects seen in this
study are warning for discontinuation of the drug (8). The
second stage is seen after 24-72 hours with fatal complications
and multiorgan damage (6). At this stage; respiratory system
disorders, cardiovascular disorders, metabolic abnormalities,
hematological findings due to bone marrow suppression,
and neuromuscular system findings such as myopathy
and neuropathy may be observed. Granulocytopenia,
thrombocytopenia, and reticulocytopenia may be seen in all three
stages. The third stage occurs 7-10 days after the drug intake, and
recovery in organ functions and alopecia are observed (9).
The side effects seen at stages 2 and 3 may occur at therapeutic
doses in the case of overdose intake. In a case series by
Altiparmak et al. (10) four patients who used colchicine at
therapeutic doses developed neuromyopathy. Similarly, in our

patient, there was weakness in the lower extremity that increased
especially in the last 4 days in favour of neuromyopathy.
In a study by Mullins et al. (11) in 2011, colchicine toxicity was
commonly seen in hospitalized patients who used colchicine
at therapeutic doses and it was found that this situation
contributed to about one-third of deaths. In these deaths, it
was thought that impaired renal function of the patients or
the use of medications such as P-gp inhibitors and CYP3A4
inhibitors increased the toxicity. In our patient, no information
could be obtained regarding the use of colchicine, which was
initiated as 1 mg/day due to pericardial effusion, at more than
the therapeutic dose. In addition, although it is not possible to
clearly say that renal dysfunction (Cr: 2.89 mg/dL, GFR 20 ml/
min) is due to colchicine toxicity, the GFR value at the time
of diagnosis of pericardial effusion and right heart failure (2
months ago) (84 ml/min) appears to be normal. This supports
the idea that renal function is impaired after starting to use
colchicineThe patient had no history of using drugs that are
known to increase toxicity with colchicine. However, no
toxicity report was found in the literature regarding colchicine
and pirfenidone, which were prescribed due to interstitial
lung disease. This issue needs to be investigated in order to
contribute to the literature on whether there is an increased
toxicity effect due to the concomitant use of pirfenidone and
colchin.
In a case report presented by Yoon et al. (12) a 46-year-old
patient with diabetic nephropathy who used colchicine at
a therapeutic dose was shown to develop neuropathy and
pancytopenia. Dağ et al. (7) presented a case of a 74-yearold patient with an impaired renal function who used
colchicine at a therapeutic dose and developed multiorgan
failure with polyneuropathy and pancytopenia. Similarly, our
patient developed multiorgan failure with renal dysfunction,
polyneuropathy, and bicytopenia.
Colchicine intoxication may be potentially life-threatening
because of its high toxicity and lack of specific antidotal
treatment. Colchicine and its metabolites are excreted from the
kidneys and liver and its elimination half-life varies between 20
and 40 hours. Since colchicine spreads to tissues rapidly and
has a high affinity to the intracellular regions, hemodialysis
and plasma exchange are not effective in toxicity (13). In line
with the knowledge from the literature, hemodialysis was not
deemed necessary for our patient.
It should be kept in mind that colchicine toxicity may also be
seen at therapeutic doses in patients with renal and hepatic
failure, and especially in geriatric patients and one should be
more careful in these patients. This case report was written
to draw attention to the fact that although rare, colchicine
which is widely used in many diseases may have serious side
effects. These side effects may be due to overdose intake of
colchicine as well as may occur at therapeutic doses. These
side effects are affected by the age of the patients receiving
colchicine, comorbidities, and the drugs used. Patients should
be instructed that colchicine should be immediately stopped in
the case of side effects

CONCLUSION
Although it is frequently missed in the emergency department
due to the intensity, the drugs used by the patients should be
questioned during the anamnesis and it should be kept in mind
that such patients may have colchicine intoxication.
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