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Letter to the editor

ABSTRACT
With the increase in the use of radiological imaging methods, the number of patients with a bone lesion (mostly 
in the form of a lytic lesion) or metastasis suspicion is also increasing. Patients with such a suspicious bone lesion 
are referred to internal medicine outpatient clinics for further investigation. However, there is no a standard 
approach for tumor investigation in incidental bone lesions in the literature. In this article, we mentioned about 
definition, clinical findings and diagnostic approach to these lesions.
Keywords: cancer, metastasis, bones

With the increase in the use of radiological 
imaging methods, the number of patients 
with a bone lesion (mostly in the form of a 

lytic lesion) or metastasis suspicion is also increasing. 
Patients with such a suspicious bone lesion are 
referred to internal medicine outpatient clinics for 
further investigation. However, there is no a standard 
approach for tumor investigation in incidental bone 
lesions in the literature. In this article, we mentioned 
about definition, clinical findings and diagnostic 
approach to these lesions.

Lung, breast, prostate, kidney, bladder, thyroid 
cancers, lymphomas and sarcomas are the main 
malignancies that metastasize to the bones. Bone 
metastases have been reported in 30-40% of thyroid, 
kidney and bronchial cancers in autopsy series and 
50-70% of advanced breast and prostate cancers. 
Osteolytic bone lesions are present in 60% of myeloma 
patients at the time of diagnosis. Rarely, myeloma 
may also have osteosclerotic lesions and they are 
mostly associated with POEMS (polyneuropathy, 
organomegaly, endocrinopathy, monoclonal spike, 

skin changes) syndrome. Metastases are more common 
in areas such as the skull, vertebrae (more often in the 
lumbar region), proximal femur, pelvis and sacrum. 1, 2

Bone metastasis are classified as osteolytic or 
osteoblastic according to their radiological appearance. 
However, this distinction is not clear and many patients 
may have both osteolytic and osteoblastic metastasis 
(Table 1). 1

Pathophysiology
Bone is the third most metastasized organ (after 

liver and lung) and metastases of bone are more 
common than primary bone tumors. Tumors spread 
to the bone by hematogenous route (venous) or local 
invasion. The mechanism of bone metastases is not 
fully understood. Through remodeling, bones try to 
maintain its strength by dynamic balance between 
osteoclastic and osteoblastic activity. Once a metastatic 
focus is located in the bone, tumor cells interact with 
osteoclastic and osteoblastic cells to increase bone 
turnover. It is assumed that tumoral cells stimulate 
osteoclasts via RANKL (receptor activator nuclear 
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factor kappa B ligand). In addition, many cytokines, 
chemokines and hormones secreted by tumor cells 
also stimulate osteoblasts and osteoclasts (such as; 
jagged-1, metalloproteinase-7, parathyroid hormone-
related peptide, endothelin-1, bone morphogenic 
proteins, insulin-like growth factors, platelet-derived 
growth factors and fibroblast growth factors).2

Clinical and laboratory findings 
Bone metastases are usually asymptomatic and 

diagnosed at the staging after a tumoral diagnosis. 
Pain is the most common symptom. Symptoms such 
as motor deficit, paralysis, loss of sensation, stool and 
urinary incontinence due to spinal cord compression 
can be seen in vertebral metastases. 2

There is no a specific blood test in the diagnosis 
of bone metastases. However, elevated alkaline 
phosphatase (ALP) or calcium may be a finding of 
bone metastases. Osteolytic lesions can often cause 
hypercalcemia. On the contrary, in osteoblastic 
metastases, hypocalcemia may be seen with an increase 
in ALP. It increases significantly in bone metastases of 
lung, prostate, breast cancers and osteosarcoma. Acid 
phosphatase, on the other hand, may be increased with 
ALP by osteoclastic activity. There may be an increase 
in acid phosphatase especially in prostate cancer. 2

Since bone metastases can be confused with 
osteoporosis in elderly women, care should be taken 
in these people. While the cortical bone is preserved 
in osteoporosis, it is generally destroyed in metastatic 
bone lesions.

Diagnosis
a) Screening for bone metastasis in a patient with 
known cancer

There is no a consensus in the screening and 
diagnosis of bone metastases in patients with cancer. 
Firstly, bone metastasis can be screened by direct 
radiological imaging. If lytic lesions are larger than 1 
cm, they may be seen better than lesions smaller than 
1 cm on direct radiological imaging. If there is no 
finding on direct radiography imaging, non-contrast 
computed tomography (CT) and magnetic resonance 
imaging (MRI) should be used. MRI is more sensitive 
than CT in detecting bone metastases, therefore it 
should be performed when MRI is contraindicated. 
The advantage of MRI is that bone marrow infiltrates 
can be evaluated. Bone scintigraphy (Technetium-
99m) and positron emission tomography (PET) can 
be used as secondary imaging techniques. Bone 
scintigraphy is reliable for detecting metastases in 
tumors with increased osteoblastic activity, such 
as prostate and breast cancer. However, it is less 
sensitive to detect tumors with little or no osteoblastic 
activity (such as multiple myeloma). PET has high 
sensitivity and specificity for detection of distant 
metastases, also bone metastases. PET is superior to 
bone scintigraphy due to the advantages of detection 
all distant metastases and clinical staging of cancer. 
2-4 Sensitivity and specificity of imaging techniques to 
detect bone metastasis are shown on Table 2. 3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Table 1. Radiologic presentation of bone metastases 
Mostly osteolytic: Mostly osteosclerotic: Mix: 

- Multiple myeloma - Prostate cancer - Breast cancer 
- Renal cell cancer - Small cell lung cancer - Gastrointestinal cancers 

- Non-small cell lung cancer - Hodgkin lymphoma - Squamous cell cancers 
- Thyroid cancer - Carcinoid tumors  

- Non-Hodgkin lymphoma - Medulloblastoma  
- Melanoma   

*The ones in bold are the tumors that metastasize most frequently to the bones and should be considered initially 

 

Table 2. Sensitivity and specificity of imaging techniques to detect bone metastasis 
Imaging technique: Sensitivity (%) Specificity (%) 
- Computed tomography 77.1 83.2 
- Bone scintigraphy 75.1 93 
- Magnetic resonance imaging 90.4 96.0 
- Positron emission tomography 94.2 97.2 
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b) Detection of primary tumor without a diagnosis 
of cancer

First of all, it should be directed to the organ system 
where the patient has complaints and/or physical 
examination findings, if any. If there are no complaints 
and/or physical examination findings, a search for 
cancer, which is common according to gender and 
age, should be performed. For this purpose, first of 
all, solid internal organ cancers should be screened 
by using contrast-enhanced CT of the lung, abdomen 
and pelvis, and breast screening should be performed 
if female. Evaluation for multiple myeloma should 
also be done simultaneously. If the results of these 
techniques are negative, bone biopsy should be 
planned.2, 3
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ABSTRACT
Objectives: Herein, we aimed to determine the comprehensibility levels of written informed consent forms in 
a state hospital internal medicine clinic.
Methods:Twenty-eight informed consent forms fordiagnostic interventions, treatment applications, and 
hospitalization processes in a state hospital internal medicine clinic were evaluated with the comprehensibility 
indexes developed by Ateşman and Bezirci-Yılmaz. We evaluated comprehensibility in four main groups: 
primary (1st-8th grade), high school (9th-12th grade), undergraduate (13th-16th grade), and graduate education 
(over 16th grade).
Results: According to both comprehensibility indexes, all forms required at least a high school education. 
According to Ateşman, median comprehensibility was at the 13th-14th grade; according to Bezirci-Yılmaz, a 
median of 14.6 years of education was required for comprehensibility. 
Conclusion: For comprehensibility of the informed consent forms used in the internal medicine clinic, at 
least high school and median university-level education were required. Considering the rate of population 
with a high school or higher education degree in Turkey was 43% in 2020, it is predicted that the patients’ 
comprehensibility of the written informed consent would be seriously low. Immediate regulations are required 
ethically and legally to increase the comprehensibility of existing written informed consent forms throughout 
society.
Keywords: comprehensibility, consent forms, informed consent, internal medicine

In daily clinical practice, informing patients before 
procedures and ensuring that patients participate 
in the process is a patient’s right, an ethical rule, 

and a legal obligation.1 This information is provided 
verbally and in writing within the “informed consent” 
between the physician and the patient.Informed con-
sent is formed by explaining in a detailed, understand-
able, and structured way why the intervention is need-
ed, how the intervention will be done, the benefits that 
the person will receive from this intervention, and the 
possible harm that may occur due to the procedure, 
the process they will experience if they are not treat-

ed, and the alternative options in the treatment.The in-
formed consent process is concluded by the patient’s 
verbal and written notification of the decision (either 
approval or refusal) about the procedure, where the 
patient has read and understood the information pre-
sented in writing.2

In addition to fulfilling ethical and legal require-
ments, the patient must understand the written in-
formed consent forms to protect physicians from 
medical malpractice. One of the definitions used to 
describe the readability of written texts is comprehen-
sibility.The comprehensibility level can be measured 
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objectively using various mathematical formulas, and 
the measured values are defined by education level 
equivalencies (i.e., primary school, high school, un-
dergraduate, or graduate level).3 Various scoring sys-
tems use parameters such as the number of sentences 
in the text, the number of words in the sentences, and 
the number of syllables in words to calculate compre-
hensibility.4-6 For Turkish texts, criteria developed by 
Ateşman and Bezirci and Yılmazevaluate comprehen-
sibility.7, 8

According to their preference, each hospital or 
physician may have informed consent forms specific 
to the diagnostic procedures, treatment applications, 
or hospitalization processes that they use in daily clin-
ical practice. In this study, we aimed to determine the 
comprehensibility levels of written informed consent 
forms used daily in a state hospital internal medicine 
clinic, define the comprehensibility of these texts, and 
determine which texts could be read according to ed-
ucation level.

METHODS

Herein, we evaluated twenty-eight different stan-
dardized informed consent forms developed by a state 
hospital for daily clinical use in the internal medicine 
clinic. Written permission was obtained from the state 
hospital administration to use informed consent forms.

Various methods have been developed to evaluate 
comprehensibility, using parameters such as the num-
ber of sentences in the text, how many words these 
sentences consist of, how many syllables each word 
has, and the rate of professional terminology use. The 
result obtained with these calculations expresses the 
text’s comprehensibility according to the people’s ed-

ucation level. Although there are more than forty for-
mulas accepted as comprehensibility criteria , in this 
study, two separate comprehensibility criteria, devel-
oped by Ateşman in 1997 and Bezirci and Yılmaz in 
2010 were used to evaluate Turkish informed consent 
texts.2, 7, 8

Ateşman Comprehensibility Index
Ateşman Comprehensibility Indexis a mathemat-

ical method to calculate comprehensibility that con-
siders the length of words and sentences. According 
to Ateşman’s formula, the average sentence length in 
Turkish is 9-10 words, and the average length of words 
is 2.6 syllables. The results obtained with the Ateşman 
Readability Criterion formula are determined as a 
readability value between 0-100; higher values indi-
cate easier-to-read texts.7 Ateşman Comprehensibility 
Indexwas applied as:198.825 - 40.175 x word length 
(total syllables / total words) - 2.610 x sentence length 
(total words/ total sentences). The numerical value 
obtained determined the text’s comprehensibility ac-
cording to the reader’s education level (Table 1).

Bezirci-YılmazComprehensibility Index
The comprehensibility index developed by Bezirci 

and Yılmaz takes into account the number of words in 
sentences, the number of syllables in words, and the 
distribution of words according to the syllable counts 
(Table 2). The result obtained with the Bezirci-Yıl-
mazComprehensibility Indexreveals the comprehen-
sibility level as the number of years the person has 
been educated. When this level is evaluated consider-
ing the current education system in Turkey, it provides 
a grouping of readability according to education lev-
els (Table 3).8

11 
 

 

Table 1. The relationship between the Ateşman comprehensibility index and the 
comprehensibility level 
Index Comprehensibility Level 
90 - 100 Can be easily understood by students in 4th grade and below 
80 – 89 Can be easily understood by students in 5 th and 6 th grade 
70 – 79 Can be easily understood by students in 7 th and 8 th grade 
60 – 69 Can be easily understood by students in 9 th and 10 th grade 
50 – 59 Can be easily understood by students in 11 th and 12 th grade 
40 – 49 Can be easily understood by undergraduates 
30 – 39 Can be easily understood by university graduates 
< 29 Can be easily understood by university postgraduates 
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Data acquisition and evaluation
Each of the twenty-eight informed consent forms 

was transferred to the Microsoft Word program. Be-
fore evaluating comprehensibility, the titles of the in-
formed consent forms were removed to prevent any 
incorrect effect on the comprehensibility level. Then, 
the forms were evaluated in the context of the com-
prehensibility formulas developed for the Turkish 
language by Ateşman, and Bezirci-Yilmaz.7, 8 When 
performing these procedures, the computer software 
developed by Bezirci-Yilmaz was used. The purpose 
of informed consent forms was categorized into three 
main groups: diagnostic interventions, treatment ap-
plications, and hospitalization processes. In addition, 
the ratio of medical terms to the total number of words 
was determined by counting the medical terms used 
in the informed consent forms, and this ratio was ex-
pressed as a percentage. The minimum level of ed-
ucation required for the comprehensibility of the in-
formed consent forms was evaluated in 4 main groups: 
primary (1st-8th grade), high school (9th-12thgrade), un-
dergraduate (13th-16th grade), and graduate education 
(over 16th grade). 

Statistical analysis
Data were analyzed using SPSS for Windows ver-

sion 23.0 (SPSS, Chicago, Illinois, USA). Continuous 
variables were expressed as median (minimum-maxi-

mum) and categorical data as numbers and percentag-
es. Chi-square tests were used to compare categorical 
data and Mann-Whitney U test for continuous vari-
ables. P < 0.05 was accepted as the statistical signifi-
cance limit for all statistical tests.

RESULTS

The study evaluated twenty-eight informed con-
sent forms in routine clinical use in a state hospital 
internal medicine clinic. Of these informed consent 
forms, 7 (25%) were related to the diagnostic inter-
ventions, 15 (53.6%) informed consent forms were 
for treatment applications, and 6 (21.4%) were for 
hospitalization processes. Informed consent forms 
had a median length of 607 words (260-2349 words). 
The median number of medical terms in the informed 
consent texts included 13 words (3-77 words), and 
the median percentage of medical terms was 1.96% 
(0.006%-12.2%).

The comprehensibility levels of all informed con-
sent forms were evaluated with Ateşman and Bezir-
ci-Yılmaz’s comprehensibility indexes. According 
to the Ateşman comprehensibility index, the median 
comprehensibility level was 44.8 points (22.9-58.1), 
which can be interpreted as comprehensible by 13th 

and 14th -grade students. When evaluated with the 

11 
 

 

Table 1. The relationship between the Ateşman comprehensibility index and the 
comprehensibility level 
Index Comprehensibility Level 
90 - 100 Can be easily understood by students in 4th grade and below 
80 – 89 Can be easily understood by students in 5 th and 6 th grade 
70 – 79 Can be easily understood by students in 7 th and 8 th grade 
60 – 69 Can be easily understood by students in 9 th and 10 th grade 
50 – 59 Can be easily understood by students in 11 th and 12 th grade 
40 – 49 Can be easily understood by undergraduates 
30 – 39 Can be easily understood by university graduates 
< 29 Can be easily understood by university postgraduates 
 

  

12 
 

 

Table 2. Bezirci-Yilmaz comprehensibility index formula  

Bezirci-Yilmaz comprehensibility index = !MWC[(S3	x	0.84) +	(S4x1.5) +	(S5x3.5) +	(S6x26.25)] 
MWC: mean word count; S3: mean number of words with three syllables; S4: mean number of words with four syllables; 
S5: mean number of words with five syllables; S6: mean number of words with ≥ six syllables 
 

  

13 
 

 

Table 3. The relationship between the Bezirci-Yilmaz comprehensibility index and the 
comprehensibility level 

Comprehensibility level (years) Education level 
1–8 Primary school 
9–12  High school 
13–16 Undergraduate 
> 16 Postgraduate 

 

  

14 
 

 

  

Table 4. Comprehensibility levels of the consent forms according to the Ateşman and the Bezirci-
Yılmaz comprehensibility indexes 
 Ateşman Bezirci-Yılmaz 
Primary school (1st-8th years) 0 (0%) 0 (0%) 
High school (9th-12th years ) 10 (35.7%) 13 (46.5%) 
Undergraduate (13th-16th years) 17 (60.7%) 9 (32.1%) 
Postgraduate (> 16 years ) 1 (3.6%) 6 (21.4%) 
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Bezirci-Yılmaz comprehensibility index, the medi-
an comprehensibility level was 14.6 years (8.6-19.2 
years), which can be interpreted as comprehensible at 
the undergraduate level. The distribution of compre-
hensibility levels of informed consent forms accord-
ing to both comprehensibility indexes is presented in 
Table 4. None of the informed consent forms were 
readable at a primary school education level. 35.7% of 
the informed consent forms according to the Ateşman 
comprehensibility index and 46.5% according to the 
Bezirci-Yılmaz comprehensibility index were read-
able at the high school education level. 

Informed consent forms were also divided into two 
groups by dividing from the median value of each 
variable: word count, medical term count, and med-
ical term percentage. However, no significant differ-
ence was observed between these groups regarding 
comprehensibility. When the consent forms were ana-
lyzed according to their intended use, the comprehen-
sibility of the informed consent forms related to the 
diagnostic interventions had higher comprehensibility 
according to the Ateşman (p = 0.006, chi-square test), 
and to the Bezirci-Yılmaz comprehensibility indexes 
(p = 0.038, chi-square test) (Table 5).

DISCUSSIONDISCUSSION

It is of ethical and legal importance that the writ-
ten informed consent forms are comprehensible. This 
study aimed to determine the comprehensibility levels 
of informed consent forms used in daily clinical prac-

tice in a state hospital internal medicine clinic objec-
tively, with the comprehensibility indexes developed 
by Ateşman and Bezirci-Yılmaz, and to define the 
corresponding level of education required for these 
texts. We determined that at least high school students 
can read informed consent forms according to both 
comprehensibility indexes. We observed that none of 
the included informed consent forms were readable 
at a primary school education level, and 35.7% ac-
cording to the Ateşman comprehensibility index and 
46.5% according to the Bezirci-Yılmaz comprehen-
sibility index were comprehensible at a high school 
education level. In both indexes, we observed that 
the comprehensibility of the consent forms related to 
the diagnostic procedures are easier to comprehend, 
while the consent forms related to the hospitalization 
procedures are more challenging to comprehend. Ac-
cording to the Turkish Statistical Institute National 
Education Statistics Database, the rate of population 
with a high school or higher education degree in Tur-
key was 24.5% in 2008, and this percentage increased 
every year and reached 43% in 2020. The proportion 
of the population with at least an associate universi-
ty degree has increased from 9.1% to 21.6%.9 Ac-
cording to the United Nations Educational Scientific 
and Cultural Organization (UNESCO) 2017 data, the 
average education level of Turkey was 8.27 years.10 
When the comprehensibility of the informed consent 
forms is evaluated in the light of these statistical data, 
we believe that the comprehensibility of the informed 
consent forms used in daily clinical practice is seri-
ously low.

15 
 

 

 

Table 5. A comparison of comprehensibility levels of the consent forms according to their 
purpose 

  Diagnostic interventions 
(n = 7) 

Treatment 
applications (n = 15) 

Hospitalization 
processes (n = 6) 

Ateşman High school 
(9th - 12 th years ) 

6 (85.7%) 4 (26.7%) 0 (0%) 

 Undergraduate 
(13 th - 16 th years) 

1 (14.3%) 11 (73.3%) 5 (83.3%) 

 Postgraduate 
(> 16 years ) 

0 (0%) 0 (0%) 1 (16.7%) 

Bezirci-Yılmaz High school 
(9 th - 12 th years ) 

6 (85.7%) 7 (46.7%) 0 (0%) 

 Undergraduate 
(13 th - 16th years) 

0 (0%) 5 (33.3%) 4 (66.7%) 

 Postgraduate 
(> 16 years ) 

1 (14.3%) 3 (20%) 2 (33.3%) 
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The average education level of adults in the USA 
was determined to be at the 8th-grade level, and the 
American Medical Association and the National Insti-
tutes of Health recommended that the informed consent 
forms used for invasive procedures in the USA should 
be comprehensible at an education level correspond-
ing to 6th grade.11However, Eltorai et al. evaluated the 
comprehensibility of the informed consent forms us-
ing seven different formulas, mainly Flesch-Kincaid; 
and they determined that the informed consent forms 
used for invasive procedures had a readability level 
corresponding to an average of 15 years of education, 
similar to our study.12

Although there is no clear recommendation about 
the comprehensibility of informed consent forms in 
Turkey, there are studies on the comprehensibility of 
Turkish informed consent forms used for various pur-
poses. Ebem et al. analyzed 90 separate intramuscular 
and intravenous informed consent and determined the 
average comprehensibility was at 11th and 12th-grade 
education levels.13 Ay et al. evaluated the informed 
consent forms used before ophthalmological surgical 
procedures, and Boztaş et al.evaluated the informed 
consent forms used before anesthesia, which both re-
ported similar comprehensibility levels.14, 15 The me-
dian comprehensibility in our study was at a 13th and 
14th-grade education level according to the Ateşman 
comprehensibility index, and when evaluated with 
the Bezirci-Yılmaz comprehensibility index, the me-
dian comprehensibility was at 14.6 years. Compared 
to similar studies in the literature, informed consent 
forms used in internal medicine clinics require a high-
er level of education, and urgent correction and im-
provement are required to increase comprehensibility.

The percentage of medical terms in the informed 
consent forms is another factor that can affect the 
comprehensibility of the text. Ebem et al. reported 
that the use of medical term percentage in intramus-
cular and intravenous informed consent forms was 
2.6%.13 Ay et al.reporteda 3.7% medical term percent-
age in informed consent forms used for ophthalmo-
logical surgical procedures, and Boztaş et al. report-
ed the average percentage of medical terms as 4% in 
pre-anesthesia consent forms.14, 15 Although the medi-
an ratio of medical term percentage in our study was 
1.96%, which is lower than the ratios reported in the 
literature, this difference may have arisen due to the 
differences in the procedures defined in the informed 
consent texts.

There are several limitations to our study. We con-
sidered the sentence length, word count, and the num-

ber of syllables in words. However, before a possible 
diagnostic procedure or treatment application, a pa-
tient’s anxiety level may be higher than normal, which 
can affect the comprehensibility of the informed con-
sent form. In addition, the font choice and the font 
size of the informed consent texts included in this 
study were not taken into account, which also may af-
fect the comprehensibility of the text. Further studies 
of the comprehensibility levels of informed consent 
forms, focusing on new models, including character-
istics such as education level, age, mental state, and 
patients’ visual acuity, are necessary.

Our study demonstrated that the written informed 
consent forms used in daily clinical practice in a state 
hospital internal medicine clinic required at least a 
high school education level to be comprehensible. 
The median comprehensibility was at university-level 
education. Considering the statistics of the population 
with a high school or higher education level in Turkey, 
it is predicted that the patients’ comprehensibility of 
the written informed consent forms is seriously low. 
Although further studies are required that consider 
other factors of comprehensibility of a text on this 
subject; urgent regulations are needed, ethically and 
legally, to increase the comprehensibility of existing 
written informed consent forms throughout society.

CONCLUSION
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ABSTRACT
Objectives: Acute Kidney Injury (AKI) is a very common clinical problem. This picture is seen in 5-7% of 
hospitalized patients and in 25-30% of patients hospitalized in intensive care units. The aim of this study was to 
determine the incidence, etiology, clinical features, prognosis and complications in adult patients hospitalized 
with of AKI.
Methods: This study was organized as an observation study in which the files of the patients admitted to internal 
medicine and nephrology clinics between September 2012 and September 2017 were examined. All patients 
admitted to the internal medicine and nephrology clinics with the diagnosis of AKI were included in the study. 
But those under the age of 18, patients with chronic kidney damage, ex-patients after hospitalization, patients 
who were sent to the intensive care unit after hospitalization, patients who voluntarily refused treatment or left 
the service and who were hospitalized for more than 48 hours, but those who did not have biochemical analysis 
during their stay were excluded. RIFLE creatinine criteria were used for AKI identification.
Results: The study included 354 patients. 177 (50%) patients were male and 177 (50%) patients were female. 
The incidence of prerenal AKI in the internal medicine and nephrology clinics was 53.39%, renal AKI was 
36.44% and postrenal AKI was 10.17%. When the causes of AKI were examined, 33.9% hypovolemia, 15.5% 
UTI and 13.5% gastroenteritis were detected. The dialysis rate was 23.7%.
Conclusion: Inconclusion, although the incidence of AKI is acceptable in our hospital. It is found to be 
compatible with the literature and it is possible to catch the early stage of injury by decreasing the frequency 
especially with better management of elderly patients and more closely monitoring renal functions in this group 
of patients
Key words: acute renal failure, hemodialysis, nephrology

Acute loss of kidney function with an increase 
in serum creatinine and/or a decrease in urine 
output was previously known as acute renal 

failure (ARF).5-8 This clinical condition, which is 
now defined as acute kidney injury (AKI), has high 
morbidity and mortality and is a common condition 
in critically ill patients. Although there is significant 
progress in the diagnosis and treatment of AKI, the 

mortality rate increases considerably when AKI is suf-
ficient to require renal replacement therapy in clinics 
and intensive care units.16 Although RIFLE and AKIN 
have been proposed and approved definitions in AKI 
classification, in 2012 KDIGO needed a single defi-
nition both for its use in practice and research and 
for public health.14, 19 Aim of this study, the etiology, 
clinical features, prognosis of hospitalized adult pa-
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tients with the diagnosis of AKI in Internal Medicine 
and Nephrology clinics between September 1, 2012 
and September 1, 2017. AKI is a disease that is very 
common in the community and has multiple causes. 
We wanted to point this out in our study. AKI can be 
followed by both internal medicine and nephrology 
clinics. We wanted to investigate whether there is a 
different situation from the literature in terms of inci-
dence among these clinics. AKI is a disease that can 
go as far as dialysis when it cannot be intervened in 
place and on time. We wanted to indicate how many 
people received dialysis treatment in our study.

METHODS

This study was retrospectively organized by scan-
ning the files of patients hospitalized with the diag-
nosis of AKI in the internal medicine and nephrology 
clinics between September 1, 2012 and September 
1, 2017. Hemogram, blood biochemistry, blood gas 
values of 354 patients included in our study, clinic in 
which they were hospitalized, duration of hospitaliza-
tion, whether they were on dialysis, comorbidities and 
conditions leading to AKI were examined electroni-
cally from hospital records by scanning epicrisis. 

Statistical Analysis
354 patients were included in the study. Whether 

the numerical variables obtained from these patients 
were compatible with the normal distribution were 
checked with Kolmogrov Smirnov and Shapiro Wilk 
normality tests. Summary statistics (mean ± standard 
deviation) and minimum-maximum values of the vari-
ables consistent with the normal distribution are giv-
en. Numerical variables that are not compatible with 
the normal distribution are summarized with medi-
an-percentages and minimum-maximum. Descriptive 
statistics for categorical variables are given in num-
bers and percentages. While the comparisons of two 
independent groups were evaluated in terms of nu-
merical variables, two independent groups t-test was 
used since the condition of normal distribution and 
homogeneity of variance was met. The homogeneity 
of variance was checked with Levene’s test. The study 
protocol was approved by the institutional ethics com-
mittee (date/number:17.08.2018-016) and conducted 
in accordance with the principles of the Declaration 
of Helsinki and the Good Clinical Practice guidelines 
of the International Conference on Harmonization. 
There was no sponsor for the study. SPSS 22.0 (Statis-

tical Package for the Social Sciences) IBM Software 
program was used for statistical analysis.

Exclusıon Criteria
1. Those under 18 years old
2. Those with a history of chronic kidney dam-

age
3. Those who exited before the end of their treat-

ment after hospitalization
4. Patients sent to the intensive care unit after 

hospitalization
5. Patients who refuse treatment or leave the ser-

vice voluntarily 
6. Those who did not undergo biochemical anal-

ysis during the hospitalization period, even if they 
were hospitalized for more than 48 hours

RESULTS

The patients whichs included in the study, 177 
(50%) were male and 177 (50%) were female and of 
the 354 patients included in the study, 150 (42.4%) 
were hospitalized in the internal medicine service and 
204 (57.6%) were hospitalized in the nephrology ser-
vice (Table 1). The mean age of the 354 patients in-
cluded in the study was 67.24 ± 17.10 years (18-104). 
The mean age of the patients who were divided into 
3 groups for prerenal, renal and postrenal reasons are 
given in (Table 2). There was a statistically significant 
difference between the groups in terms of age (p < 
0.001). The difference is seen between those hospi-
talized for renal (61.74 ± 18.46) and prerenal (70.83 
± 15.47) causes. (Table 2). According to their diagno-
sis, 189 (53.39%) patients were hospitalized for pre-
renal reasons, 129 (36.44%) for renal reasons, and 36 
(10.17%) for postrenal reasons. (Table 3). The hospi-
talization period of the patients was 8.29 ± 6.088 days 
(2-53 days) in the prerenal group, 10.13 ± 7.394 days 

 
Table 1. Number and Percentage Distribution 
of Patients by Service and Gender 
Clinic n (%) 
Internal Medicine 150 (42.37) 
Nefrology 204 (57.63) 
Gender 
 Female 177 (50) 
 Male 177 (50) 
Total 354 (100) 
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(2-51 days) in the renal group, and 11.53 ± 6.926 days 
(2-37 days) in the postrenal group. (Table 4). During 
the follow-up, 84 (23.7%) of the patients received re-
nal replacement therapy in the form of hemodialysis 
(Table 5). When we look at the most common causes 
of AKI in our study; we see that 33.9% of the patients 
have hypovolemia, 15.5% have urinary tract infection 
(UTI) and 13.6% have gastroenteritis. Apart from this, 
respectively; We can see NSAID use, acute tubular 
necrosis, contrast nephropathy, malignancy, benign 

prostatic hypertrophy, multiple myeloma, rhabdomy-
olysis, glomerulonephritis and kidney stones (Table 
6).

DISCUSSIONDISCUSSION

AKI is a clinical picture that progresses with deteri-
oration of kidney functions and decrease in glomerular 
filtration rate within days or even hours.10-13 According 
to the RIFLE and AKIN criteria recently used in the 

diagnosis of AKI, an increase of 0.3 mg/dl in creati-
nine, a 1.5-fold increase in basal creatinine, or a urine 
output of less than 0.5 ml/kg/hour in the last 6 hours 
makes the diagnosis of AKI.1-4 Oliguria and creatinine 
values above 3 mg/dL  at the time of diagnosis have 
been reported as poor prognostic indicators.9 Mortal-
ity is high in elderly patients with multiorgan failure 
and accompanying sepsis. It is known that mortality is 
over 50% in patients who are followed in the intensive 
care unit and need mechanical ventilation.3 Rabbani 
et al.19 examined 898 patients diagnosed with AKI 
between 1991 and 2000 and reported that 551 (61%) 
patients were male and the mean patient age was 53 ± 
17.6 (15-91). Wang et al.20 examined 209 patients who 
were treated with the diagnosis of AKI in Beijing Uni-
versity Hospital between 1994-2003 and reported that 
the patient’s age peaked in two periods (34-45 and 60-
80 years). Selcuk et al.22 examined 339 patients with 
AKI and found two or more etiological factors caus-
ing AKI in 46 (13.5%) of the patients. Prerenal and 
renal causes together in 26 (56%) of these patients, 
prerenal, renal and postrenal causes together in 12 pa-
tients (26%), renal and postrenal causes together in 
4 (9%) patients, and prerenal and postrenal causes in 
4 (9%) patients. Postrenal causes were identified to-
gether. Diarrhea and vomiting are the most common 
prerenal causes, gentamicin is the most common renal 
cause and prostatic hypertrophy is the most common 
postrenal cause. It was determined that 32 (70%) of 
the patients with more than one etiological factor were 
oliguric, 8 patients (17%) were anuric, and 6 (13%) 
were nonoli

 
Table 2. Average Age Values in Diagnostic Groups 
Variable Diagnosis N Mean ± Std. 

Deviation 
Min-Max P 

Age Prerenal 189 70.83 ± 15.47 18-104 < 0.001 
      
 Renal 129 61.74 ± 18.46 19-89  
 Postrenal 36 68.11 ± 15.29 33-89  
      
 Total 354 67.24 ± 17.10 18-104  

 
  

 
Table 3. Distribution of the patients according to 
their diagnoses 
Diagnosis n (%) 
Prerenal 189 (53.39) 
Renal 129 (36.44) 
Postrenal 36 (10.17) 
Total 354 (100) 

 
  

 
Table 4. Length of stay of the patients according to the etiology of AKI 
Diagnosis N Minimum Maximum Mean Std. Deviation 
Prerenal Length of stay 189 2 53 8.29 6.088 
Renal  129 2 51 10.13 7.394 
Postrenal  36 2 37 11.53 6.926 
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guric. It was stated that 19 (41%) patients were giv-
en medical therapy alone, and 27 (59%) patients were 
given dialysis together with medical treatment. It was 
reported that 5 (10.8%) patients died. El- Reshaid et 
al.17 reported the most common causes of AKI etiolo-
gy as drugs, sepsis and hypovolemia. In our study, of 
354 patients followed up with AKI, 177 (50%) were 
male and 177 (50%) were female (Table 2). The mean 
age of the patients was 67.24 ± 17.10 (18-104) years. 
Considering the age distribution according to the eti-
ology of AKI, the mean age of the prerenal group was 
70.83 ± 15.47 (18-104), the mean age of the renal 
group was 61.74 ± 18.46 (19-89), and the mean age of 
the postrenal group was 68.11 ± 15 years (33-89) years 
(Table 2). There is a statistically significant difference 
in age among patients according to the cause of renal 
failure. The difference is seen between patients who 
came to the hospital for renal (61.74 ± 18.46) and pre-
renal (70.83 ± 15.47) reasons. (p < 0.001). Consider-
ing the clinics in which the patients were admitted in 
our study, 150 (42.37%) were hospitalized in internal 

medicine and 204 (57.63%) were hospitalized in ne-
phrology (Table 1). Considering the etiology of AKI, 
189 (53.39%) patients were in the prerenal group, 129 
(36.44%) were in the renal group, and 36 (10.17%) 
were in the postrenal group (Table 3). When the caus-
es of AKI are examined according to etiology; Out of 
354 causes of renal AKI, 120 (33.9%) of AKI’s were 
due to dehydration (hypovolemia), 55 (15.5%) were 
due to urinary tract infection, 48 (13.5%) were due 
to gastroenteritis, and 10 (2.8 %) was due to benign 
prostatic hyperplasia (BPH) (Table 6). Considering 
the causes of AKI due to toxic nephropathy, 16 pa-
tients were followed up as AKI due to NSAID use, 
7 patients as AKI due to glomerulonephritis, 9 pa-
tients as AKI due to contrast nephropathy, 9 patients 
as AKI due to multiple myeloma, and 8 patients as 
AKI due to rhabdomyolysis (Table 6). Considering 
the causes of postrenal renal failure, there were BPH 
in 10 patients, mass compression due to malignancy 
in 11 patients, prostate ca in 2 patients, bladder ca in 
2 patients, kidney stone disease in 5 patients, and id-
iopathic hydronephrosis in one patient. Hemodialysis 
is not routinely applied in AKI, but is performed in 
the presence of emergency dialysis indications such 
as uremic encephalopathy, pericarditis, oliguria-anu-
ria. Selcuk et al.15, 22 examined a total of 339 patients 
with AKI and reported that 59% of the patients need-
ed dialysis. Zhang et al.23 reported that 39 (37.5%) of 
the 104 patients they followed up with the diagnosis 
of AKI required dialysis. Mahajan et al.24 found the 

 
Table 5. Renal replacement therapy 
(hemodialysis) status of the patients 

Dialysis n (%) 

Yes 84 (23.7) 

No 270 (76.3) 

Total 354 (100) 

 
  

 
 
Table 6 Table of Causes of AKI 
Causes of AKI N % 
Hypovolemia 120 33.9 
Uriner Tract Infection 55 15.5 
Gastroenteritis 48 13.6 
Use of NSAİD 16 4.5 
Acute tubuler necrosis 13 3.7 
Contrast Nefropaty 11 3.1 
Malignancy 11 3.1 
BPH 10 2.8 
Multiple Myeloma 9 2.6 
Rhabdomyolysis 8 2.3 
Upper GI Bleeding 8 2.3 
Glomerulonephritis 7 2.0 
Kidney Stone 5 1.7 
Others 33 9.3 
Total 354 100 
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rate of need for renal replacement therapy (RRT) to be 
33.5%. In the study of Uyanik et al.25 reported that 74 
(29%) of 256 AKI patients needed hemodialysis. In 
our study, the rate of patients in need of dialysis was 
found to be 23.7% with 84 patients. It was remarkable 
that the rate of patients requiring dialysis was similar 
to other studies. The dialysis indications of our pa-
tients were anuria, hypervolemia, uremic encephalop-
athy, uremic hiccups, preoperative dialysis in terms of 
uremic bleeding, tumor lysis syndrome and hyperuri-
cemia. While 33 (17.5%) of the prerenal patients were 
taken to hemodialysis, 37 (28.7%) of the renal AKI’s 
and 14 (38.9%) of the postrenal AKI’s were taken to 
hemodialysis (Table 5).

CONCLUSION

As a result, although the etiology of AKI includes 
a wide variety of factors that was grouped according 
to prerenal, renal and postrenal causes as main groups 
and both the etiologies of patients hospitalized with 
AKI and the symptoms of AKI in our hospital, inter-
nal medicine and nephrology clinics, show a great 
similarity in the literature. Although AKI patients re-
ceive more effective treatment with the widespread 
use of dialysis today. It is still an important cause of 
morbidity and mortality in hospitalized patients.26 

Likewise, the rates of patients undergoing hemodial-
ysis or peritoneal dialysis are similar. This shows that 
the patients hospitalized in the internal medicine and 
nephrology clinic of our hospital are correctly diag-
nosed and treated appropriately.
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ABSTRACT
Objectives: Coagulopathy plays an important role in the clinical course of Covid-19 disease. The aim of 
our study is to examine the factors affecting the severity of this disease and to examine whether there is a 
relationship between platelet parameters and disease severity and coagulopathy markers.
Methods: The study was planned single-center, retrospective, and cross-sectional. 189 patients diagnosed with 
Covid-19 were admitted to the Internal Medicine Department. Patients were divided into 3 clinical categories 
according to the severity of the disease. The relationship between mean platelet volume and other platelet 
parameters, and disease severity and coagulopathy parameters were statistically analyzed.
Results: The study included 189 patients.182 of whom were discharged and 7 of whom died. The average 
age of the patients was 54.13 ± 14.21. D-Dimer levels were compared between the groups and were found to 
be significantly higher in cases of severe pneumonia. The group with severe pneumonia group had a higher 
PDW level than other groups. MPV was detected over 10 fl in the severe pneumonia group, but no statistically 
significant difference was found with the other groups. PT and INR levels are higher in patients with upper 
respiratory tract infection (URTI) compared to patients with mild to moderate pneumonia. APTT levels were 
found to be higher in patients with URTI than in patients with severe pneumonia. 
Conclusion: In our study, PDW height and MPV height were determined from the findings showing platelet 
activation in patients with severe pneumonia. If an increase in these parameters is detected in patients diagnosed 
with the Covid 19 disease, close follow-up should be performed in terms of the development of complications.
Keywords: Coronavirus, Covid-19, platelet parameters, prognostic markers.

The Coronavirus disease (Covid-19) was first 
detected in Wuhan, China in December 2019. 
The Covid-19 disease is a disease in which the 

new type of beta coronavirus (SARS-CoV2) from the 
coronavirus family is the causative pathogen. İt can 
cause respiratory tract infection, and can develop in 
acute respiratory distress syndrome (ARDS) in severe 
cases.1 This disease, which has spread around the world 

in a short period of time, was declared a pandemic by 
the World Health Organization on March 11, 2020.2 
Asymptomatic, mild viral infection, pneumonia and 
ARDS are observed in the clinic. Cases that develop 
Pneumonia are divided into two groups: mild-moderate 
pneumonia and severe pneumonia.3 As the pandemic 
process progresseds, it has been determined that the 
disease is not limited to the respiratory tract, but it 
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affects other systems, and various complications may 
develop. SARS-CoV2 enters the cell by binding to the 
angiotensin-converting enzyme 2(ACE2) receptor. 
These receptors are known to exist in many tissues 
in the body(alveoli, vascular endothelium, cardiac 
myocytes, endocrine cells, etc.).4 In clinical studies, 
Covid-19 has been shown to display a predisposition 
to thrombosis and thromboembolic complications 
during the course of the disease.5 Especially in severe 
cases, findings such as thrombocytopenia, increased 
fibrin destruction products, lactate dehydrogenase 
height, fibrinogen height and prothrombin time 
prolongation were found.6

Platelets are the cells responsible for primary 
hemostasis and thrombosis in the peripheral 
circulation. They also contain granules with many 
immune receptors on the cell surface and various 
immune mediators in the cytoplasm. For this reason, 
it is believed that platelets are part of the immune 
system and have a regulatory and activating role in 
the immune response. 7 It is likely that the immune 
response caused by uncontrolled platelet activation 
can cause uncontrolled thrombosis and other 
complications(microvascular angiopathy, embolism, 
disseminated intravascular coagulation). Mean 
platelet volume(MPV) can increase due to increased 
platelet production, and MPV high platelets are more 
reactive.8 The Platelet distribution rate(PDW) is a 
quantitative indicator of platelet size and volume and 
increases in the presence of platelet anisocytosis.9 
Plateletcrit (PCT) refers to platelet percentage and 
platelet large cell ratio (P-LCR) refers to the ratio of 
circulating large-sized platelets to other platelets.

In this study, we aimed to investigate whether 
there is a relationship between platelet parameters 
and coagulopathy, differences in prognostic factors 
in Covid-19 disease and differences in development 
laboratory levels according to clinical categories.

METHODS

PatientReception
This cross-sectional study included 189 patients 

between the ages of 26 and 87 who were hospitalized 
with the diagnosis of Covid-19 between the periods of 
April 2020 June 2020, a single-center. Covid-19 was 
diagnosed by polymerase chain reaction (PCR) test 
(Rotor-Gene Q, Qiagen, Hilden, Germany).

The fallowing groups were excluded from this 
study; under the age of eighteen, patients whom could 

not use drugs that affect platelet function, patients with 
hematologic and oncologic malignancies, patients with 
immune thrombocytopenia, patients with the diagnosis 
of coagulopathy, severe vitamin B12 deficiency, 
bone marrow and other related pathologies(essential 
thrombocytosis, myelodysplastic syndrome, aplastic 
anemia, etc.), patients with other diseases of platelet 
number and function that are affected bye use of 
drugs; patients with the presence of liver cirrhosis, 
splenomegaly, renal disease, collagen, connective 
tissue disorders, immunosuppressive, rheumatologic 
diseases and lastly patients with immunomodulatory.

This study was evaluated and accepted by the Ethics 
Committee of the Faculty of Medicine of Kütahya 
University of Health Sciences (Approval number is 
2020/13-19. Date: 19.08.2020).

Data Collection
Demographic data (age, gender), comorbidities 

(chronic obstructive pulmonary disease, diabetes 
mellitus, hypertension, cardiovascular disease), 
clinical findings and hospitalization laboratory levels 
of the patients hospitalized with the diagnosis of 
Covid-19 were recorded through the system. Among 
the hemogram parameters white blood cell count 
(WBC), lymphocyte count(LYM), hemoglobin(Hgb), 
red blood cell count(RBC), erythrocyte distribution 
width (RDW), mean erythrocyte volume (MCV), 
platelet count (PLT) percentage of platelets (PCT, %), 
mean platelet volume (MPV, fl), platelet distribution 
ratio (PDW%) and platelet-large cell ratio (P-LCR%) 
were recorded.

Biochemical parameters urea, creatinine,aspartate 
transaminase (AST), alanine transaminase (ALT), 
lactate dehydrogenase (LDH) and D-Dimer levels 
were noted. Fibrinogen levels, prothrombin time (PT), 
INR and activated partial thromboplastin time (aPTT) 
were recorded as markers of coagulopathy.

Statistical Analysis
SPSS (Statistical Package for Social Science) 

version 22 program was used for the analysis of 
the data. The compliance of continuous variables to 
normal distribution was examined by Kolmogorov-
Smirnov and Shapiro-Wilk tests. Normally distributed 
data was expressed as mean ± standard deviation, 
non-normally distributed data was expressed as 
median and interquartile range (25-75 percent), and 
categorical variables as percentages. Differences 
between independent groups were compared using 
Student’s t test for normally distributed data and 
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Mann-Whitney U test for data not showing normal 
distribution. Categorical parameters were analyzed 
using the Chi-Square test. In correlation analysis, 
Pearson correlation test was used for variables with 
normal distribution, and Spearman correlation test 
was used for variables with abnormal distribution. P 
value of < 0.05 was considered statistically significant 
for all tests.

RESULTS

A total of 189 patients, 96 females and 93 males, 
participated in the study. 7 of the 19 patients with 
Covid-19 who were followed-up with inpatient 
treatment died. Sociodemographic characteristics and 
chronic diseases of our patients taken into the study 
are shown in Table 1. Mean age of the patients was 
54.13 ± 14.21. The average day of hospitalization was 
10.45 ± 5.99. Smoking rates, DM and HT incidence 
and mortality rates were significantly higher in 
patients with severe pneumonia than in other groups 
(p < 0.005).

Evaluation of laboratory parameters in clinical 
categories is shown in Table 2. Glucose levels in 

patients with upper respiratory tract infection (URTI) 
were lower than in patients with mild to moderate 
pneumonia and severe pneumonia (p < 0.001). Urea 
levels in patients with severe pneumonia were higher 
than in patients with URTI and mild to moderate 
pneumonia (p < 0.05). AST levels were higher in 
patients with severe pneumonia and in patients with 
mild to moderate pneumonia (p < 0.001). In patients 
with severe pneumonia, the PDW level is higher 
than in patients with URTI and mild to moderate 
pneumonia (p < 0.05). MPV was detected over 10 fl 
in the severe pneumonia group, but no statistically 
significant difference was found with the other groups 
(p > 0.05). PT (p: 0.024) and INR (p: 0.003) levels 
were higher in patients with URTI than patients with 
mild to moderate pneumonia. aPTT level was higher 
in patients with URTI than in patients with severe 
pneumonia (p: 0.033).

In severe pneumonia, the CRP level increases until 
the 3rd day, and a decrease began after the 3rd day. The 
CRP level of those with URTI decreased after the first 
day.CRP levels increased for up to 5 days in patients 
with mild to moderate pneumonia and. it decreased 
after the 5th day (Figures 1 and 2). Although there 
was a significant relationship between the groups in  

Table 1. Sociodemographic characteristics and chronic diseases of the patients* 

 URTI Mild-Moderate 
Pneumonia Severe Pneumonia P 

 n % n % n %  

Gender  Male  19 (51.35) 49 (45.79) 25 (55.56) 0.524 
 Female  18 (48.65) 58 (54.21) 20 (44.44)  

Cigarette  No  26 (70.27) 56 (52.34) 16 (35.56) 0.038 
 Yes  9 (24.32) 37 (34.58) 22 (48.89)  
 Former  2 (5.41) 14 (13.08) 7 (15.56)  

DM  No  31 (83.78) 68 (63.55) 12 (26.67) < 0.001 
 Yes  6 (16.22) 39 (36.45) 33 (73.33)  

HT No  29 (78.38) 73 (68.22) 23 (51.11) 0.027 
 Yes  8 (21.62) 34 (31.78) 22 (48.89)  

HL No  35 (94.59) 90 (84.11) 36 (80.00) 0.161 
 Yes  2 (5.41) 17 (15.89) 9 (20.00)  

COPD No  32 (86.49) 91 (85.05) 34 (75.56) 0.300 
 Yes  5 (13.51) 16 (14.95) 11 (24.44)  

Chronic Heart Disease No  34 (91.89) 99 (92.52) 42 (93.33) 0.969 
 Yes  3 (8.11) 8 (7.48) 3 (6.67)  

Result  Discharge 37 (100.00) 107 (100.00) 38 (84.44) < 0.001 
 Exitus  0 (.00) 0 (.00) 7 (15.56)  

*Chi-Square Test 
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Table 2. Comparison of Laboratory Parameters in Clinical Groups* 

 URTI Mild-Moderate Pneumonia Severe Pneumonia P  
Mean Sd Median Mean Sd Median Mean Sd Median 

 

Glucose 114.30 ± 36.68 100.00 135.58 ± 54.66 119.00 154.36 ± 71.01 138.00 < 0.001 
Urea  35.55 ± 28.03 26.00 34.50 ± 23.36 31.00 43.91 ± 29.98 36.00 0.008 
Creatinine 1.12 ± 1.31 .86 1.05 ± .89 .91 1.16 ± .88 .99 0.059 
AST 24.81 ± 18.91 22.00 29.18 ± 17.94 24.00 36.31 ± 16.73 34.00 < 0.001 
ALT 23.08 ± 19.13 20.00 24.34 ± 18.46 18.00 26.71 ± 14.19 23.00 0.235 
WBC 5.61 ± 2.08 5.18 5.29 ± 1.94 4.76 6.03 ± 2.66 5.35 0.242 
Hgb 13.72 ± 2.13 14.00 13.11 ± 1.62 13.20 12.90 ± 1.77 12.80 0.073 
RBC 4.70 ± .55 4.69 4.59 ± .53 4.60 4.43 ± .55 4.33 0.063 
PLT 208.97 ± 59.00 198.00 205.79 ± 61.60 198.00 193.36 ± 78.18 173.00 0.221 
MPV 9.82 ± 1.25 9.60 9.75 ± 1.14 9.60 10.02 ± 1.21 10.30 0.313 
PDW 16.06 ± .35 16.10 16.07 ± .46 16.10 16.28 ± .39 16.30 0.013 
PCT .20 ± .05 .19 .20 ± .06 .19 .19 ± .06 .17 0.323 
P-LCR 25.66 ± 8.46 24.10 25.34 ± 7.80 24.60 27.22 ± 8.33 28.20 0.303 
PT 11.65 ± .83 11.50 11.23 ± .70 11.20 11.54 ± .98 11.40 0.024 
INR 1.02 ± .08 1.00 .97 ± .07 1.00 1.01 ± .10 1.00 0.003 
APTT 24.74 ± 3.23 24.55 23.42 ± 2.23 23.50 23.92 ± 4.64 23.00 0.033 
*Kruskal-Wallis Test  
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Figure 1. Change of CRP In Follow Up
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terms of the change in D-Dimer levels, no significant 
relationship was found in the post hoc analysis (Table 
3). Figure 1 and Figure 2 demonsrate daily changes in 
CRP and D-Dimerlevels between groups. According 
to the results of PLT, patients were grouped and 
the groups and changes in CRP, ferritin, D-Dimer, 
lymphocyte, lactate, LDH, fibrinogen and troponin 
levels were examined and it was determined that no 
significant differences were found (Table 4). When 
the platelet parameters and coagulopathy markers 
and coagulation parameters were compared, the same 
direct correlation was found between aPTT and MPV 
and P-LCR, and an inverse correlation with PLT was 
found (Table 5)

DISCUSSIONDISCUSSION

With the Covid-19 disease, advanced age, smoking 
and the presence of additional comorbid diseases have 
been shown to cause an increase in the severity of the 
disease and a poorer prognosis.

In our study, we aimed to compare the chronic 
diseases, prognostic factors and platelet parameters in 
hospitalized patients with Covid-19. As a result of the 
study, we found that the RDW and MPV values of the 
platelet parameters in Covid 19 patients were high in 
cases of severe disease.

Platelet parameters vary according to the activation 

state of platelets and turnover rate. Young platelets are 
larger and more active.8 MPV increase may happen 
due to cell activation or increase in production.10 

MPV has been shown to be significant as a prognostic 
marker in cardiovascular diseases and atherosclerosis.
Chu et al. demonsrated in their study that MPV could 
be used as a cardiovascular disease risk marker.11 In 
the study conducted by Zhang Y et al, it was found that 
in critical patients in intensive care, the RDW level of 
platelet parameters may again increase depending on 
the activation state (number of PLT, MPV, PCT, PDW).
They found that there are independent risk factors 
for mortality.12 The result of the study conducted 
by Zhang et al, revealed that PLT indices are an 
important marker in evaluating clinical indicators and 
assessing disease severity. Abnormally low PLT, high 
MPV levels and high PDW levels were found to be 
associated with more severe diseases. Again, high 
PDW has been shown in various studies to be a poor 
prognostic criterion in sleep apnea syndrome, chronic 
obstructive pulmonary disease and myocardial 
infarction.13, 14 In this study that we conducted with 
Covid-19 patients, we revealed that PDW, one of the 
PLT indices, increased in a statistically significant way 
in severe disease with severe pneumonia (p < 0.005). 
MPV value was found over 10 fl in severe pneumonia 
and below 10 fl in other groups. However, no 
statistically significant difference was found with the 
other groups. No statistically significant relationship 
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Table 3. Relationship between clinical groups and bad prognostic factors* 
 URTI Mild-Moderate Pneumonia Severe Pneumonia P  

Mean Sd Median Mean Sd Median Mean Sd Median 
 

CRP (1st day) 15.65 ± 45.44 3.77 21.33 ± 31.29 11.54 64.08 ± 57.79 46.50 0.034 
CRP (3rd day) 12.84 ± 41.96 2.97 27.93 ± 37.78 10.82 102.89 ± 91.70 72.04 

 

CRP (5th day) 10.65 ± 21.33 2.65 27.47 ± 37.13 10.62 93.56 ± 76.92 83.34 
 

CRP (7th day) 9.19 ± 21.78 1.00 21.20 ± 29.36 9.85 88.86 ± 116.23 35.73 
 

CRP (9th day) 8.00 ± 19.93 1.42 8.61 ± 14.58 3.48 50.21 ± 86.12 8.56 
 

Ferritin (1st day) 120.83 ± 250.21 73.00 134.70 ± 177.03 95.00 271.52 ± 305.59 188.50 0.133 
Ferritin (3rd day) 146.88 ± 290.34 72.50 148.76 ± 184.81 108.00 343.79 ± 362.49 225.50 

 

Ferritin (5th day) 133.26 ± 177.86 67.00 163.91 ± 189.21 110.00 370.77 ± 357.46 291.00 
 

Ferritin (7th day) 161.50 ± 144.33 97.00 163.10 ± 205.88 114.00 390.10 ± 391.35 243.00 
 

Ferritin (9th day) 103.36 ± 90.90 91.50 136.14 ± 192.75 91.00 287.64 ± 274.62 206.00 
 

D-Dimer (1st day) 1678.03 ± 5849.97 378.00 568.68 ± 506.45 458.00 870.47 ± 757.53 687.00 0.008 
D-Dimer (3rd day) 542.50 ± 431.65 352.50 904.69 ± 1239.74 517.50 1204.00 ± 929.95 935.50 

 

D-Dimer (5th day) 620.53 ± 1051.49 390.50 1095.99 ± 1774.76 546.00 1471.95 ± 1396.94 769.00 
 

D-Dimer (7th day) 636.65 ± 696.54 402.00 977.05 ± 1560.84 507.00 1997.90 ± 2797.49 1011.00 
 

D-Dimer (9th day) 481.21 ± 329.82 369.50 875.16 ± 1439.28 470.00 1386.27 ± 1312.17 848.00 
 

LYM (1st day) 1.77 ± .64 1.70 1.51 ± .61 1.43 1.19 ± .50 1.13 0.065 
LYM (3rd day) 1.96 ± .69 1.86 1.56 ± .61 1.45 1.16 ± .57 1.03 

 

LYM (5th day) 2.06 ± .83 1.85 1.74 ± .68 1.67 1.19 ± .69 1.05 
 

LYM (7th day) 2.10 ± .63 2.11 1.86 ± .78 1.70 1.36 ± .73 1.19 
 

LYM (9th day) 2.21 ± .67 2.20 1.94 ± .71 1.81 1.72 ± 1.19 1.48 
 

Lactate (1st day) 2.37 ± 1.13 2.20 1.99 ± .89 1.80 1.87 ± .77 1.70 0.476 
Lactate (3rd day) 1.59 ± .65 1.60 1.92 ± .70 1.90 1.98 ± 1.04 1.60 

 

Lactate (5th day) 1.93 ± .66 2.00 2.08 ± .73 2.10 2.44 ± 1.00 2.10 
 

Lactate (7th day) 2.11 ± .52 1.90 2.31 ± 1.56 2.00 2.26 ± .87 2.00 
 

Lactate (9th day) 2.09 ± .73 1.95 2.43 ± .83 2.30 2.38 ± 1.40 2.10 
 

LDH (1st day) 224.40 ± 84.28 198.00 260.02 ± 96.04 236.00 300.87 ± 106.80 290.00 0.747 
LDH (3rd day) 235.27 ± 138.60 178.50 256.45 ± 77.77 241.00 322.49 ± 114.56 314.00 

 

LDH (5th day) 240.78 ± 110.05 215.00 264.99 ± 84.29 241.00 354.98 ± 104.15 356.50 
 

LDH (7th day) 269.00 ± 118.69 233.00 293.21 ± 104.22 263.50 366.33 ± 139.95 326.00 
 

LDH (9th day) 233.52 ± 63.52 225.00 273.77 ± 187.27 236.00 303.83 ± 136.52 273.50 
 

Fibrinogen (1st day) 356.29 ± 113.11 334.50 425.73 ± 110.60 414.50 516.02 ± 110.06 514.00 0.797 
Fibrinogen (3rd day) 383.78 ± 118.93 362.50 445.84 ± 113.45 449.20 540.40 ± 155.74 510.40 

 

Fibrinogen (5th day) 379.15 ± 142.68 316.30 442.95 ± 116.53 434.10 550.17 ± 123.19 568.10 
 

Fibrinogen (7th day) 398.55 ± 164.11 426.00 431.89 ± 123.90 412.00 520.28 ± 155.09 537.00 
 

Fibrinogen (9th day) 339.09 ± 100.45 333.50 368.47 ± 123.43 341.00 471.47 ± 165.23 439.00 
 

TROP (1st day) 4.78 ± 6.33 3.00 4.98 ± 7.46 3.20 13.26 ± 23.35 5.70 0.706 
TROP (3rd day) 5.24 ± 6.12 3.30 5.45 ± 8.24 3.20 12.86 ± 21.81 4.70 

 

TROP (5th day) 3.85 ± 3.75 2.55 4.86 ± 6.76 3.20 66.58 ± 315.64 4.70 
 

TROP (7th day) 5.52 ± 4.95 3.90 825.12 ± 6401.14 3.10 70.22 ± 320.90 3.60 
 

TROP (9th day) 3.88 ± 4.65 2.30 429.02 ± 3425.20 2.90 10.86 ± 17.57 3.40 
 

*Analysis Of Repetitive Measurements 
 

  
was found between other platelet parameters (PCT, 
P-LCR) and disease severity.

Uncontrolled activation of thrombocytes may 
play a role in the pathogenesis of coagulopathy 
and thromboembolic complications in Covid-19. 
These findings showing thrombocyte activation in 
patients with severe pneumonia (PDW elevation, 
MPV above 10 fl) may have developed secondary 

to severe inflammationand may also have caused 
the development of severe pneumonia as the platelet 
activation exacerbates the inflammation. When 
the relationship between platelet parameters and 
coagulation tests and coagulopathy markers was 
examined, a positive significant relationship was 
found between aPTT and MPV and P-LCR, and a 
negative relationship was found with PLT.
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Table 4. Relationship between PLT levels and bad prognostic factors* 
 PLT Group  
 < 100 100-149 150-199 > 200 P 
 Mean Sd Median Mean Sd Median Mean Sd Median Mean Sd Median  

C
R

P 

1st day 24.84 ± 32.97 6.52 27.05 ± 35.30 16.48 28.92 ± 51.23 7.60 32.97 ± 46.04 12.95 0.485 
3rd day 28.58 ± 37.81 10.39 45.79 ± 59.91 16.34 49.88 ± 72.31 9.61 40.28 ± 66.25 13.66  

5th day 60.56 ± 77.99 60.56 49.82 ± 59.12 20.28 47.65 ± 66.97 9.64 32.97 ± 48.74 12.57  

7th day 37.39 ± 47.72 37.39 41.45 ± 65.00 12.15 57.97 ± 110.63 14.17 28.57 ± 49.25 8.36  

9th day 6.28 ± 5.88 6.28 27.11 ± 51.76 3.48 24.22 ± 63.56 2.72 15.90 ± 42.65 5.11  

Fe
rr

iti
n 

1st day 315.33 ± 316.50 222.00 195.68 ± 322.67 98.50 187.89 ± 277.64 100.00 130.92 ± 136.10 97.50 0.390 
3rd day 286.33 ± 286.31 178.00 242.00 ± 370.45 99.00 276.07 ± 345.23 128.00 136.74 ± 136.99 104.50  

5th day 571.50 ± 727.61 571.50 255.34 ± 295.30 170.50 272.43 ± 334.34 152.00 154.99 ± 144.60 110.00  

7th day 540.00 ± 697.21 540.00 264.34 ± 353.33 148.00 270.59 ± 333.15 170.00 176.09 ± 174.00 114.50  

9th day 500.50 ± 651.25 500.50 160.11 ± 156.41 118.00 216.77 ± 280.83 115.00 143.95 ± 165.83 93.00  

D
-D

im
er

 1st day 1092.67 ± 890.65 660.00 1485.51 ± 5847.01 454.00 750.21 ± 1316.51 448.10 679.48 ± 581.66 521.00 0.228 
3rd day 1510.33 ± 1907.68 430.00 756.39 ± 571.08 607.00 783.04 ± 761.65 528.00 1061.30 ± 1355.81 561.00  

5th day 1156.00 ± 551.54 1156.00 909.72 ± 678.10 692.00 989.98 ± 1319.65 499.00 1264.28 ± 1972.89 540.00  

7th day 1560.00 ± 1343.50 1560.00 926.27 ± 1006.15 629.50 1689.47 ± 3090.07 658.50 1120.28 ± 1513.99 574.00  

9th day 1380.50 ± 1137.73 1380.50 811.48 ± 859.24 554.00 870.77 ± 1087.74 500.00 1066.23 ± 1601.52 553.00  

LY
M

 

1st day 1.20 ± .59 .94 1.36 ± .65 1.11 1.49 ± .57 1.41 1.54 ± .65 1.52 0.504 
3rd day 1.20 ± .59 1.43 1.34 ± .64 1.31 1.46 ± .64 1.36 1.69 ± .67 1.61  

5th day .99 ± .30 .91 1.36 ± .67 1.30 1.59 ± .73 1.50 1.85 ± .79 1.72  

7th day .82 ± .35 .82 1.55 ± .79 1.34 1.68 ± .68 1.58 1.91 ± .82 1.81  

9th day 1.17 ± .36 1.17 1.59 ± .71 1.42 1.85 ± .60 1.67 2.15 ± 1.06 1.99  

La
ct

at
e 

1st day 1.85 ± .07 1.85 1.74 ± .74 1.60 2.07 ± .79 2.10 2.09 ± 1.02 1.80 0.820 
3rd day 1.85 ± .64 1.85 1.96 ± .97 1.80 1.79 ± .60 1.80 1.95 ± .97 1.80  

5th day 1.95 ± .21 1.95 2.17 ± 1.08 1.80 2.12 ± .69 2.00 2.26 ± .86 2.20  

7th day 2.30 ± .42 2.30 2.08 ± .63 1.90 2.33 ± 1.18 2.00 2.28 ± 1.34 1.90  

9th day 2.55 ± .78 2.55 2.25 ± 1.31 2.00 2.41 ± 1.45 2.20 2.35 ± .79 2.20  

LD
H

 

1st day 262.00 ± 122.34 199.00 260.42 ± 92.40 239.00 233.39 ± 83.05 202.00 285.20 ± 108.01 259.00 0.754 
3rd day 276.50 ± 173.24 276.50 279.54 ± 139.97 244.00 271.00 ± 92.26 241.00 269.07 ± 98.54 257.00  

5th day 331.00 ± .00 331.00 307.04 ± 142.58 262.50 290.67 ± 92.53 285.00 277.73 ± 96.03 257.50  

7th day 218.50 ± 48.79 218.50 305.11 ± 98.59 289.50 353.83 ± 162.36 306.50 299.48 ± 99.19 278.00  

9th day 181.50 ± 27.58 181.50 279.28 ± 105.94 244.00 260.97 ± 119.94 233.00 290.89 ± 201.34 244.00  

Fi
br

in
og

en
 1st day 324.90 ± 66.37 353.70 419.87 ± 95.86 424.00 425.71 ± 138.94 381.00 458.25 ± 118.86 456.50 0.335 

3rd day 356.65 ± 58.90 356.65 458.26 ± 114.24 439.25 487.80 ± 178.33 458.00 453.70 ± 117.99 452.00  

5th day 361.15 ± 14.35 361.15 454.83 ± 125.57 439.00 482.07 ± 164.11 520.00 459.02 ± 122.94 460.00  

7th day 368.85 ± 28.07 368.85 413.52 ± 118.46 393.45 498.61 ± 178.84 491.90 454.57 ± 128.19 456.50  

9th day 190.25 ± 133.29 190.25 374.21 ± 118.95 331.60 405.28 ± 186.91 366.00 418.24 ± 112.94 408.35  

TR
O

P 

1st day 4.93 ± .71 4.80 8.54 ± 14.02 5.10 6.77 ± 10.98 3.45 6.52 ± 15.09 3.20 0.664 
3rd day 3.50 ± .71 3.50 9.00 ± 9.39 5.05 10.58 ± 21.13 3.95 5.03 ± 7.95 3.30  

5th day 5.50 ± 3.96 5.50 7.24 ± 7.09 4.90 53.63 ± 293.09 3.60 6.49 ± 17.95 3.20  

7th day 3.45 ± 3.46 3.45 9.10 ± 12.98 5.20 68.99 ± 330.17 3.65 987.70 ± 7000.37 3.00  

9th day 3.50 ± .42 3.50 4.34 ± 4.22 3.15 7.10 ± 12.68 2.80 606.22 ± 4071.34 2.75  

*Analysis Of Repetitive Measurements 
  

Thrombocytopenia may be an indicator of the poor 
prognosis in infectious diseases. Development of 
thrombocytopenia in community-acquired pneumonia 
is associated with poor clinical outcomes.15 In 
Severe Acute Respiratory Syndrome (SARS), 
thrombocytopenia has been detected at a rate of 
50% and it is known to be an important marker of 
poor prognosis.16 Thrombocytopenia may develop 
in Covid-19, as in the SARS epidemic.17 Liu Y 
et al., in his study found that, Covid-19 patients 

with thrombocytopenia had 3 times more mortality 
compared to patients without thrombocytopenia, and 
the platelet count was shown to be an independent risk 
factor for mortality.18 In a meta-analysis, it was shown 
that severe Covid-19 infection is three times higher 
in the presence of thrombocytopenia.19 Ourstudy was 
conducted in internal medicine clinic and no significant 
relationship was found between the platelet count 
and disease severity.Again,the patients were grouped 
according to the platelet count (< 100 thousand, 100-
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150 thousand, 150-200 thousand, > 200 thousand) and 
their relationship with poor prognostic factors was 
evaluated using repetitive measurement analysis, and 
no significant difference was found in bad prognostic 
factor levels according to platelet count.

Covid-associated coagulopathy is related to the 
severity of the disease, and factors such as increased 
inflammation, immobility, platelet activation, and 
endothelial damage are thought to be effective in 
its pathogenesis.20D-Dimer is a fibrin degradation 
product and can be detected high in blood due to 
fibrinolysis.21 LDH can be detected high due to cell 
damage (especially lung and endothelial cell damage) 
and fibrinogen can be detected high due to inflammation 
in Covid-19. These markers rise in relation to disease 
severity in the right direction.22, 23In a study, D-Dimer 
levels were found to be higher in Covid-19 patients 
who died compared to those who survived.24 In another 
study, it was observed that the mortality rate was high 
in those with D-Dimer levels above 1 µg / dl.25 In light 
of these studies, it is suggested that D-Dimer level 
can be used as a marker of poor prognosis in the early 
period.26 In our study, the D-Dimer level was found to 
be high in all patient groups, and it was found to be 
higher in the group with severe pneumonia in clinical 
follow-ups compared to the other groups. İn addition, 
fibrinogen and LDH were found to be high compared 
to normal, and no significant differences were found 
between the study groups. 

PT-INR, aPTT levels were found to be high in 
intensive care patients developing disseminated 
intravascular motility (DIC).27 In our study, the PT-INR 

level was found to be significantly higher in the group 
with URTI compared to the group with mild-moderate 
pneumonia, and also significantly higher in the group 
with URTI than the group with severe pneumonia. As 
the severity of the disease increases, the severity of 
inflammation increases and consequently the increase 
in thrombosis susceptibility may explain this finding.

In individuals diagnosed with Covid-19, poor 
prognostic factors (ferritin, C-reactive protein (CRP), 
fibrinogen, D-Dimer, lactate dehydrogenase (LDH), 
lactate and troponin) are used in clinical follow-up 
to evaluate the severity of the disease and response 
to treatment. CRP, an acute phase reactant, has been 
shown to be associated with the severity of the disease. 
A study found that CRP levels were significantly 
higher in severe covid-19 patients than in non-severe 
ones.28 In another study, CRP level was determined 
above 41.8 mg/dl in severe patients.29 In our study, 
CRP level was significantly higher in the group with 
severe pneumonia than in other groups. It was also 
observed that the CRP response to treatment varies 
according to the disease severity.

Our study has some limitations. The first is that 
coagulopathy was defined by laboratory findings and 
radiological scanning was not performed. Second, the 
intensive care patient group who developed ARDS 
was not included in the study

CONCLUSION

In our study, high PDW and high MPV were 

 

Table 5. Relationship between PLT parameters and coagulopathy markers* 
 PCT MPV PDW P-LCR PLT 
D-Dimer mean r -0.011 -0.035 0.120 -0.036 0.016 
 p 0.911 0.714 0.209 0.705 0.869 
LDH mean r -0.033 0.046 0.115 0.016 -0.048 
 p 0.776 0.690 0.321 0.890 0.675 
Fibrinogen mean r 0.095 -0.084 0.098 -0.059 0.158 
 p 0.397 0.455 0.386 0.603 0.159 
PT r -0.080 0.060 0.068 0.082 -0.104 
 p 0.280 0.413 0.353 0.268 0.159 
APTT r -0.076 0.147 0.141 0.163 -0.151 
 p 0.306 0.046 0.055 0.027 0.041 
INR r -0.024 0.056 0.039 0.072 -0.057 
 p 0.749 0.450 0.600 0.326 0.442 
*Spearman Correlation Test 
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detected among these findings indicating thrombocyte 
activation in patients with severe pneumonia. This 
situation supports the role of uncontrolled activation 
of platelets in the pathogenesis of coagulopathy 
and thromboembolic complications in Covid-19. 
PLT indices can be measured simply and quickly. 
There may be a relationship between the severity of 
inflammation and platelet activation in the disease. 
High detection of these parameters, which are platelet 
activation markers, may predict the risk of severe 
disease and coagulopathy, and these patients may 
need to be followed up more closely.

More comprehensive studies are needed to fully 
demonstrate the role platelet activation plays in the 
pathogenesis of Covid-19.
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ABSTRACT
Acute pancreatitis (AP) is an inflammatory disease with high mortality and morbidity, characterized by elevated 
amylase and lipase, accompanied by typical abdominal pain. In this case, we present a case of acute pancreatitis 
developed after the use of thiocolchicoside in a 52-year-old patient with a history of cholecystectomy. There 
was no history of intrahepatic and choledochal stones or enlargement, hyperlipidemia, and alcohol use on 
magnetic resonance cholangiopancreatography (MRCP). After excluding the possible cause, a diagnosis of 
AP caused by thiocolchicoside, a rare side effect of this drug, was made. There are case reports about the 
development of AP secondary to drugs in the literature, but the development of AP after thiocolchicoside is 
extremely rare. It is important to determine the etiology in AP cases. It is aimed to raise awareness on this issue 
with this case, which shows that thiocolchicoside, which is frequently prescribed in primary and secondary 
health care institutions, may rarely cause AP.
Keywords: Acute pancreatitis, thiocolchicoside, cholecystectomy

Acute pancreatitis (AP) is an inflammatory 
disease with high mortality and morbidity, 
characterized by elevated amylase and lipase 

level, accompanied by typical abdominal pain. 1

The incidence of AP ranges from 5 to 80 per 
100,000 year. While the most common causes of AP 
are gallstones and alcohol, one of the rare causes 
is drugs.2 In this case, we present a case of acute 
pancreatitis following the use of thiocolchicoside in a 
52-year-old patient with a history of cholecystectomy. 

CASE REPORT

A 52-year-old female patient was admitted to the 
emergency department with abdominal pain for 12 
hours. In her history, she was admitted to the hospital 
3 days ago with the complaint of low back pain and 

was prescribed thiocolchicoside 4mg intramuscular 
(IM) twice daily (BID) and etofenemate 1000 mg 
IM (1x1) with the diagnosis of lumbalgia. She used 
these drugs for two days and on the morning of the 
third day, she had severe abdominal pain radiating to 
the back accompanied by nausea and vomiting. She 
had a history of cholecystectomy three years ago. She 
was on metoprolol 50 mg tablet 1x1 with a diagnosis 
of arrhythmia and metformin 500 mg tab BID with 
a diagnosis of insulin resistance for three years. The 
patient had no alcohol consumption, no smoking, and 
no family history of pancreatitis. Physical examinations 
were such follows; fever: 36.7C, heart rate: 90/min, 
BP: 110/70 mmHg, saturation: 96%, respiratory rate: 
16/min. In her abdominal examination, there was 
diffuse tenderness, no defense, and no rebound. Other 
system examinations were normal. Laboratory tests 
were follows; WBC:13.3 x103/uL (4.6-10.2 x103/uL), 
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HCT: 38% (37.7-53.7%), PLT:356 x103/uL (142-424 
x103/uL), AST:13 u/L (11-25 U /L), ALT:14 u/l (7.0-
22 U/L), GGT:16 u/L (0-65 U/L), ALP:62 u/L (25-100 
U/L), Total bilirubin:0.24 mg/dL (0.0 -1.2 mg/dL), 
Amylase: 1224 u/L (34-119 u/L) and Lipase: 1602 u/L 
(70 < u/L) other tests were within normal limits. Her 
electrocardiogram was in normal sinus rhythm and 
there was no ST-segment change.

In the whole abdominal ultrasonography: the gall 
bladder was not observed (operated), there was no 
pathology in the liver and spleen, and slight expansion 
of the pancreas is observed. The patient was admitted 
to the ward with the suspect of acute pancreatitis. 
The patient was NPO and parenteral hydration and 
nutritional support were administered. Oral intake 
was started after 48 hours. A diet low in cholesterol 
was given. Two days after hospitalization, MRCP 
was performed. The common bile duct diameter was 
measured as 6 mm and it was within the normal range. 
No dilatation was observed in the intrahepatic bile 
ducts. No obvious stone was observed in the common 
bile duct tracing. Laboratory results performed in 
the service were follows: calcium: 8.7 mg/dL (8.4-
10.2 mg/dL), Triglyceride: 199 mg/dL (50-200 mg/
dL), Total cholesterol: 244 mg/dL (110- 200 mg/dL), 
HBsAg (-), Anti-HBs (-), Anti-HCV (-), and Anti-HIV 
(-). Viral serologies (including Mycoplasma IgM, 
Mumps IgM, and Rubeola IgM) and autoimmune 
antibodies ANA, ASMA, IgG levels were found to be 
normal. After excluding hypercalcemia, hyperlipid, 
absence of stones in MRCP, and other etiological 
reasons, a diagnosis of AP was made after the use of 
thiocolchicoside. Blood amylase values returned to 
normal as 768 U/L, 363 U/L, and 166 U/L on days 
2, 3, and 4, respectively. 48 hours after the patient’s 
hospitalization, her general condition improved and 
her symptoms resolved. When the laboratory values 
and symptoms returned to normal levels on the 5th day 
of hospitalization, the patient was discharged with 
recommendations

DISCUSSIONDISCUSSION

Acute pancreatitis is an inflammatory condition 
of the pancreas characterized by nausea, vomiting, 
typical abdominal pain, and elevated levels of 
amylase and lipase in the blood.1 As etiological 
factors, gallstones and alcohol occur in 80% of the 
cases in the literature.3 While alcohol occupies the 
first place in the etiology of AP in Western societies, 

biliary causes are the first in Turkey.4-7 Abdominal 
trauma, high triglyceride levels, ampulla of vater or 
pancreatic tumor, drugs, HIV, endoscopic retrograde 
cholangiopancreatography (ERCP), or surgical 
procedures can be among other possible causes.8, 9 In 
our case, the patient had gallbladder surgery 3 years 
ago. There were no intrahepatic and common bile 
duct stones or enlargement in the MRCP, and there 
was no history of hyperlipidemia and alcohol use. 
Following exclusion of possible cause AP caused by 
thiocolchicoside, which is a rare side effect of this 
drug, was diagnosed. There are case reports about the 
development of AP secondary to drugs in the literature, 
but the development of AP after thiocolchicoside 
is extremely rare. It is important to determine the 
etiology in AP cases. Although the most common 
causes are gallstones and alcohol, it is important to 
know the rare causes and to examine and determine 
them in the patient’s history. With this case, it has been 
aimed to raise awareness on this issue, which shows 
that thiocolchicoside, which is frequently prescribed 
in primary and secondary health care institutions, can 
cause AP, albeit rarely.

CONCLUSION
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