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ABSTRACT
Objectives: This study aims to assess the validation and reliability of the Turkish adaptation of the Hypoglycemic 
Confident Scale and to investigate its relationship between the Hypoglycemia Fear survey, WHO Well-Being 
Index, Hba1c, sociodemographic characteristics and variables.
Method: The survey consists of a total of 81 questions concerning the sociodemographic status, clinic status 
variables, and the Hypoglycemic Confidence Scale formed by 35 standard questions and 46 scale questions. 
Result: In this study, assessment of the reliability of the scale was achieved by internal consistency and test-
retest methods, and the Cronbach alpha internal consistency reliability coefficients were 0.814 in the first 
test and 0.885 in the second test. It was observed that the responses given to the items of the Hypoglycemic 
Confidence Scale at two separate times were consistent with one another. The overall correlation of the scale 
(r = 0.927, p < 0.0001) was positive and highly significant (p < 0001). A significant, inverse, and moderate 
correlation was found between HbA1c values and Hypoglycemic Confidence Scale total scores (p < 0,0001, r 
= -0,479). Similarly, a higher hypoglycemic confidence score was observed to be associated with higher WHO 
Well-Being Index score and lower hypoglycemic fear. 
Conclusion: This study shows that the Hypoglycemia Confidence Scale created by Polonsky et al. is a valid and 
reliable scale that can be put into use in our country.1 The Hypoglycemic Confidence Scale may be beneficial 
in diabetic patient follow-up and achieving treatment goals in diabetic patients.
Keywords: Hypoglycemia, Hypoglycemic Confidence Scale, Hypoglycemia Fear Scale, WHO Well-Being 
Index

Hypoglycemia is one of the most frightening 
complications of diabetes and diabetes 
treatment. It is also often considered the 

major limiting factor in effective glycemic contro.1 
Fear of being hypoglycemic develops in patients 
over time and this fear complicates the treatment and 
increases the cost.2

While insulin therapy is often considered the most 
effective treatment for controlling hyperglycemia 

when administered properly, data from previous 
National Health and Nutrition Examination Survey 
research suggest that patients using insulin therapy 
alone have the worst control over hyperglycemia, 
probably due to the severity of their diabetes and fear 
of hypoglycemia.3

Therefore, over the past decade, studies have been 
designed to assess and understand the anxiety about 
hypoglycemia among patients with diabetes have 
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been primarily focused on fear and anxiety. These 
studies suggest that hypoglycemic fear is negatively 
correlated with glycemic control and life quality. In 
an accordance with that, efforts to intervene have 
been primarily designed to alleviate or completely 
overcome this fear. Lately, studies on hypoglycemia 
have been focused on a new concept, hypoglycemic 
confidence. The concept of hypoglycemic confidence 
encompasses a sense of personal strength and comfort 
derived from the belief that one has the necessary 
resources to stay safe from the problems associated 
with hypoglycemia. In other words, it emphasizes 
the thoughts on one’s ability to avoid hypoglycemic 
problems. Therefore, it can be considered as 
representing the positive side of hypoglycemic fear 
and avoidance.4 As new medication and devices are 
developing to reduce the risk of severe hypoglycemic 
episodes from happening, one of our goals should be 
not only to ensure that the patient feels less anxious and 
stay safe from the hypoglycemic attacks; we should 
also help the patient to feel safer and more confident 
about themselves. For this purpose, a nine-item 
“Hypoglycemic Confidence Scale” was developed 
by Polonsky et al. in 2017.1 The Hypoglycemic 
Confidence Scale is a self-report scale that assesses 
how safe and comfortable diabetic patients feel about 
their ability to avoid hypoglycemia-related problems. 
It is approved for use in adults with type 1 diabetes 
and type 2 diabetes patients administered with insulin.

METHODS

This study aims to assess the validity and reliability 
of the Turkish adaptation of the Hypoglycemic 
Confidence Scale. This study was conducted on 114 
patients consisting of 80 women and 34 men diagnosed 
with type 1 diabetes. In the study, a survey created 
by the researcher was used to collect data for the 
Hypoglycemia Confidence Scale, the WHO-5 Well-
Being Index, the Hypoglycemia Fear Survey, and the 
sociodemographic characteristics of the participants. 
Some of the questions concerning hypoglycemia that 
are involved in the sociodemographic data survey were 
obtained from the ‘Diabetes Symptoms Checklist’, 
which was validated by Terkes et al.5 The WHO 5 Well-
Being Index, which was validated in Turkish by Eser 
E., is a survey that consists of 5 questions and asses 
that how the person has been feeling during the past 2 
weeks.6 It consists of a total of 81 questions.  Informed 
consent forms of the participants were obtained from 

a section in the introduction part of the questionnaire, 
explaining the research and asking them to participate. 
146 volunteered patients with type 1 diabetes who 
applied to Izmir Katip Celebi University Department 
of Internal Medicine and Endocrinology Outpatient 
Clinic of the Faculty of Medicine between April 2018 
and April 2019, over the age of 18, diagnosed with 
diabetes over a year, literate, capable of filling out the 
form on their own participated in the study. Diabetes 
patients who meet the inclusion criteria were included 
in the study after they were informed that their data 
will be confidential. The survey was completed 
through face-to-face interviews or patients filling out 
the forms by themselves. Ethics committee approval 
was obtained from Katip Celebi University Non-
Interventional Clinical Research Ethics Committee 
(with decision number 110, dated 21.03.2018).

While gathering patients’ data, 146 type 1 diabetic 
patient who met the criteria were reached, but 32 
of the forms were excluded from the study due to 
incomplete filling. Consequently, our study is carried 
out with 114 type 1 diabetes patients’ data.  30 patients 
from the same participant group was possible to reach 
afterward and was able to take the same survey. The 
Hypoglycemic Confidence Scale is a 9-item self-
report scale that dwells upon 3 matters, which assess 
the degree of how secure and comfortable the diabetic 
patients feel about their ability to avoid hypoglycemia-
related problems.

1-Confidence about staying safe from hypoglycemia 
at certain critical times. (5 items, such as driving, 
exercising, sleeping, etc.)

2-Self-confidence (3 items, such as having the 
confidence about sensing the hypoglycemia before it 
is too low and acting accordingly)

3-Presumed partner trust (one item; Patients 
presume how his/her partner feels about his/her ability 
to avoid serious problems due to hypoglycemia)

After the scale was translated into Turkish by the 
researcher, it was reviewed by two endocrinologist 
faculty members and a competent English lecturer, 
and necessary changes were made. Afterward, it 
was presented to the committee, which includes an 
academician physician, a psychologist, and a dietitian 
that works with diabetes and in diabetes-related fields, 
and then the scale was shaped into its final form. After 
the last changes were made, it was given to 5 people 
with different education levels and evaluated in terms 
of readability and intelligibility. Scaling scored as “I 
do not trust at all (1), I trust very much (4)” as in a 
4-point Likert type. No cut-off value is used whereas 
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the average score is used (Fig. 1).
Statistical analysis of the study data was achieved 

by the IBM SPSS 22 statistical program. Since the 
variables had non-normal distribution; nonparametric 
tests were used in our study. Non-normal distribution 
of the data was identified by visual (histogram and 
probability graphs) and analytical (skewness and 
kurtosis coefficients, Kolmogorov–Smirnov/Shapiro-
Wilk tests) analyses. Kolmogorov–Smirnov and 
Shapiro-Wilk analysis result was < 0.001, showing 
that the data has non-normal distribution. Descriptive 
statistics, Kruskal Wallis, Mann-Whitney U, Chi-
square, Spearman correlation, Cronbach Alpha 
analysis, and regression analysis tests were used as 
statistical methods. for statistical significance, an error 
level of 5% and, p - value of < 0.05 was considered 
statistically significant. Confirmatory factor analysis 
(CFA) was achieved by the AMOS statistical package 
program.

RESULTS

Sociodemographic Findings

This study was carried out on 114 participants. 
80 of the participants were women and 34 of the 
participants were men. Median age of the participants 
was 27,24 ± 10,28 (minimum 18, maximum 58). In 
the matter of education, 16.7% of participants (n = 19) 
had secondary school education or below, 35.1% (n = 
40) were high school graduates, 48.2% (n = 55) were 
a university graduates or had a higher education level.  
The average duration of diabetes of the participants 
was 12.04 ± 9.87 years (minimum 1 – maximum 50 
years), the average of their last measured HbA1c was 
7.89 ± 1.60% (5.2% minimum – maximum 13.9%). 

95.6% (n = 109) of the participants received 
a diabetes education whereas 4.4% (n = 5) of the 
participants did not receive a diabetes education. While 
74.62% (n = 85) of the participants thought that they 
received a good education, 25.4% (n = 29) thought that 
they received a bad education. 92.1% (n = 105) of the 
participants stated that they received hypoglycemia 
training, 7.9% (n = 9) of the participants stated that 
they did not receive a hypoglycemia training. Among 
the patients who received a diabetes education, %81.6 
(n = 93) state that they received a good education, 
whereas %18.4 stated that they received a bad 
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education.  It was determined that 5.5% (n = 6) of 
the participants who stated that they have received 
a diabetes education did not receive hypoglycemia 
training. 1.9% (n = 2) of the participants who have 
received a hypoglycemia training stated that they 
did not receive a diabetes education. A statistically 
significant and positive correlation was found between 
blood glucose level dropping below 70 mg/dl and 
hypoglycemia symptoms occurring in the last week (p 
< 0.0001 r = 0.686).

Hypoglycemic Confidence Scale Validity Reliability 
Findings
Factor Analysis

The predetermined factor structure of the scale 
was assessed with confirmatory factor analysis. If a 
previously validated scale is going to be adapted into 
another culture, in order to test the construct validity 
of the scale in question, recommended use of method 
is to perform a direct confirmatory factor analysis 
without doing a re-exploratory factor analysis.7 In 
confirmatory factor analysis, the factor loads of the 
items in 

the scale should be above 0.32.8 In the study in which 
the scale was first developed, factor loads ranged from 
0.52 to 0.92. According to the structural equation 
theory of the analysis, it was observed that the item 
variance values in the Turkish scale varies between 
0.37 and 0.76 and the adaptation is satisfactory (Fig. 
2). It was observed that the single-factor structure of 
the scale also is in fit. 

Confirmatory factor analysis (DFA) was achieved 
by the AMOS statistical package program. Testing of 
the fit of the tested model with the analyzed data was 
achieved by Chi-square test. Chi-square/degrees of 
freedom, Comparative Fit Index (CFI), Standardized 
Root Mean Square Residual (SRMR) which indicates 
the mean difference between the model’s explained 
covariance and observed covariances, Root Mean 
Square Error of Approximation (RMSEA), Goodness 
of Fit Index (GFI), Adjusted Goodness of Fit Index 
(AGFI) of the Tested model was calculated. In 
confirmatory factor analysis, CMIN criteria showed a 
good fit; GFI, CFI, AGFI, RMSEA and RMR criteria 
showed acceptable fit. In conclusion; It was determined 
that the findings obtained from the collected data of 
the Turkish scale were consistent with the theoretical 
structure and were valid (Table 1).

In the reliability studies of the research, Cronbach 
alpha internal consistency coefficient and test-
retest correlation coefficient were assessed. Internal 
consistency reliability requires that the items of the 
scale have a certain conceptual structure and requires 
items to measure the same structure in relation to one 
another.9 The Cronbach alpha internal consistency 
reliability coefficients of the Hypoglycemic 
Confidence Scale were found to be 0.814 in the first 
calculation and 0.885 in the second calculation. A 
Cronbach Alpha coefficient of 0.80 ≤ a< 1.00 indicates 
that the reliability of the scale is high. The Cronbach 
Alpha reliability coefficient of the “Hypoglycemic 
Confidence Scale” was determined to be highly 
reliable. The findings show that the internal reliability 
of the scale is sufficient.

In the test-retest method used in the scale reliability 
study; scale is re-applicated to the same group after 
a certain interval (between 2 and 4 weeks) (Time-
invariant) and the relationship between two re-
application is assessed with the Pearson product-
moment correlation coefficient.9 The correlation 
coefficient is defined as the correlation between the 
groups obtained by testing the scale twice under 

79						                  DAHUDER Medical Journal Volume 3 Issue 3 July 2023

 
 
  
Fig. 2. Diagram of Hypoglycemic Confidence Scale 
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similar conditions and with a short time interval. The 
correlation coefficient should be approximately 1 and 
be above 0.70 at least. The most suitable value is 0,80.10 
According to the analyzes in the study, responses for 
the items of the Hypoglycemic Confidence Scale at 
two separate times were consistent with one another. 
The overall correlation of the scale (r = 0.927, p < 
0.0001) was positive and highly significant (p < 0001). 
This result shows that the scale is not affected by time, 
assesses the same situation, and is consistent (Table 
2). According to the research results, the analyzes 
showed that the Hypoglycemic Confidence Scale is a 

valid and reliable test for the Turkish sample. 
The hypoglycemic fear survey (HFS) was developed 

to assess the fear of hypoglycemia in individuals with 
diabetes.11 Turkish validity and reliability study of 
HFS was conducted by Erol et al. in 2009 and the total 
scale Cronbach’s alpha coefficient of HFS was found r 
= 0.9 . The scale consists of two factors, behavior and 
anxiety, and a total of 32 items of 5-point Likert type. 
In the behavior factor, 15 items are asked to patients 
about their practices to prevent their glucose levels 
from dropping low within six months. In the anxiety 
factor, 17 items are asked of patients about how often 
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Table 1. Hypoglycemic confidence scale (HCI) factor loads and regression coefficients for items 
Index Good fit* Acceptable fit Hypoglycemic Confidence Scale (HCS) 
CMIN/D(χ2/sd) < 2 < 5 1.668 
GFI > 0.95 > 0.90 0.918 
CFI > 0.95 > 0.90 0.927 
AGFI > 0.95 > 0.85 0.864 
RMSEA < 0.05 < 0.08 0.077 
RMR < 0.05 < 0.08 0,052 
CMIN: Chi-square, GFI: Goodness of Fit Index, CFI: Comparative Fit Index, AGFI: Adjusted Goodness of Fit Index, RMSEA: Root 
Mean Square Error of Approximation, RMR: Root Mean Square Residual 

 
  Table 2. Test-Retest Mean Scores and Comparison 

Scale and subscale Hypoglycemic Confidence Scale Score Analyze results 
 First Take 

X ± SS 
Second Take 

X ± SS 
r p 

HCS Overall score 2.82 ± 0.59 2.92 ± 0.64 0.927 .000 
 
  

Table 4. Comparison of Mean HCS Scores According To Control Visit Frequency 
Control Visit Frequency n HCS Mean Score SS Kruskal-Wallis P value 

Control Visit Frequency for Diabetes 
Bimonthly  18 2,86 0,56 8,368 0,015 
Every 3-6 months 85 2,87 0,57   
Once a Year 11 2,31 0,58   
Perception of Quality of Life in Participants 
Bad 11 2,55 0,31 8,908 0,012 
Moderate 56 2,73 0,57   
Good 47 2,98 0,61   

 
  

Table 3. The relationship between the participants' total score of HAI and its variables 
Variables Spearman’s correlation coefficient p 
Age -0,134 0,15 
Duration of Diabetes 0,033 0,72 
HbA1C -0,479 <0,001 
BMI -0,166 0,07 
WHO Index Score 0,417 <0,001 
HFS total score -0,385 <0,001 
HFS (behavioral) -0,243 0,009 
HFS (anxiety) -0,331 <0,001 
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they feel anxious due to a decrease in glucose level 
within six months.

The total mean of the participants’ responses to 
the Hypoglycemic Fear Scale was found to be 1.58 
± 0.68. The mean response to the behavior sub-factor 
was found to be 1.43 ± 0.70. The mean response to 
the anxiety sub-factor was found to be 1.71 ± 0.91. 
The Turkish validity and reliability analysis of the 
WHO Well-Being Index (Eser et al. 1999) was carried 
out and it consists of five single-factor and six-point 
Likert-type questions. The lowest score is 0 and the 
highest score is 25. Scores below 13 indicate poor 
quality of life and should be evaluated for depression. 
The mean score of the participants’ WHO Well-Being 
Index was found to be 13.81 ± 4.78. In our study, a 
statistically significant and weak inverse correlation 
was found between the WHO Well-Being Index score 
and the Hypoglycemic Fear Scale score (p = 0.019, 
r =-0.219). No significant correlation was found 
between HFS, WHO Index, and HbA1c values.

A significant, inverse and moderate correlation 
was found between the participants’ HbA1c values 
and their Hypoglycemic Confidence Scale total scores 
(p < 0.0001, r = -0.479). A statistically significant 
and moderately positive correlation was found 
between the WHO Index score and the Hypoglycemic 

Confidence Scale score (p < 0.0001, r = 0.417). 
Statistically significant weak inverse correlation was 
found between the total score of HFS and HCS score 
(p < 0.0001, r = -0.385). Similarly, weak and inverse 
correlations were found between HFS sub-factors. 
No significant correlation was found between other 
variables (Table 3).

A statistically significant relationship was found 
between the control visit frequency of the participants 
for diabetes and the participants’ perception of quality 
of life (p = 0.012) and their Hypoglycemic Confidence 
Scale scores (p = 0.015). Determining the group that 
made the difference in control visit frequency was 
achieved by using a nonparametric post-hoc (Tamhane) 
test and a statistically significant difference was found 
between those who went for a check-up between 3-6 
months and those who went once a year (p = 0.030) 
(Table 4).

Exercising status (p = 0.021), number of blood 
glucose measurements per day (p = 0.008), perception 
of quality of life (p = 0.012), diabetes education 
wellness perception (p = 0.027), hypoglycemia training 
wellness perception (p = 0.021). 0.003) practice state 
of nutritional therapy for diabetes (p = 0.018) of the 
participants was found to be statistically significantly 
correlated with the hypoglycemia confidence scale 
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Table 5. Comparison of Independent Variable and Mean Scores Of HCS  
n Mean Score of HCS SS Mann Whitney-U P value 

Exercise  
Yes 
No  

87 
27 

2,88 
2,60 

0,58 
0,54 

-2,299 0,021 

Number Of Measurements of Blood Glucose Per Day 
4 or less 
5 or more 

87 
27 

2,72 
3,04 

0,56 
0,58 

-2,265 0,008 

Diabetes Education Wellness Perception 
Yes 
No 

85 
29 

2,89 
2,59 

0,56 
0,60 

-2,218 0,027 

Hypoglycemia Training Wellness Perception 
Yes 
No 

93 
21 

2,89 
2,42 

0,58 
0,49 

-2,983 0,003 

Practice of Nutrition Therapy for Diabetes  
Yes 
No 

79 
35 

2,90 
2,63 

0,60 
0,51 

-2,366 0,018 

 
  

Table 6. Hierarchical Regression Analysis (Hypoglycemic Confidence Scale) 
Model R R Square Adjusted R Square Durbin-Watson ANOVAF ANOVAp 
1 0,461a 0,213 0,11 1,810 2,273 0,13a 
2 0,476b 0,226 0,11  2,066 0,20b 
3 0,616c 0,379 0,28  3,993 < 0,0001c 
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(Table 5).
In our study, we investigated the efficiency of 

the Hypoglycemic Confidence Scale after removing 
all the factors that may influence the HbA1c level. 
To achieve this, we used the hierarchical regression 
analysis method and the durbin-watson coefficient 
was calculated to be between 1.5 and 2.5, which is 
acceptable. In the first step, we analyzed demographic 
situations that could have an effect.  In the second 
step, sub-factors of the Hypoglycemic Fear Scale 
were included in the analysis. Finally, in the third step, 
we studied the effect of the Hypoglycemic Confidence 
Scale on HbA1c independently from other factors 
(Table 6). As a result of our analysis, it was found 
that the HCS score alone is associated with HbA1c 
independently from other factors (significantly and 
inversely correlated). (Table 7).

First step a: Age, gender, marital status, education 
level, exercise status, smoking, alcohol consumption

Second step b: Hypoglycemic Fear Scale anxiety, 
Hypoglycemic Fear Scale behavior

Third step c: Hypoglycemic Confidence Scale

Dependent variable: HbA1c
In our study, we analyzed the relationship between 

the Hypoglycemic Confidence Scale and these 
independent variables one by one such as age, education 
status, income status, place of residence, housemates, 
occupation, smoking, alcohol consumption, exercise, 
diabetes education status, hypoglycemia training 
status, or to have an additional disease, and we found 
no statistically significant difference in-between.

DISCUSSIONDISCUSSION

In this study, confirmatory factor analysis was 
used to investigate the validity and reliability of the 
scale, reliability was also calculated using internal 
consistency and test-retest methods. In the study of 
Polonsky et al., factor loadings ranged from 0.52 to 
0.92.1 The factor loads of the items in our study ranged 
from 0.37 to 0.76 and were above the acceptable 
factor load value of 0.32. The Cronbach alpha internal 

consistency reliability coefficients were found to 
be 0.814 in the first test and 0.885 in the retest. The 
findings showed that the internal reliability of the 
scale is sufficient and thus can be put into use in our 
country as a reliable scale. According to the analyzes 
in the study, it was observed that the responses given 
to the items of the Hypoglycemic Confidence Scale at 
two separate times were consistent with one another. 
The overall correlation of the scale (r = 0.927, p < 
0.0001) is positive and highly significant (p < 0001). 
This result shows that the scale is time-invariant, 
assess the same situation and is consistent. 

In the study of Polonsky et al., the average of 
the responses given to the hypoglycemia confidence 
scale items by patients was found to be 3.06 ± 0.59.1 
Demographic data in the study suggested that the degree 
of confidence in hypoglycemia was independent from 
age, gender, duration of diabetes, and type of diabetes. 
The only exception to these is the education level; 
higher education was found significantly associated 
with higher HCS scores.

In our study, the average of the responses to the 
hypoglycemia confidence scale was found to be 2.82 ± 
0.59. Likewise, in our study, no significant relationship 
was found between age, gender, duration of diabetes, 
and HCS. On the contrary, no relationship was found 
between educational status and the Hypoglycemic 
Confidence Scale in our study. Moreover, no 
statistically significant relationship was found between 
the Hypoglycemia Confidence scale and the variables 
that are additionally investigated in this study; such 
as BMI, age, education level, income status, place of 
residence, housemates, occupation, smoking, alcohol 
consumption, exercise, diabetes education status, 
hypoglycemia training status, additional disease 
presence, presence of diabetes complications or having 
attacks of hypoglycemia. Considering that it may 
be related to the sociodemographic data, we added 
exercising status (p = 0.021), number of blood glucose 
measurements per day (p = 0.008), diabetes education 
wellness perception (p = 0.027), hypoglycemia 
training wellness perception (0.003) practice state of 
nutritional therapy for diabetes (p = 0.018) into the 
analysis and found a statistically significant correlation 
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Table 7. Excluded Variables in Regression. 
Model Beta t p Partial Correlation 
2 Hypoglycemic Fear Behavior 0,126b 1,317 0,191 0,131 
 Hypoglycemic Fear Anxiety 0,052b 0,561 0,576 0,056 
3 Hypoglycemic Confidence Scale -0,444c -4,919 < 0,0001 -0,445 
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with the hypoglycemia confidence scale. In addition, 
the relationship between the control visit frequency of 
patients for diabetes (p = 0.015) and the participants’ 
perception of quality of life (p = 0.012) and their 
Hypoglycemic Confidence Scale scores were found 
statistically significant.

Similar to Polonsky et al’s study, we observed a 
significant, inverse, and moderate correlation between 
the HbA1c values and the Hypoglycemic Confidence 
Scale total scores of the participants (p < 0.0001, r 
= -0.479).1 Once again similar to Polonsky et al. 
study, higher hypoglycemic confidence was found 
to be associated with higher scores on the WHO 
Well-Being Index and lower hypoglycemic fear. 
A statistically significant and moderately positive 
correlation was found between the WHO Index and 
the Hypoglycemic Confidence Scale (p < 0.0001, r 
= 0.417).1 A statistically significant weak inverse 
correlation was found between the total score of HFS 
and the HCS score (p < 0.0001, r = -0.385). Likewise, 
weak and inverse correlations were observed in 
HFS sub-factors. A statistically significant and weak 
inverse correlation was found between the WHO 
Index and the Hypoglycemic Fear Scale (p = 0.019, 
r = -0.219). In our study, no significant relationship 
was found between the HFS, WHO Index Score and 
HbA1c values.

In the study of Polonsky et al., evaluation of the 
independence of the relationship between HCS and 
HbA1c values was achieved by hierarchical regression 
analysis, and an independent effect of HCS on HbA1c 
was observed only in type 2 DM patients administered 
with insulin.1 Hierarchical regression analysis of 
the study revealed that HCS was significantly and 
inversely correlated with HbA1c alone independently 
from other factors p < 0.0001, r = -0.445).

Turkish adaptation of the Hypoglycemia Confidence 
Scale created by Polonsky et al. is a valid and reliable 
scale that can be put into use in our country.1 HCS 
should be put into use in our country and the HCS 
score of diabetes patients should be evaluated, and 
the HCS score should be aimed to use in the plan 
the improving the patients’ HCS score. In addition, 
since the relationship between the Hypoglycemic 
Confidence Scale and HbA1c is statistically significant 
and inversely correlated independently from other 
factors, the use of this scale in the follow-up of 
diabetic patients will be beneficial for achieving the 
treatment goal.

CONCLUSION

Turkish adaptation of the Hypoglycemia 
Confidence Scale created by Polonsky et al. is a valid 
and reliable scale that can be used in the follow-up of 
diabetes patients in our country.1 Although, our study 
is carried with type 1 diabetes patients, we suggest 
that a reliability and validity study of the HCS scale 
should also be conducted with type 2 diabetes patients. 
Further studies are needed on this subject that should 
be conducted with larger and variable patient groups.
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ABSTRACT
Objectives: Many markers and indication systems are being used to indicate the prognosis of acute pancreatitis. 
Our study was planned to investigate the importance of procalcitonin(PCT) in patients with severe pancreatitis 
in terms of predicting prognosis by comparing C-reactive protein , modified CT severity index, and duration 
of hospitalization.
Methods: In our cross-sectional retrospective study, 30 patients who were hospitalized with a diagnosis of 
A. pancreatitis were included in the study. Our study was conducted from January 2013 to January 2019 at 
Katip Çelebi University. PCT, CRP, duration of hospitalization, gender, age, CRE, CA, pleural effusion, and 
modified CT severity scores were recorded in all patients.
Results: Of the 30 patients included in the study,13 (43.33%) were male and 17(56.66%) were female. The 
presence of stones in 80% of patients was detected in 6.7% of patients due to hypertriglestrimia. The PCT 
value was found to be a minimum of 0.0 ng/ml, a maximum of 39.68 ng/ml, and an average of 1.97 ng/ml. 
There is a significant relationship between the PCT value and the length of hospitalization for the patients. The 
hospitalization period was a minimum of 3 days, a maximum of 23 days, and an average of 10.13 days in the 
30 patients studied. It was determined that there was a statistically significant relationship between PCT and 
length of stay (r = 0.437; p 0.016).
Conclusion: In patients with A. pancreatitis, the evaluation of PCT, CRP, and modified CT severity index can 
be used to estimate the duration of hospitalization.
Keywords: acute pancreatitis, procalcitonin, modified CT severity index, CRP

Acute pancreatitis (AP) is known as the 
reversible inflammation of the pancreas. This 
inflammatory event may remain localized in 

the pancreas and may spread to the peripancreatic 
tissues and other organ systems.1 The annual incidence 
of acute pancreatitis ranges from 13 to 45 per 100,000 
people, with the incidence in men being more frequent 
than in women. Gallstones are responsible for 80-90% 
of acute pancreatitis cases and analysis is responsible 

for 10-20%. Alcoholism increases the incidence of 
gallstones in men and women. 10-15% of the cases 
are severe acute pancreatitis and 80% are syncretizing 
pancreatitis.2

It can be seen in acute pancreatitis from mild 
interstitial edema to necrotizing pancreatitis and 
infected pancreatic necrosis. It can occur in varying 
degrees from abdominal pain to hypotension, fluid 
sequestration, metabolic disorders, sepsis, and death. 
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Diagnosis of the disease; patient history, physical 
examination, serological markers, and radiological 
scoring systems have been developed to date. Ranson, 
APACHE II, and Atlanta classifications are the most 
used ones.3 Many studies have proven the relationship 
between Ranson, APACHE-II, Glasgow, and Balthazar 
CT Severity Index and Serum procalcitonin in the 
prediction of acute pancreatitis.4, 5

In our study, we aimed to investigate the relationship 
between procalcitonin values, course of the disease, 
and length of hospitalization in patients with mild, 
moderate, and severe pancreatitis.

METHODS

Our study included 30 patients hospitalized with 
the a diagnosis of A. pancreatitis in Katip Çelebi 
University Atatürk Training and Research Hospital 
Gastroenterology, General Internal Medicine clinics 
between January 2013 and January 2019. Our 
study was supported by decision number 36 of the 
institutional ethics review board dated 14.02.2018.

The study was planned as retrospective in one 
center. The diagnosis of acute pancreatitis was made 
according to the coexistence of at least two or more of 
the following criteria in patients presenting with acute 
abdominal pain:

of back pain in the epigastric region,
-The presence of 3 times or more elevation in serum 

amylase and lipase values,
-Verification of pancreatitis table with imaging 

methods
In our study, a modified computed tomography 

(CT) severity index (Balthazar record) was used to 
classify the severity of the disease. Contrast-enhanced 
CT is recommended for imaging patients with AP 
and evaluating the severity of AP.6 This scoring; 
The degree of necrosis was developed based on the 
presence of inflammation and fluid collections. The 
maximum score is 10, if the score is ≥ 6, there is a 
serious disease.

Patients were treated using accepted AP standard 
management. Oral intake for all patients was stopped 
immediately after hospitalization. Fluid therapy was 
administered, electrolyte disturbance was regulated, 
and analgesics were given. Systemic antibiotics 
were applied when necessary. Endoscopic retrograde 
cholangiopancreatography was performed in the first 
24 hours in patients with suspected biliary angiography. 
Although the sensitivity and specificity of all these 

systems to predict severe AP vary between 55% and 
90% depending on the timing of the record and the 
cutoff values of the parameters used, these recording 
systems required at least 48 hours to complete. In the 
study, CTs were taken 48-72 hours after admission.

According to the Atlanta criteria, mild and severe 
acute pancreatitis were differentiated in all patients 
and these numbers were recorded.

Since the patients recruited in our study were 
hospitalized in the emergency department, and because 
procalcitonin could not be measured in emergency 
conditions, the procalcitonin level was requested on 
the day of admission to our service. Procalcitonin 
was measured using Serum PCT concentration. A 
chemiluminescent immunoassay (LUMItest PCT, 
Brahms Diagnostica, Berlin, Germany). Analytical 
test sensitivity is about 0.1 ng/mL. Functional test 
sensitivity (20% coefficient of variation between tests) 
is approximately 0.3 ng/mL. In PCT, blood samples 
were centrifuged for 10 minutes (3,000 rotations per 
minute at -4 °C). Serum was removed and stored at 
-80 °C until being used for biochemical analysis.

Using the hospital computer system (probel), the 
age, gender, max proc, max CRP, Urea, Creatinine, 
Calcium, modified CT severity index score of the 
patient, pleural effusion, clinical follow-up notes, 
epicrisis notes and the duration of staying at the 
hospital were included. In addition, the number of 
surgical interventions (in numbers and types), ERCP 
requirements, interventional radiology procedures, 
and mortality, if any, during the hospitalization were 
recorded.

Blood samples were taken from the AP diagnosed 
hospitalized patients from the emergency department 
or polyclinics immediately after hospitalization. These 
blood tests were performed on the PCT Siemens 
Advia Centaur XPT immunoassay device (Siemens 
Healthcare GmbH, Erlangen, Germany). The reference 
range of the PCT kit is 0-0.1ng/mL. CRP, ALT, 
amylase, lipase, and Ca measurements were measured 
by the Abbott Architect c16000 spectrophotometer 
device. (Abbott Park, Illinois, USA) CRP reference 
range is 0-0.5 mg/dL, ALT reference range is 0-55 
U/L, amylase reference range 25-125 U/L, lipase 
reference range 8-78 U/L, Ca reference range is 8.5-
10.5 mg/dL. WBC was performed on a Sysmex XN 
1000 complete blood count. (Wakinohama-Kaigandori 
Chuo-ku, Japan) WBC reference range 4-10 10 9 /L’ 
was evaluated.

Statistical analysis 
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SPSS-24 software program was used for statistical 
analysis. The normality of numerical data was 
evaluated with the Shapiro-Wilk test. Normally 
distributed numerical data were expressed as mean 
and standard deviation, and non-normally distributed 
data were expressed as median and interquartile 
range. Independent Student’s t-test was used to 
compare normally distributed data, and the Mann-
Whitney U test was used to compare non-normally 
distributed data. The chi-square test and Fischer 
Exact test were used to compare categorical variables. 
Spearman correlation analysis was used to analyze 
the relationship between activity level and clinical 
variables.

RESULTS

Thirty patients with a definite diagnosis of acute 
pancreatitis were included in the study. The number 
and percentage of male patients was 13 (43.33%) and 
17 (56.66%) were female; The youngest patient was 
38 years old and the oldest patient was 93 years old. 
The mean age was 57.55 and the standard deviation 
was ± 16.3. Biliary causes were determined in 
86.67% of patients, hypertriglyceridemia in 6.67% of 
patients, and drug-related in 6.67%. In the modified 
CT severity index 2 patients (6.7%) with pancreatic 
inflammation in acute pancreatitis with 0 points, 2 
patients with 5 (16.7%) points, and 23 patients with 4 
points (76.7%) were recorded. The number of patients 
with a pancreatic necrosis score of 0 was 25 (83.3%), 
2 patients were 4 (13.3%), and the number of patients 
with 4 patients was 1 (3.39%). In the grading of extra 
pancreatic complications, the number of patients 
with a record of zero was 12 (40%), and the number 
of patients with a record of 2 was determined as 18 
(60%). The number of patients with a modified CT 
severity index total recorded of 0 is 1 (3.3%), the 
number of patients with 2 is 6 (20%), the number of 
patients with 4 is 6 (20%), number of patients with 6 
is 12 (40%), number of patients with 8 The number 
of patients with a record of 4 (13.3%) and a record of 
10 was determined as 1 (3.3%). The minimum value 
of procalcitonin, which can be used to predict poor 
prognosis in patients diagnosed with acute pancreatitis, 
was 0.0ng/mL, and the maximum detected value was 
found to be 39.6800 ng/mL, with a mean of 1.9783 
± 7.2907. The minimum hospitalization period of the 
patients was 3 days, the maximum was 23 days, and the 
mean was 10.133 ± 5.20 days. The lowest value seen 

in CRP was 0.100, and the highest value was 32.2700, 
with an average of 15,639 ± 9,127. The lowest value 
of Creatinine was found to be 0.4600 and the highest 
value of 2.200 was found to be 0.845 ± 0.3068. BUN’s 
lowest value 6 highest value is 29.00 mean of 14.36 
± 6.96. The lowest value of Calcium was 7.30 mg/
dL and the highest value was 9.800 mg/dL with 
an average of 8.2933 ± 0.525. One of the systemic 
complications of acute pancreatitis is pleural effusion. 
In our study, the number of patients with pleural 
effusion was 14 (46.7%) and the number of patients 
without pleural effusion was found to be 16 (53.3%). 
Our study was conducted on a total of 30 patients aged 
between 38 and 93. In this study, the mean age was 
57.55 years, and there was no statistically significant 
relationship between the investigated parameters and 
age and gender. In this study, we investigated the 
correlation of PCT values measured at admission 
with different parameters in patients hospitalized with 
the diagnosis of acute pancreatitis. The procalcitonin 
value was found to be a minimum of 0.0 ng/mL, 
maximum of 39.68 ng/mL average 1.97 ng/mL. There 
is a significant relationship between the procalcitonin 
value and the length of hospital stay of the patients. 
The hospitalization period was a minimum of 3 days, 
a maximum of 23 days, and an average of 10.13 days 
in 30 patients studied. It was determined that there 
was a statistically significant relationship between 
procalcitonin and length of hospital stay (r = 0.437; p 
< 0.016). In 30 patients investigated, CRP levels were 
found to be minimum of 0.1 mg/dL, a maximum 32.27 
mg/dL, and a mean of 15.6393 mg/dL (r = 0.653; 
p < 0.001). It was determined that the relationship 
between the length of stay and modified CT severity 
index total score and the level of relationship with 
CRP were closed. CT severity index total scoring 
was found to be a minimum of 0, maximum of 10, 
and mean 5 No correlation was found between the 
modified CT severity index and PCT (p : 0.539). 
However, a positive correlation was found between 
the Modified CT severity index and CRP (p : 0.539), 
but a positive correlation was found between the 
Modified CT severity index and CRP (p < 0.001). In 
30 patients studied, a negative correlation was found 
only with the modified CT severity index total score 
of serum calcium levels (r= -0.483; p < 0.007) The 
maximum calcium level was 9.8000 mg/dL and the 
minimum level was 7.3000 mg/dL.
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DISCUSSIONDISCUSSION

Various recording systems are used to determine 
clinical severity and prognosis in acute pancreatitis. The 
main systems are Ranson criteria, Acute Physiology 
and Chronic Health Evaluation (APACHE) II score, 
Multiple Organ System Score (MOSS), Modified 
Glasgow, and Modified CT severity index scores.

The annual incidence of acute pancreatitis ranges 
from 13 to 45 per 100,000 people.7 Clinical symptoms 
and signs in acute pancreatitis may vary depending 
on the age and severity of the attack. Sudden onset 
of abdominal pain, nausea, vomiting, and abdominal 
distention are common symptoms and signs.8 The 
most common of these symptoms are abdominal pain 
felt in the epigastric region or the left upper quadrant. 
Although pain is often severe, it is not proportional to 
the severity of the disease.9 Although in many studies 
there are differences between countries in the etiology, 
gallstones and alcohol are blamed in 90% of the cases. 
While alcohol occupies the first place in the etiology 
of AP in western countries, biliary causes are the first 
in our country.10, 11 In our study, consistent with the 
literature, biliary causes were found in 86.67% of 
patients, hypertriglyceridemia in 6.67%, and drug-
related in 6.67% of patients. The rate of acute biliary 
pancreatitis in women was 56.66%. The higher 
incidence of gallstone pancreatitis in women may be 
due to the higher incidence of gallstones in women, but 
the risk of developing gallstone pancreatitis is relatively 
higher in men than in women (relative risk12 vs. 25).12 
It is known that gender does not cause an increase in 
the severity and mortality of acute pancreatitis.13 In 
our study, no significant difference was found between 
the male and female gender in terms of mortality and 
complications. It is more mortal in advanced age.14, 

15 In our study, pancreatitis was found with a similar 
frequency in both genders, which is consistent with 
the literature. Contrast-enhanced CT is considered the 
gold standard for the diagnosis of acute pancreatitis 
and the assessment of the severity of the disease.16, 

17 He found the diagnostic value of CT for acute 
pancreatitis to be 75-90%,18 CT defines anatomical 
structures better and can reveal complications such 
as pancreatic inflammation and necrosis.19 CT is also 
helpful in determining clinical severity and prognosis. 
In acute pancreatitis, the pancreas may be normal at a 
rate of 14-28% on CT. Normal pancreas is generally 
associated with good clinical outcomes. The modified 
CT severity index provides standard grading for acute 
pancreatitis scoring to CT findings. In this score 

system, the degree of inflammation and necrosis in 
the pancreas defines the clinical severity. Although 
the subject of which tests should be requested in the 
diagnosis of acute pancreatitis is still controversial, an 
early CT scan comes to the first when the benefits of 
the Modified CT severity index score are taken into 
consideration. It is stated that routine CT repetition 
is not required during follow-up in patients whose 
Modified CT severity index score is between 0-3 in the 
early period, but control CT is recommended in this 
patient group in case of unexpected clinical worsening, 
abscess, pseudocyst and other complications.

In the study of Vriens et al., it was reported that 
early determination of the Modified CT severity index 
is an important prognostic indicator in determining 
complications and mortality. The higher the modified 
CT severity index score, the higher the mortality rate. 
While the mortality rate is 0% in patients with an 
index of 0-2, it is accepted as 17% in patients with 
an index of.7-10, 13 There are many studies supporting 
this view.2 However, in the study of De Waele et 
al. in 2007, no correlation was found between the 
Modified CT severity index and mortality.15, 17 In our 
study, a significant correlation was found between 
the modified CT severity index score and mortality, 
which is consistent with many studies in the literature. 
Our study shows that there is a significant correlation 
between the modified CT severity index score and the 
length of hospital stay (p < 0.000).

In the study of Zrnic et al., it was observed that CRP 
levels and disease severity were correlated in patients 
with AP. This is useful in predicting complications 
that may occur.18 In the study of Dambrauskas et al., 
CRP and leukocyte values were found to be important 
distinguishing parameters in the development of 
infected pancreatic necrosis.10 Similarly, in the 
study of Schütte et al., it was shown that erythrocyte 
sedimentation rate and CRP were successful in 
determining the severity of acute pancreatitis in the 
first 24 hours.11 The synthesis of CRP starts very rapidly 
after a single stimulant, and serum concentrations 
rise above 5 mg/L around 6 hours, reaching pixelum 
concentrations around 48 hours. The plasma half-life 
of CRP is approx.

It is 19 hours and the only determinant of the 
circulating concentration of CRP is the rate of 
synthesis. Therefore, stimulation of CR production 
reflects the severity of pathological processes. CRP 
concentration is a very useful nonspecific biochemical 
marker for inflammation. CRP measurement provides 
important contributions in screening for organic 
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disease, monitoring the response to inflammation 
and infection treatment, and detecting concomitant 
infection in immunocompromised individuals.

In our study, it was determined that the high level 
of CRP affects the length of stay in line with the 
literature. It was observed that patients with high CRP 
values were hospitalized longer (p < 0.001).

In large study groups, procalcitonin was found 
to be more successful in demonstrating the severity 
of pancreatitis and the risk of developing necrosis 
compared to other inflammatory markers.12, 13 In a 
prospective international multicenter study, it has 
been proven that procalcitonin plays a role in the 
development and prognosis of pancreatitis. In the 
study of Rau et al., procalcitonin and CRP values were 
compared and procalcitonin was found to be a more 
valuable marker in early diagnosis and prognosis. It 
has been shown that Ranson criteria and CRP level 
are correlated with the development of severe acute 
pancreatitis, but procalcitonin level is more effective 
when compared to procalcitonin level.15 In our study, 
no correlation was found between the procalcitonin 
values at the time of hospitalization and the modified 
CT severity index score. However, in our study, 
a significant correlation was found between the 
procalcitonin value obtained at the first hospitalization 
of the patient and the duration of hospitalization (p < 
0.016).

found prolonged hospitalization (≥ 8 days) in 46 
(20%) of 231 mild AP patients.16 The main determinants 
of prolonged hospitalization are symptoms associated 
with ongoing pancreatitis. Direct healthcare costs 
related to AP exceed $2.6 billion annually16, with two-
thirds of these costs associated with hospitalization.17 
The mean hospitalization period of the patients 
hospitalized with AP was 5.8 days in 1997 and 6.4 days 
in 2003. In the last ten years, the rate of hospitalization 
has decreased to 4.7 days.5 This is probably due to 
a better understanding of the pathophysiology of AP 
and earlier diagnosis and treatment of complications. 
It is also an increase in awareness of reducing the cost 
of health care.

According to the experience of Harkirat Singh 
et.al.18, a significant proportion of mild AP patients 
stay in the hospital longer than 4-5 days. The 
main reasons for long-term hospitalization are the 
presence of comorbidity, longer periods of fasting, 
ongoing abdominal pain, oral refeeding intolerance, 
the need for abdominal imaging and endoscopic 
retrograde cholangiopancreatography (ERCP) during 
hospitalization, and inadequate hydration therapy.

CONCLUSION

Acute pancreatitis was observed more frequently 
in women than in men. According to our study, biliary 
causes were the most common etiology, followed 
by hyperlipidemia and medication, respectively. 
According to our study, the duration of hospitalization 
can be estimated by calculating the CRP, procalcitonin, 
and modified CT severity index score, which may be 
related to the length of stay. Significant cost savings 
can be made and the mortality of the disease can be 
reduced by reducing the length of stay with symptom 
treatment and enteral nutrition of the patients. A single 
measurement of procalcitonin may not be sufficient 
to determine the prognosis, follow-up is more 
meaningful. Measurements should be made at 24-
hour intervals. Larger prospective studies are needed 
to reveal the relationship between the severity of acute 
pancreatitis and serum procalcitonin.
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ABSTRACT
Objectives: Non-alcoholic fatty liver disease (NAFLD) is among the most common causes of chronic liver 
disease and is known as a part of metabolic syndrome (MetS), and the role of bilirubin in the pathogenesis of 
NAFLD is unclear. This study aimed to evaluate the relationship between bilirubin levels and histopathological 
findings in patients with NAFLD having no confounding factors such as morbid obesity, diabetes mellitus 
(DM), and hypertension.
Methods: A retrospective analysis of clinical and laboratory data of patients with biopsy-proven NAFLD was 
performed. The relationship between the bilirubin levels and histopathologic findings was evaluated. 
Results: The subjects in the nonalcoholic steatohepatitis (NASH) group had greater AST (p < 0.001) and ALT 
(p < 0.001) levels than the non-NASH group. We found no difference between NASH and non-NASH groups 
regarding bilirubin levels. The levels of AST (p = 0.001), ALT (p = 0.011), insulin (p = 0.029), and HOMA-IR 
index (p = 0.027) were higher in fibrosis group comparing non-fibrosis group. However, bilirubin levels were 
not different comparing the fibrosis and non-fibrosis group. We couldn’t find any relation between bilirubin 
levels and other parameters in correlation analysis. 
Conclusion: We couldn’t find any relation between the bilirubin levels and histopathological findings of 
the patient with NAFLD having no confounding factors such as morbid obesity, DM, and hypertension. The 
difference, shown in the other studies, may be the effect of other diseases related to MetS.
Keywords: NAFLD, NASH, fibrosis, bilirubin

Non-alcoholic fatty liver disease (NAFLD), 
a component of the metabolic syndrome 
(MetS), is the most common chronic liver 

disease worldwide. NAFLD is a disease characterized 

by lipid accumulation in the liver, often without 
secondary causes such as alcohol and steatogenic 
medication.1

The pathogenic mechanisms responsible for the 
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development of NAFLD are complex. The key points 
are mainly dysregulation of fatty liver accumulation 
(FLA), development of hepatic insulin resistance (IR), 
and hyperinsulinemia. Oxidative stress is one of the 
leading causes of chronic inflammation and fibrosis in 
the liver, especially hepatocyte necrosis. In addition, 
increased FLA levels predispose to oxidative stress 
that leads to hepatic inflammation and fibrosis.1,2 Also, 
it was shown that cardiovascular disease (CVD) is a 
more common cause of death among NAFLD patients 
comparing liver disease.3,4 Also, elevated biochemical 
markers of atherosclerosis and systemic inflammation 
are often found in patients with NAFLD.5 It is 
interesting that CVD can be diagnosed without 
traditional risk factors in patients with NAFLD.6 So, it 
is accepted that every patient with NAFLD should be 
screened for CVD and vice versa.7 

Bilirubin is the final product molecule resulting 
from the breakdown of heme molecule. When 
the level is in the physiologic range, bilirubin has 
cytoprotective and beneficial metabolic effects, but it 
is potentially toxic if high.8 It is reported that serum 
bilirubin significantly contributes to total antioxidant 
capacity.9 The antioxidant effect of bilirubin molecule, 
which has lipid peroxidation inhibitory property, can 
be as strong as antioxidant vitamin E.10 Both bilirubin 
and the enzymes involving bilirubin metabolism have 
some effects. It was shown that heme oxygenase, 
responsible for the degradation of heme to biliverdin, 
stimulated insulin products, and reduced insulin 
resistance.11 In clinical studies, it was found that 
higher levels of bilirubin were inversely associated 
with IR and MetS.12 Also, bilirubin is suggested to 
have a protective effect in atherogenesis, coronary 
artery disease (CAD), and peripheral arterial disease 
(PAD).13,14

In light of these data, the current literature’s relationship 
between serum bilirubin level and histopathological 
findings such as steatohepatitis and fibrosis in patients 
with NAFLD remains unclear. In the study presented 
here, it was aimed to examine the relationship between 
serum bilirubin levels with steatohepatitis and fibrosis 
in biopsy proven NAFLD patients.

METHODS

Study design and population
In this study, biopsy-proven NAFLD patients 

followed in the gastroenterology clinic of a tertiary 

university hospital were examined retrospectively. 
Demographic, clinical, laboratory and biopsy data of 
the patients were enrolled. The study was approved 
by the local ethics committee of Balikesir University 
Medical School (date: 14.10.2020; no: 2020/179) 
and was complied with according to the Helsinki 
Declaration. In this study, which included patients 
diagnosed with NAFLD through liver biopsy, the 
main exclusion criteria were chronic alcohol use, 
hemochromatosis, wilson’s disease, presence of viral 
hepatitis, type 2 DM, morbid obesity, and any other 
major diseases.

Clinical examination and laboratory analyses 
The BMI of the patients, whose waist circumference 

(WC) was measured from the midpoint between the 
lowest rib margin and the iliac crest was evaluated 
using the formula obtained by dividing the weight by 
the square of the height. Hemoglobin (Hb), white blood 
cell (WBC), and platelet (PLT) levels were determined 
by an ABX Pentra 120 automatic hematology analyzer 
used for whole blood counts. Fasting plasma glucose 
(FPG), liver enzymes [alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), gamma-
glutamyltransferase (GGT)] and cholesterol profile 
[triglyceride (TG), total cholesterol (TC) and high-
density lipoprotein cholesterol (HDL-C)] levels 
were measured by enzymatic colorimetric methods. 
The Friedewald Formula calculated low-density 
lipoprotein cholesterol (LDL-C).15 The Homeostasis 
Model Assessment of Insulin Resistance (HOMA-IR) 
formula determined the IR level.16

Liver histology
Liver biopsy materials of the patients were stained 

with Hematoxylin and eosin (H&E) dye and examined 
by a single specialist pathologist. On the other hand, 
Masson’s trichrome stain was used to examine the 
fibrosis levels. Finally, histopathological findings 
were evaluated according to Kleiner et al.17, and 
fibrosis staging were evaluated according to Brunt 
et al.18 NAFLD activity score (NAS) was evaluated 
by adding the scores obtained from steatosis, lobular 
inflammation and hepatocellular ballooning, and 
NASH was defined as a NAS ≥ 5. Fibrosis staging 
was graded on a scale from 0 to 4.

Statistically analysis
Statistical analyses were performed by SPSS 22 

(Statistical Package for the Social Sciences, version 
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22). Kolmogorov-Smirnov and Shapiro-Wilk tests 
were used to assess the assumption of normality. 
Parametric values were reported as the mean ± 
standard deviation, and non-parametric values were 
reported as the median (25.-75. percentiles). Mann-
Whitney U-test and independent samples t-test 
evaluated differences between groups as appropriate. 
For possible relationships, Spearman and Pearson 
correlation analyses were performed between 
two parametric values. P < 0.05 was accepted as 
statistically significant.

RESULTS

Descriptive and comparative statistics of NASH 
and Non-NASH groups are summarized in Table 
1. The distribution of age, BMI, and WC were not 

different between the NASH and non-NASH groups. 
Among the biochemical parameters, the subjects in 
the NASH group had greater AST (p < 0.001) and 
ALT (p < 0.001) levels than the non-NASH group. 
The distribution of age, BMI, and WC did not differ 
between the fibrosis and non-fibrosis groups. The 
levels of AST (p = 0.001), ALT (p = 0.011), insulin 
(p = 0.029), and HOMA-IR index (p = 0.027) were 
higher in the fibrosis group comparing the non-fibrosis 
group (Table 2). 

We found no difference between NASH [direct 
bilirubin = 0.15 (0.10-0.22), indirect bilirubin = 0.63 
(0.42-0.90)] and non-NASH groups [direct bilirubin = 
0.15 (0.11-0.20), indirect bilirubin = 0.58 (0.40-0.77)] 
regarding bilirubin levels (respectively p = 0.888, 
p = 0.286). Additionally, there was no difference 
between with fibrosis group [direct bilirubin = 0.15 
(0.11-0.20), indirect bilirubin = 0.17 (0.11-0.20)] and 
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Table 1. Descriptive and comparative statistics of NASH and Non-NASH groups 
Variables Values p 
 NASH 

n =53 
Non-NASH 

n =76 
 

Age (years) 31.13 (± 5.86) 32.83 (± 6.20) 0.120*** 
BMI (kg/m²) 28.20(26.07-29.77)* 28.40 (26.50-31)* 0.450** 
WC (cm) 100 (96-105)* 98.50 (96-104)* 0.745** 
FPG (mg/dL) 94.06 (± 11.07) 92.73 (± 11.09) 0.507*** 
TC (mg/dL) 201.92 (± 44.24) 205.45 (± 45.29) 0.664*** 
LDL-C (mg/dL) 119.80 (± 33.67) 128.58 (± 35.60) 0.170*** 
TG (mg/dL) 160.50 (122-265.25)* 166 (108-251)* 0.600** 
HDL-C (mg/dL) 38 (35-44.75)* 41 (36.75-46)* 0.156** 
ALT (U/L) 121(95-166.50)* 91 (64.50-115.25)* <0.001** 
AST (U/L) 56 (41.50-65.50)* 44.50 (35-53.75)* <0.001** 
GGT (U/L) 60 (46.25-81.50)* 58 (44-87.75)* 0.814** 
Direct bilirubin (mg/dL) 0.15 (0.10-0.22)* 0.15 (0.11-0.20)* 0.888** 
Indirectbilirubin(mg/dL) 0.63 (0.42-0.90)* 0.58 (0.40-0.77)* 0.286** 
UricAcid (mg/dL) 6.67 (5.73-7.23)* 6.58 (5.70-7.07)* 0.390** 
Hb (g/dL) 16.12 (± 0.95) 15.63 (± 0.97) 0.008*** 
WBC (x 10³) 7100 (6100-8600)* 7150 (6200-8675)* 0.968** 
Plt (x 10³) 225829.79 (± 41730.14) 244147.06 (± 54433.10) 0.054*** 
Insulin (µU/mL) 14.45 (10.37-20.21)* 12.48 (9.56-20.16)* 0.361** 
HOMA-IR 3.39 (2.34-4.79)* 2.78(2.10-4.95)* 0.411** 
Hs-CRP (pg/mL) 2.02 (1.25-3.12)* 2.03 (1.16-3.50)* 0.810** 
NASH: nonalcoholic steatohepatitis; BMI: Body mass index; WC: waist circumference; FPG: fasting plasma glucose; TC: 
total cholesterol; LDL-C: low-density lipoprotein cholesterol; TG: triglicerides; HDL-C: high-density lipoprotein cholesterol; 
ALT: alanine aminotransferase; AST: aspartate aminotransferase; GGT: gamma-glutamyl transferase; Hb: Hemoglobin; 
WBC: White blood cell; Plt: platelet;  HOMA-IR: homeostasis model assessment for insulin resistance; Hs-CRP: high-
sensitivity C-reactive protein 
*median(25.-75. Percentiles) 
** Mann Whitney U test 
*** Independentsample t- test 
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without fibrosis groups [direct bilirubin = 0.60 (0.40-
0.80), indirect bilirubin = 0.60 (0.40-0.82)] regarding 
bilirubin levels (respectively p = 0.527, p = 0.976).
DISCUSSIONDISCUSSION

In this study, we investigated the bilirubin levels 
among subjects with biopsy-proven NAFLD grouped 
as either with or without NASH and with or without 
fibrosis who have no confounding factors such as 
hypertension, DM, and obesity. We couldn’t find any 
difference in comparing the groups. Including only 
the subjects free from any confounding factor is an 
important feature of the present investigation.

Bilirubin exerts an antioxidant effect by inhibiting 
the activity of NAD(P)H oxidase, which paves the way 
for the formation of superoxide radicals.19 However, 
bilirubin has anti-inflammatory effects, which inhibit 
the formation of fibrogens via heme oxygenase-1.20 

At the same time, it is shown that higher bilirubin 
levels are inversely associated with insulin level, 
IR, and DM, the factors defined in the pathogenesis 
of NAFLD. From a cardiovascular perspective, it is 
stated that elevated bilirubin levels are also related to 
the reduced risk of CVD, including CAD, stroke, and 
PAD.12

A cross-sectional study of 17,348 participants 
compared the subjects with and without 
ultrasonography diagnosed NAFLD. The bilirubin 
levels were significantly low in the NAFLD group. 
It is emphasized that NAFLD, which is observed to 
be associated with serum bilirubin level, decreases 
with the increase in bilirubin level.21 Chang Y et al. 
conducted a prospective cohort study among middle-
aged Korean workers with no evidence of liver 
disease and no major risk factors for liver disease. The 
patients evaluated within the scope of the study were 
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Table 2. Descriptive and comparative statistics of fibrosis and non fibrosis groups 
Variables Values p 

With Fibrosis 
n = 84 

Without Fibrosis 
n = 45 

Age (years) 32.44 (± 6.61) 31.56(± 5.01) 0.396*** 
BMI (kg/m²) 28.40 (26.10-30.50)* 28.20 (26.42-29.85)* 0.723** 
WC (cm) 100 (96-105)* 98 (97-102)* 0.542** 
FPG (mg/dL) 93.83 (± 10.71) 92.23 (± 11.74) 0.437*** 
TC (mg/dL) 203.34(± 47.73) 205.27 (± 38.90) 0.818*** 
LDL-C (mg/dL) 123.95 (± 38.48) 126.82 (± 27.73) 0.633*** 
TG (mg/dL) 167 (115-261)* 155.50 (110-253.75)* 0.820** 
HDL-C (mg/dL) 40.50 (36-47)* 40 (35-43.75)* 0.276** 
ALT (U/L) 111 (85.50-148.75)* 89 (69.50-114)* 0.011** 
AST (U/L) 51.50 (40-64.75)* 41 (35-51.50)* 0.001** 
GGT (U/L) 58 (44-77)* 59 (45-90)* 0.797** 
Direct bilirubin (mg/dL) 0.15 (0.11-0.20)* 0.17 (0.11-0.20)* 0.527** 
Indirectbilirubin (mg/dL) 0.60(0.40-0.80)* 0.60 (0.40-0.82)* 0.976** 
UricAcid (mg/dL) 6.67 (6.06-7.18)* 6.38 (5.58-7.13)* 0.174** 
Hb (g/dL) 15.87 (± 1.06) 15.73 (± 0.82) 0.461*** 
WBC (x 10³) 7100 (6250-8525)* 7200 (6050-8850)* 0.799** 
Plt (x 10³) 241256.41 (± 50103.38) 226972.97 (± 49869.54) 0.155*** 
Insulin (µU/mL) 15.25 (10.27-23.91)* 11.41 (9.31-16.13)* 0.029** 
HOMA-IR 3.63 (2.34-5.43)* 2.48 (2.09-4.06)* 0.027** 
Hs-CRP (pg/mL) 2.11 (1.30-3.45)* 1.75 (1.11-2.89)* 0.257** 
BMI: Body mass index; WC: waist circumference; FPG: fasting plasma glucose; TC: total cholesterol; LDL-C: low-density 
lipoprotein cholesterol; TG: triglicerides; HDL-C: high-density lipoprotein cholesterol; ALT: alanine aminotransferase; 
AST: aspartate aminotransferase; GGT: gamma-glutamyl transferase; Hb: Hemoglobin; WBC: White blood cell; Plt: 
platelet; HOMA-IR: homeostasis model assessment for insulin resistance; Hs-CRP: high-sensitivity C-reactive protein 
*median(25.-75. Percentiles) 
** Mann Whitney U test 
*** Independentsample t- test 
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followed up for a period of seven years and checked 
with USG at certain periods. Interestingly, it has been 
observed that higher direct bilirubin levels result in a 
reduced risk of developing NAFLD, even adjusting 
for various metabolic parameters, including obesity, 
IR, DM, history of CVD, and malignancy. They stated 
the effect of oxidative stress and IR in the pathogenesis 
of NAFLD and the association between low serum 
bilirubin levels and increased HOMA-IR and insulin 
levels. Interestingly, they found the persistence of 
the association between increased direct bilirubin 
and lower incidence of NAFLD after adjusting for 
a variety of measures of IR and after restricting the 
analysis to participants with no evidence of IR. In 
conclusion, they reported that the protective role of 
direct bilirubin in these patients is independent of IR.22 
In parallel with the previous study, Tian J et al. found 
a relationship between low direct bilirubin levels. 
They reduced NAFLD risk among the middle-aged 
and elderly Chinese population. They explained this 
as the anti-inflammatory effect of bilirubin, especially 
direct bilirubin, inhibiting oxidative stress and IR and 
altering glucose metabolism. The important part of 
these results was that this association was independent 
of classical risk factors, including liver enzymes, DM, 
MetS features, CAD, and other classical metabolic 
risk factors.23

Two studies evaluate the relationship between 
bilirubin levels and histopathologic findings in patients 
with NAFLD. In a retrospective study including the 
patients’ biopsy-proven NAFLD, they investigated 
the relationship between the unconjugated bilirubin 
(UCB) levels and histopathological findings. They 
found that unconjugated hyperbilirubinemia was 
inversely associated with NASH. They speculated 
that these findings are because of the inhibition of 
the pathogenesis of NASH via the potent antioxidant, 
anti-inflammatory and anti-fibrogenic effect of 
UCB.24 Another study, including two hundred and 
eighty-five patients with biopsy-confirmed NAFLD, 
investigated the relationship between steatosis, 
inflammation, and fibrosis with UCB levels. They 
found that UCB levels were decreased in patients with 
NASH and advanced inflammation and fibrosis. Also, 
they demonstrated by logistic regression analysis 
that low UCB levels are independently associated 
with advanced liver inflammation and fibrosis. These 
results were interpreted as a lack of the effect of 
UCB, the main endogenous lipid antioxidant, leading 
to the progression of liver injury in patients with 

NASH.25 Conversely, we couldn’t find any relation 
between bilirubin levels with histological findings 
in our study participants. In these studies, some of 
the participants in NAFLD groups were diabetic, 
obese, or hypertensive. Still, in our study, none of the 
patients had confounding factors for NAFLD, such 
as morbid obesity, DM, and hypertension. We think 
that the real relationship between the bilirubin and 
histological findings in NAFLD can be evaluated in 
this unique group. The low bilirubin levels in patients 
with NAFLD found in these studies can be the effect 
of the other confounding factors seen in MetS.

Limitations
This study has several limitations. Since our study 

is cross-sectional, it does not reflect all NAFLD 
patients. Secondly, all participants were men, and it 
remains to be determined if these results were similar 
even in women. Finally, HOMA-IR index has been 
used for the evaluation of insulin resistance and is not 
the gold standard method.

CONCLUSION

In light of these data, it was found that serum 
bilirubin level was not different in either the 
steatohepatitis group or the fibrosis group compared to 
the control group in biopsy-proven NAFLD patients. It 
is thought that conducting our study in a patient group 
without confounding factors such as morbid obesity, 
DM, and hypertension will contribute positively to the 
literature. On the other hand, randomized controlled 
studies are needed to understand the role of bilirubin 
in the development and progression of NAFLD.
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ABSTRACT
Although pancreatic pathologies are primarily and mostly manifested by abdominal complaints, they can also 
occur with other organ systems. Erythema nodosum is the most common variant of panniculitis.1 In this study, 
we present a patient with acute pancreatitis who developed erythema nodosum.
Keywords: Erythema nodosum, pancreatitis, panniculitis

Pancreatic pathologies such as acute and 
chronic pancreatitis, autoimmune pancreatitis 
and pancreatic cancer often present with 

gastrointestinal system symptoms. These may 
sometimes be accompanied by cutaneous symptoms 
that precede even the abdominal findings.2

Erythema nodosum is the most common 
clinicopathological variant of panniculitis. It is a 
cutaneous reaction consisting of inflammatory, tender, 
nodular lesions usually located in the pretibial region, 
which regresses within 3-6 weeks. This condition 
may be associated with a wide variety of pathologies 
including infections, sarcoidosis, rheumatological 
diseases, inflammatory bowel diseases, drugs, 
autoimmune disorders, pregnancy and malignancies.3

Erythema nodosum is divided into acute and subacute/
chronic forms. The acute classical form usually affects 
the bilateral legs in young women, while it can rarely 
be seen on the forearm and thigh. It may take days, 
weeks or months, but heals without sequelae. The 
subacute/chronic form is called “Erythema nodusum 
migrans”. It is mostly seen on the extensor surface of 
the tibia. There is no ulceration, scarring or tenderness. 
Unlike the acute form, it can last for years, not days.4

CASE PRESENTATION

A 36-year-old female patient applied to the 
emergency department with complaints of abdominal 
pain, jaundice, darkening of the urine color and 
redness on the anterior of the leg, which had been 
present for 2 days. The lesions of the patient’s 
anterior leg started approximately 24-36 hours after 
the abdominal pain in both pancreatitis attacks. 
The patient also suffered pancreatitis three months 
earlier.  Aspartate aminotransferase (AST):201 U/L, 
Alanine aminotransferase (ALT):255 U/L, alkaline 
phosphatase (ALP):423 U/L, gamma glutamyl 
transferase (GGT):230  U/L Amylase:2115 U/L 
Lipase:3157 U/L Total Bilirubin:9.5 mg/dl  Direct 
Bilirubin:6,6 mg/dl White Blood Count:7,85x10^9/L  
Glucose: 90 mg /dl  C-Reactive Protein:90 mg/L  
Lactate dehydrogenase:336  U/L were in the patient’s 
admission laboratory examinations. The patient with 
epigastric, girdle-style pain was hospitalized for 
further examination and treatment with a preliminary 
diagnosis of pancreatitis.

In the contrast-enhanced tomography of the 
abdomen taken in the emergency department of our 
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hospital, the intrahepatic bile ducts were dilated in all 
lobes, the common bile duct diameter was 15 mm, 
and it was thinning distally. There were stone-mud 
densities in the lumen distal to the common bile duct, 
the pancreatic parenchyma was mildly edematous, 
inflammatory density increases in the peripancreatic 
fat planes and a moderate amount of peripancreatic free 
fluid were present. When the patient was admitted to 
the emergency service of our hospital, his temperature 
was 37.1 C, heart rate was 89/min, BP: 112/66 mm/
hg, and saturation was 99 on room air. The general 
condition of the patient was moderately conscious, 
oriented and cooperative, Glasgow Coma Scale 
(GCS): 15 and Ranson score: 0. Biliary pancreatitis 
was initially considered in the patient. 

On physical examination, there was tenderness in 
the right upper quadrant of the abdomen and no signs 
of acute abdomen. Respiratory and heart sounds were 
normal and pretibial edema was not detected. There 
were nodular hyperemic lesions of approximately 
1 cm that faded by pressing on both legs, with the 
left tibia dominant on the anterior surface (Fig. 1A). 
Erythema nodosum were identified as the patient’s 
lesions, which were assessed in conjunction with 
dermatology. It was learned that the patient had an 
attack of pancreatitis 3 months ago. The patient stated 
that the same lesions were present in the previous 
pancreatitis attack. Autoimmune pancreatitis was not 
considered due to the detection of 15 milimeters stones 
in the gallbladder in the hepatobiliary ultrasonography 

taken in the patient’s pancreatitis attack 3 months ago.
In the endoscopic ultrasonography performed by 

us, the common bile duct was 7.9 millimeters at the 
level of the hilus and ended by thinning distally. No 
pathology was observed in the common bile duct. Left 
intrahepatic bile ducts were minimally prominent in the 
central part. Pancreas was voluminous and hypoechoic 
lobulations were observed in the parenchyma 
(secondary to pancreatitis?). Rheumatic diseases 
were not considered in the differential diagnosis of 
erythema nodosum due to the regression of the lesions 
after the acute pancreatitis episode resolved. There 
were no features suggesting a rheumatological disease 
in the patient’s system investigation and examination.

In the follow-up of the patient who was treated 
for pancreatitis and planned for cholecystectomy, 
improvement in blood parameters was observed, and 
Ranson score was 0 at the 48th hour. The patient’s skin 
lesions regressed at 48 and 72 hours (Fig. 1B).

DISCUSSIONDISCUSSION

Skin findings are a rare complication of pancreatitis.2 
However, it has been known for a long time that 
patients with pancreatitis have skin findings.5 Also 
pancreatic panniculitis; It can also mimic other forms 
of panniculitis such as erythema nodosum, erythema 
induratum, traumatic, infectious or α1-antitrypsin 
deficiency panniculitis.6
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It has been thought that skin lesions in acute 
pancreatitis may be associated with the prognosis of 
the disease, but it has been reported in the literature 
that skin lesions are also present in non-severe acute 
pancreatitis cases, as in our case. In our case, the 
patient’s Ranson score was 0 and the patient’s clinic 
began to improve within 72 hours.

CONCLUSION

Skin lesions in pancreatitis, although rare, can 
be seen. Skin lesions are mostly not associated with 
abdominal pathologies by clinicians. However, the 
presence of skin manifestations of pancreatitis should 
be kept in mind in the differential diagnosis.
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ABSTRACT
Rhabdomyolysis is the breakdown of the muscle cells with the resultant leakage of intracellular components. 
Hyperkalemia and hyperphosphatemia may occur during the disease course, as well as acute kidney injury due 
to blockade of the tubules by myoglobin released from the muscle cells. Electrolyte disturbances are generally 
more severe than acute kidney injuries. We would like to report a patient who was diagnosed with exertional 
rhabdomyolysis-induced acute kidney injury due to vigorous swimming and who required hemodialysis but 
lacked hyperkalemia. The discrepancy between the severe acute kidney injury and lack of hyperkalemia was 
remarkable. A brief literature search also revealed several patient reports with hypo- and normokalemia despite 
experiencing acute kidney injury. Pathophysiologic explanations for this discrepancy include exercise-induced 
increased kaliuresis and intracellular shifting of potassium.
Keywords: Rhabdomyolysis, acute kidney injury, potassium, exercise, dialysis

Rhabdomyolysis is a disorder characterized 
by muscle necrosis and the release of muscle 
contents into the circulation. There are 

multiple causes of rhabdomyolysis, including but not 
limited to exercise, trauma, drugs, toxins, electrolyte 
disturbances, and inherited metabolic or muscle 
disorders. Rhabdomyolysis severity may range from 
asymptomatic muscle enzyme elevations to life-
threatening disease due to electrolyte imbalances 
(i.e., hyperkalemia and hyperphosphatemia) and 
acute kidney injury (AKI).1 In the event of an AKI, 
the severity of hyperkalemia is expected to become 
disproportionate to the severity of kidney injury.2 
Exertional rhabdomyolysis is associated with unique 
pathophysiologic changes regarding kidney injury and 

potassium since vigorous exercise has been shown 
to lower potassium levels by several mechanisms.3, 

4, 5 Herein, we present a case of exertional 
rhabdomyolysis-induced acute kidney injury that we 
think is of particular importance due to the reversely 
disproportioned severity between acute kidney injury 
(AKI) and potassium levels. 

CASE PRESENTATION

The patient is a 27-year-old male who was admitted 
to the emergency department with recent-onset nausea 
and vomiting. He states he had cola-colored urine 
output after swimming for long hours four days ago, 
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but the urine had turned to its normal color the day 
after. He was deconditioned, and strenuous swimming 
took place on a very hot and humid day. He did not 
have any prior disease or medication history, and he 
denies substance abuse. He did not have any diarrhea 
or abdominal pain prior to admission. His vital signs, 
including body temperature, were in the normal range. 
Blood tests revealed stage 3 AKI (creatinine = 8.07 
mg/dL), moderate transaminase elevation (ALT = 214 
U/L, and AST = 384 U/L), and marked creatine kinase 
(CK) elevation (CK = 14.851 U/L). Urinalysis showed 
mild protein and moderate hemoglobin and myoglobin 
but a lack of red blood cells. The electrolyte levels 
were as follows: sodium = 132 mmol/L, potassium = 
4.0 mmol/L, and phosphorus = 6.7 mg/dL. The uric 
acid level was 13.1 mg/dL, the TSH level was 0.94 
mIU/L, and the blood gas analysis was unrevealing. 
Abdominal ultrasound showed mild hepatosteatosis 
and increased renal echogenicity. He was diagnosed 
with exertional rhabdomyolysis-induced AKI, so 
vigorous hydration was started. After hydration, he 
became fluid overloaded and his creatinine did not 
improve; therefore, hemodialysis was initiated. He 
was discharged after a week with residual kidney 
impairment.

DISCUSSIONDISCUSSION

We presented an untrained young man who swam 
for several hours during a hot and humid weather and 
experienced exertional rhabdomyolysis. Our patient is 
noteworthy with regards to the discordance between 
the level of kidney injury and potassium levels. One 
would expect hyperkalemia during a rhabdomyolysis 
course that has caused stage 3 AKI. There are several 
explanations for this discrepancy and include several 
mechanisms: Firstly, heat and exercise-induced 
sweating, and tachypnea caused direct potassium 
loss and intracellular potassium shift, respectively. 
Secondly, exercise-generated heat and exercise-
induced water loss led to aldosterone overproduction 
and resultant kaliuresis.3 Finally, ongoing urine output 
and vomiting might have played a role in potassium 
loss.

A brief literature review was performed via 
PubMed in order to compare our case with the 
existing literature. Search keywords were as follows: 
((exercise) OR (exertional)) AND (rhabdomyolysis). 
Only case reports, letters, and observational studies 

that were conducted in humans over 18 years old were 
included. Search results included 441 studies. Studies 
that included patients without acute kidney injury, 
patients without data regarding kidney function and 
potassium level, patients with inherited metabolic 
disorders, inborn errors of metabolism, storage 
disorders, muscle disorders, malignant hyperthermia, 
drug-related rhabdomyolysis, and non-exertional 
rhabdomyolysis were excluded. Of the remaining 
31 studies,6-36 patients were found to have exertional 
rhabdomyolysis with acute kidney injury. Of the 36 
patients, 4 were hypokalemic, 18 were normokalemic, 
and 14 were hyperkalemic. Creatinine levels, mortality, 
body temperature, and CK levels upon admission to 
the emergency department were not different between 
these 3 groups. Table 1 illustrates the characteristics 
of these patients.

Further systematic reviews should be conducted 
to search for and describe the features associated 
with non-hyperkalemic exertional rhabdomyolysis. 
Findings may challenge the dogma that clinicians 
should expect hyperkalemia during rhabdomyolysis 
regardless of the kidney injury and assert the finding 
that hypokalemia or normokalemia may occur during 
exertional rhabdomyolysis even in the presence of 
severe kidney injury.

CONCLUSION
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