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Assessing the readability of responses produced by ChatGPT and
Gemini when answering questions about the gastrointestinal system
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Abstract

The utilization of artificial intelligence has proven to be a pivotal element in the timely
identification of gastrointestinal diseases, thereby markedly enhancing the detection of lesions and
ensuring enhanced diagnostic accuracy. A comparison of the AI models, ChatGPT-4.0 and Gemini,
revealed distinct strengths and applications across various fields. Although Al can significantly
advance gastrointestinal pharmacological research, broader implications and challenges must be
considered. The objective of this study was to compare the responses of AI models to questions on
gastrointestinal system pharmacology and readability.
This study was conducted using 30 multiple-choice questions in the field of pharmacology. The
questions were answered and evaluated using two LLMs: ChatGPT-4.0, developed by Open Al,
and Gemini 2.0, developed by Google. The analysis of readability and comprehensibility values in
English was compared using the Automated Readability Index (ARI), Flesch-Kincaid, Gunning
Fog Index, Coleman-Liau Index, SMOG score, and FORCAST scores. The average score for
responses provided by ChatGPT-4.0 was 26.78+0.41, whereas the average score for responses
provided by GEMINI was 28.90+0.91. The number of correct answers provided by GEMINI was
significantly higher than that provided by O ChatGPT-4.0 (p=0.045). A readability comparison
of the 30 questions was performed. The average ChatGPT-4.0 score for ARI was 13.04+1.77,
whereas the average score for GEMINI was 14.76+2.04, and a significant difference was observed
between them (p<0.001).

The present study demonstrated discrepancies in the utilization of gastrointestinal system
pharmacology by ChatGPT-4.0 and Google Gemini, in addition to alterations in the readability
of the responses.

Keywords: ChatGPT, Google Gemini, readability, artificial intelligence
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1. Introduction

Gastrointestinal ~ system  pharmacology
encompasses a broad spectrum  of
pharmaceutical agents and therapeutic
modalities directed towards the management
and treatment of pathologies affecting the
gastrointestinal (GI) tract. These include, but
are not limited to, peptic ulcers,
gastroesophageal reflux disease (GERD),
irritable bowel syndrome (IBS),
inflammatory bowel disease (IBD), and
functional  dyspepsia.  Pharmacological
approaches to these conditions involve
various drug classes that target different
aspects of GI physiology, such as secretion,
motility, and inflammation [1,2]. Recent
advancements in the field of artificial
intelligence (AI) have precipitated the
notable integration of this technology into the
domain of gastroenterology. This integration
has resulted in substantial progress in the
diagnosis, management, and treatment of GI
diseases. The utilization of artificial
intelligence (AI) technologies, particularly
machine learning and deep learning, has
demonstrated potential in  enhancing
diagnostic accuracy, optimizing patient
management, and facilitating the early
detection of GI disorders. This integration is
transforming  traditional  practices in
gastroenterology and providing more
efficient and accurate approaches to patient
care [3,4]. The utilization of artificial
intelligence has proven to be a pivotal
element in the timely identification of
gastrointestinal diseases, thereby markedly
enhancing the detection of lesions and
ensuring enhanced diagnostic accuracy. This
is particularly evident in the use of Al for the
analysis of endoscopic and radiological
images, where Al systems have been trained
to differentiate between benign and

malignant lesions with a high degree of
accuracy [5].

A comparison of the Al models, ChatGPT 4.0
and Gemini 2.0, reveals distinct strengths and
applications across various fields, including
healthcare, business management, and
research. Both models are capable of
providing  accurate  information  and
enhancing operational efficiency. However,
they differ in their specific strengths and
application areas [6]. The ensuing discourse
aims to meticulously unravel the comparative
performance, applications, and limitations of
these technologies by drawing upon relevant
research papers [7]. In the medical field,
Gemini has been shown to outperform
ChatGPT-4.0 in terms of the accuracy and
comprehensiveness of its responses. For
instance, in the context of sudden
sensorineural hearing loss (SSHL), Gemini
demonstrated higher levels of completion and
accuracy, although the difference in accuracy
was not statistically significant. In the field of
urology, Gemini demonstrated proficiency in
the identification of congenital penile
curvature, whereas ChatGPT-4.0 exhibited a
particular aptitude in the formulation of
management strategies for renal artery
aneurysms [8]. However, both models
demonstrated deficiencies in diagnostic
accuracy and the  occurrence  of
hallucinations. Gemini demonstrated a higher
level of accuracy in its responses when
compared to ChatGPT, particularly in the
context of multiple-choice questions [9].
However, ChatGPT-4.0 exhibited superior
performance on open-ended and true/false
questions. In a recent study, ChatGPT 4.0
demonstrated superior performance in the
diagnosis of complex hematologic cases,
both in terms of primary and differential
diagnoses, when compared to Gemini
Advanced [10].
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Although Al can significantly advance
gastrointestinal pharmacological research, its
broader implications and challenges must be
considered. Integrating Al into healthcare
requires careful consideration of data
privacy, model interpretability, and robust
validation across diverse populations.

This study aimed to evaluate the
effectiveness of advanced Al models, such as
ChatGPT 4.0, in improving diagnostic
accuracy in complex hematologic cases and
to explore the broader implications,
challenges, and considerations involved in
integrating Al technologies into
gastrointestinal ~ system  pharmacology
research and healthcare practice, with
particular attention to data privacy, model
interpretability, and validation across diverse
populations.

2. Methods

This study was conducted by three experts in
the field of pharmacology using 30 questions
with answers. The questions were prepared
using “Katzung's Basic &  Clinical
Pharmacology” as a reference [11]. The
questions were designed by experts in groups
of ten as easy, medium, and difficult. The
questions were answered and evaluated using
ChatGPT-4.0, developed by ChatGPT-4.0,
and Gemini 2.0, developed by Google, both
of which are large language models. As a
result of the observation that this particular
study did not involve the use of human
subjects, animals, or living materials, the
requirement for ethical committee approval
was disregarded in this instance.

Accuracy Comparison

To compare the correct answers given to the
questions by the LLMs, 30 questions were
reanswered on 20 different days with the

browser’s cookies reset. The order in which
the questions were asked varied.
Readability Comparison

An analysis of the ease and difficulty of
reading and understanding English was
conducted. The Average Reading Level
Consensus calculates the average reading
level by averaging other scales.

The automated readability index (ARI) is
a measure that assesses the readability of a
text. Although opinions differ regarding its
accuracy compared to syllable/word and
complex word indices, the character/word
index is generally calculated faster because
character counts are easier and more accurate
for computer programs than syllable counts.
In fact, this index was designed for the real-
time monitoring of the readability of electric
typewriters [12].

4 (characters) .0.5( words ) 91.43
words sentences

Flesch-Kincaid readability tests are
readability tests designed to show how
difficult an English text is to understand. The
“Flesch-Kincaid” (F-K) reading level was
developed in 1975 by J. Peter Kincaid and his
team under a contract with the US Navy. In
the Flesch readability test, higher scores
indicate material that is easier to read,
whereas lower scores indicate text that is
more difficult to read. The formula for the
Flesch readability score (FRES) test is as
follows [13,14]:

206.835 — 1.015 total words 84.6 total syllables
total words

In linguistics, the Gunning Fog Index is a
readability test for English writing. The index
estimates the number of years of formal
education required for a person to understand
a text on the first reading. For example, a Fog
Index of 12 requires a reading level of a high
school senior in the United States
(approximately 18 years old). The test was
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developed in 1952 by Robert Gunning, an
American businessman active in newspaper
and textbook publications. Furthermore, the
Fog Index is primarily valid for English and
may not accurately reflect readability in other
languages [15].

*  Select a passage of approximately 100
words (e.g., one or more complete
paragraphs). Do not skip any sentences.

»  Determine the average sentence length.
(Divide the number of words by the number
of sentences.);

*  Count “complex” words consisting of
three or more syllables. Do not include
proper nouns, familiar jargon, or compound
words. Do not count common suffixes (e.g., -
es, -ed, or -ing) as syllables.

* Add the average sentence length and the
percentage of complex words; and

The Coleman-Liau index is a readability
test designed by Meri Coleman and T. L. Liau
to measure the comprehensibility of a text.
Similar to ARI, but unlike most other indices,
the Coleman-Liau index 1is based on
characters rather than syllables per word. The
Coleman-Liau index is designed to be easily
calculated mechanically from printed text
samples. The Coleman-Liau index is
calculated using the following formula [16]
-CLI =0.0588 - L —0.296 - § — 15.8
The SMOG score is a readability measure
that estimates the years of education required
to understand a text. SMOG stands for
“Simple Measure of Gobbledygook.” The
SMOG index has no statistical validity for
languages other than English. SMOG
formula [17,18]:

grade = 1.0430, /mumber of polysyllables x v +3.1291
\1’ number of sentences
Linsear Write is a readability measure for
English texts, allegedly developed to help the
U.S. The standard Linear Write metric, Lw,

operates on a 100-word sample: The standard

Linsear Write metric, Lw, operates on a 100-
word sample:

* One point was awarded for each
“eawotorootorto defineword with two or
fewer syllables.

* Three points were awarded for each
“difficult word” defined as a word with three
or more syllables.

. Divide the points by the number of
sentences in the 100-word sample.

» Sprovidesnal resulf if r > 20, then Lwr/2/
2. Ifr<20,thenLw=r/2-1.

The result is a “grade level” measure that
reflects the estimated years of schooling
required to read the text fluently [19].

The FORCAST note is a readability
measure that indicates how difficult a text is
to read based on the number of single-
syllable “easy” words in a sample of 100—150
words. The values correspond to the number
of years of schooling required to understand
the text. For example, six years corresponds
to readers aged 11-12, while 12 years
corresponds to readers aged 17—18 [20].
Statistical Analysis

To evaluate the findings obtained in the study,
the Statistical Package for the Social
Sciences (SPSS) for Windows 27.0 program
was used for statistical analyses. The data
were then classified. Categorical data are
defined as percentages and frequencies.
Numerical data are defined, and distribution
analysis is performed. Data that conform to a
normal distribution are defined as the mean +
standard deviation (SD). Parametric tests (t-
test and analysis of variance [ANOVA] )
were used in the analysis of numerical tests
that conform to a normal distribution.
Subsequent analysis of the data was
conducted using an unpaired t-test. The mean
of repeated measures was calculated for each
dataset. Findings with a p-value of < 0.05
were considered significant.
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3. Results

The average score for responses provided by
ChatGPT-4.0 was 26.78+0.41, whereas that
for responses provided by GEMINI was
28.90+0.91. The number of correct answers
provided by GEMINI was significantly
higher than that provided by ChatGPT-4.0
(p=0.045). The score comparisons are shown
in Table 1. A readability comparison was
performed for the 30 questions. The average
ChatGPT-4.0 score for ARI was 13.04+1.77,
whereas the average score for GEMINI was
14.76+2.04, and a significant difference was
observed between them (p<0.001). The
readability comparisons are shown in Table
2.

Table 1: Score comparisons

Open Al GEMINI p-
(n=30) (n=30) Value
Easy 8,78+0,78 | 9,50+0,51 0,002*

Modarat | 9,00+0,66 | 9,65+0,48 | 0,001*

e *
Hard 9,00+0,00 | 9,75+0,44 | <0,001
*
Total 26,78+0,4 | 28,90+0,9 | 0,045*
1 1

*1-tailed t-test, **2-tailed t-test

Table 2: Readability comparisons

Open Al GEMINI p-

(n=30) (n=30) Value
ARLCalc 13,41£1,29 | 13,98+1,05 | 0,23*
ARI 13,04+1,77 | 14,7612,04 | <0,00

1#*

Flesch Reading Ease 24,07+12,1 24,53+7,86 | 0,121

3 *
Gunning Fog Index 15,39+2,49 15,42+1,51 0,028
Flesch-Kincaid Grade 13,27+1,93 | 14,57+1,71 | 0,008
Level **
Coleman-Liau Readability | 15,12+2,09 | 14,90+1,25 | 0,137
Index *
The SMOG Index 11,31+£0,97 | 12,97+1,45 | 0,003

Original Linsear Write 63,90+8,24 59,004£5,23 | <0,00
Formula 1*
Linsear Write Grade 12,23+2,81 13,33+2,95 | 0,338
Level Formula *
FORCAST Readability 12,83+0,69 | 12,15+0,29 | <0,00
Formula 1*

*1-tailed t-test, **2-tailed t-test

3. Discussion

The integration of artificial intelligence (Al)
into the field of gastroenterology holds
considerable promise for the diagnosis,
treatment, and management of
gastrointestinal (GI) diseases, with the
potential for significant transformation.
Recent advancements in Al technologies,
with a particular emphasis on machine
learning (ML) and convolutional neural
networks (CNNs), have demonstrated
considerable  potential for  enhancing
diagnostic accuracy, improving patient
outcomes, and  optimizing  clinical
workflows. This integration is particularly
impactful in areas such as endoscopy,
pathology, and pharmacology, where Al is
capable of processing and analyzing large
datasets with greater precision than
traditional methods [2-5]. The utilization of
artificial intelligence (AI) has proven to be a
pivotal element in the timely and accurate
diagnosis of gastrointestinal diseases. This
technological advancement has facilitated the
precise identification of lesions and
cancerous alterations, thereby contributing to
the effective management and treatment of
these conditions. For instance, Al systems
have been developed to differentiate between
benign and malignant lesions by analyzing
endoscopic and radiological images, with the
capacity to achieve optimal diagnostic
outcomes [6,21]. In endoscopy, Al-driven
image analysis has enhanced the detection of
conditions such as Barrett's esophagus and
esophageal squamous cell carcinoma, often

7
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outperforming human endoscopists in terms
of accuracy and speed [22].

The integration of artificial intelligence (Al)
models, such as ChatGPT and Gemini, in the
field of gastrointestinal system
pharmacology offers a promising avenue for
enhancing both educational and clinical
applications. These Al tools have been
evaluated for their capacity to generate
pharmacology-related content, assist in
medical inquiries, and support
pharmacometric  tasks. However, the
effectiveness of these devices varies across
different applications, necessitating further
refinement and expert oversight to maximize
their utility in gastrointestinal pharmacology
[20-22]. ChatGPT has been employed to
generate multiple-choice questions for
pharmacology education, demonstrating its
capacity to adhere to structural guidelines
and provide educational content.
Nevertheless, ensuring medical accuracy and
comprehensiveness remains challenging, as
both are pivotal for reliable utilization in
medical education [23]. In the context of
gastrointestinal pharmacology, ChatGPT has
been employed to generate questions and
explanations for examinations, with findings
demonstrating moderate to high agreement in
terms of content accuracy and clinical
relevance. However, issues with the
cognitive level and quality of distractors have
been identified, suggesting the need for
expert review and improvement [24]. The
evaluation of ChatGPT and Gemini was
conducted to ascertain their capacity to
generate non-model evaluation method
(NONMEM) codes for pharmacometric tasks
pertinent to clinical pharmacology settings.
While these templates can provide a valuable
starting point, the output frequently exhibits
errors that require correction by experienced
professionals [25]. In the domain of

gastrointestinal diseases, the efficacy of
ChatGPT in accurately diagnosing prevalent
conditions, including irritable bowel
syndrome and inflammatory bowel disease,
has been assessed. The model has
demonstrated the capacity to improve patient
education and physician—patient
communication. Nevertheless, its function as
a tool to educate physicians requires further
investigation [26]. In the field of
gastroenterology, ChatGPT has demonstrated
superior performance in terms of accuracy
and reliability compared to Google Bard,
particularly in medical management tasks.
This lends credence to its potential as a
reliable instrument in the field of study,
although further research and development
are necessary to enhance its capabilities [27].
In the present study, a higher number of
correct answers were provided by GEMINI
than those provided by ChatGPT-4.0. This
discrepancy should be considered when
assessing the applicability of Al technologies
in pharmacology.

The readability and effectiveness of Al
chatbots, such as ChatGPT and Google
Gemini, in generating content for various
medical and educational purposes have been
subjects of extensive research. The prevailing
focus of these studies is on the readability,
accuracy, and appropriateness of information
provided by Al models [28]. The following
section presents the results of the readability
scores. Google Gemini has been shown to
generally produce content that is more legible
than that generated by ChatGPT. For
instance, in the context of emergency medical
conditions, Gemini's brochures were slightly
more accessible than those of ChatGPT, with
a higher ease score. Similarly, in the domain
of refractive surgery FAQs, Gemini was
noted for its relatively superior readability,
although all chatbots require a university-

8
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level understanding [29]. The present study
examined the relationship between content
quality and sentence counts in emergency
medical brochures. Nevertheless, Gemini
demonstrates a particular aptitude in
producing succinct and legible responses, a
skill that is of paramount importance for
ensuring patient comprehension [29,30].
ChatGPT frequently demonstrates superior
accuracy, particularly in intricate medical
scenarios, such as retinal detachment and
intraoperative decision support in plastic
surgery. Nevertheless, Gemini has been
observed to provide more suitable responses
in specific contexts, including frequently
asked questions (FAQs) in refractive surgery.
In terms of appropriateness, Gemini
demonstrated superior performance in
providing suitable responses to FAQs
concerning refractive surgery, thereby
signifying its capacity to deliver contextually
relevant information [30]. The potential of
both Al models in the field of medical
education has been rigorously evaluated.
ChatGPT demonstrated marginally superior
accuracy and comprehensiveness in patient
education materials for local anesthesia in
eye surgery. Conventional ~ patient
information leaflets (PILs) retain their overall
superior performance [31]. In the context of
end-of-life care, Google Gemini was
demonstrated to have superior readability and
actionability, although both models conveyed
positive sentiments and high levels of
accuracy [32]. In the present study, the mean
ChatGPT-4.0 score for ARI was 13.04 +1.77,
while the mean score for GEMINI was 14.76
+ 2.04. A significant difference was observed
between them, which may be an important
result in the context of evaluating the
readability of Al models.

Our study had some limitations. First, it used
only two Al tools. Better results can be

obtained by evaluating other AI tools.
Inclusion of a greater number of diseases
would have provided greater clarity. Second,
as chatbots are frequently updated, the use of
an older version of Al may be necessary. In
some cases, Al may not be able to provide up-
to-date medical information because it may
be difficult to access.

4. Conclusion

The present study demonstrated
discrepancies in  the utilization of
gastrointestinal system pharmacology by
ChatGPT and Google Gemini, in addition to
alterations in the readability of the responses.

Acknowledgements

Access to the artificial intelligence
applications utilized in this study was
established on August 20, 2025. During this
process, Chat GPT 4.0, developed by
OpenAl, and Gemini 2.0, developed by
Google, were utilized. The authors declare no
conflicts of interest among themselves or
with other institutions. No financial support
was received for this study.

Funding

The author(s) received no financial support
for the research, authorship, and/or
publication of this article.

5. References

1. Bjarnason I, Scarpignato C, Holmgren E,
Olszewski M, Rainsford KD, Lanas A.
Mechanisms of Damage to the Gastrointestinal
Tract From Nonsteroidal Anti-Inflammatory
Drugs. Gastroenterology. 2018 Feb;154(3):500-
514. doi: 10.1053/j.gastro.2017.10.049. Epub
2017 Dec 6. PMID: 29221664..



}{1 | MedEpicent
(" If= | Journal of Medical Education
( and Clinical Research

Received: 10 January 2026
Revised: 16 February 2026
Accepted: 11 March 2026

Published: 31 March 2026

2. Sharkey KA, Mawe GM. The enteric
nervous system. Physiol Rev. 2023 Apr
1;103(2):1487-1564. doi:
10.1152/physrev.00018.2022. Epub 2022 Dec
15. PMID: 36521049; PMCID: PMC9970663.

3. Bunne C, Roohani Y, Rosen Y, Gupta A,
Zhang X, Roed M, Alexandrov T, AlQuraishi M,
Brennan P, Burkhardt DB, Califano A, Cool J,
Dermburg AF, Ewing K, Fox EB, Haury M, Herr
AE, Horvitz E, Hsu PD, Jain V, Johnson GR,
Kalil T, Kelley DR, Kelley SO, Kreshuk A,
Mitchison T, Otte S, Shendure J, Sofroniew NJ,
Theis F, Theodoris CV, Upadhyayula S, Valer M,
Wang B, Xing E, Yeung-Levy S, Zitnik M,
Karaletsos T, Regev A, Lundberg E, Leskovec J,
Quake SR. How to Build the Virtual Cell with
Artificial Intelligence: Priorities and
Opportunities. ArXiv [Preprint]. 2024 Oct
14:arXiv:2409.11654v2. Update in: Cell. 2024
Dec 12;187(25):7045-7063. doi:
10.1016/j.cell.2024.11.015. PMID: 39398201;
PMCID: PMC11468656.

4. Kleinstreuer N, Hartung T. Artificial
intelligence (Al)-it's the end of the tox as we
know it (and I feel fine). Arch Toxicol. 2024
Mar;98(3):735-754. doi: 10.1007/s00204-023-
03666-2. Epub 2024 Jan 20. PMID: 38244040;
PMCID: PMC10861653.

5. Pecere S, Milluzzo SM, Esposito G,
Dilaghi E, Telese A, Eusebi LH. Applications of
Artificial Intelligence for the Diagnosis of
Gastrointestinal Diseases. Diagnostics (Basel).
2021 Aug 30;11(9):1575. doi:
10.3390/diagnostics11091575. PMID:
34573917; PMCID: PMC8469485.

6. Is EE, Menekseoglu AK. Comparative
performance of artificial intelligence models in
rheumatology board-level questions: evaluating
Google Gemini and ChatGPT-40. Clin
Rheumatol. 2024 Nov;43(11):3507-3513. doi:
10.1007/s10067-024-07154-5. Epub 2024 Sep
28. PMID: 39340572.

7. Ryan DK, Maclean RH, Balston A,
Scourfield A, Shah AD, Ross J. Artificial
intelligence and machine learning for clinical

pharmacology. Br J Clin Pharmacol. 2024
Mar;90(3):629-639. doi: 10.1111/bep.15930.
Epub 2023 Nov 12. PMID: 37845024.

8. Abdala Kuri S, Morales C, Oliva AM,
Pefia A, Dévora S. Analysis of the level of
polypharmacy in patients from an isolated rural
area: effect of age, sex, and chronic diseases.
Front Digit Health. 2025 Jun 10;7:1508505. doi:
10.3389/fdgth.2025.1508505. PMID: 40556639;
PMCID: PMC12185413.

9. Mayer B, Kringel D, Lotsch J. Artificial
intelligence and machine learning in clinical
pharmacological research. Expert Rev Clin
Pharmacol. 2024  Jan;17(1):79-91. doi:
10.1080/17512433.2023.2294005. Epub 2024
Jan 23. PMID: 38165148.

10. Singh H, Nim DK, Randhawa AS,
Ahluwalia S. Integrating clinical pharmacology
and artificial intelligence: potential benefits,
challenges, and role of clinical pharmacologists.
Expert Rev Clin Pharmacol. 2024 Apr;17(4):381-
391. doi: 10.1080/17512433.2024.2317963.
Epub 2024 Feb 15. PMID: 38340012.

11. Vanderah TW (2024). In: Katzung’s
Basic &amp; Clinical Pharmacology,
16<sup>th</sup> Edition. McGraw-Hill, New
York, NY,

12. Smith EA, Senter RJ (1967) Automated
readability index. AMRL-TR Aerospace Medical
Research Laboratories (US):1-14

13. Kincaid JP, Braby R, Mears JE (1988)
Electronic authoring and delivery of technical
information. Journal of instructional
development 11:8-13.
https://doi.org/10.1007/BF02904998

14. Kincaid JP, Aagard JA, Hara JWO,
Cottrell LK (1981) Computer readability editing
system. IEEE Transactions on Professional
Communication PC-24:38-42.
https://doi.org/10.1109/TPC.1981.6447821

15.  Swieczkowski D, Kutacz S (2021) The
use of the Gunning Fog Index to evaluate the
readability of Polish and English drug leaflets in
the context of Health Literacy challenges in
Medical Linguistics: An exploratory study.

10



}{1 | MedEpicent
(" If= | Journal of Medical Education
( and Clinical Research

Received: 10 January 2026
Revised: 16 February 2026
Accepted: 11 March 2026

Published: 31 March 2026

Cardiology journal 28:627-631.
https://doi.org/10.5603/CJ.a2020.0142

16. Coleman Liau Index Calculator. (2025)
Calculator Doc.
https://calculatordoc.com/coleman-liau-index-
calculator. 2025

17. Fitzsimmons PR, Michael BD, Hulley
JL, Scott GO (2010) A readability assessment of
online Parkinson's disease information. The
journal of the Royal College of Physicians of
Edinburgh 40:292-296.
https://doi.org/10.4997/jrcpe.2010.401

18. Contreras A,  Garcia-Alonso R,
Echenique M, Daye-Contreras F (1999) The SOL
formulas for converting SMOG readability scores
between health education materials written in
Spanish, English, and French. Journal of health
communication 4:21-29.
https://doi.org/10.1080/108107399127066

19. Duffy TM (1985) CHAPTER 6 -
Readability Formulas: What's the Use?*. In:
Duffy TM, Waller R (eds) Designing Usable
Texts.  Academic  Press, pp  113-143.
https://doi.org/https://doi.org/10.1016/B978-0-
12-223260-2.50011-6

20. Oliffe M, Thompson E, Johnston J,
Freeman D, Bagga H, Wong PKK (2019)
Assessing  the readability and  patient
comprehension of rheumatology medicine
information sheets: a cross-sectional Health
Literacy Study. BMJ open 9:e024582.
https://doi.org/10.1136/bmjopen-2018-024582
21. Rompianesi G, Pegoraro F, Ceresa CD,
Montalti R, Troisi RI. Artificial intelligence in
the diagnosis and management of colorectal
cancer liver metastases. World J Gastroenterol.
2022 Jan 7;28(1):108-122. doi:
10.3748/wjg.v28.i1.108. PMID: 35125822;
PMCID: PMC8793013.

22. Koleth G, Emmanue J, Spadaccini M,
Mascagni P, Khalaf K, Mori Y, Antonelli G,
Maselli R, Carrara S, Galtieri PA, Pellegatta G,
Fugazza A, Anderloni A, Selvaggio C, Bretthauer
M, Aghemo A, Spinelli A, Savevski V, Sharma
P, Hassan C, Repici A. Artificial intelligence in
gastroenterology: Where are we heading? Endosc
Int Open. 2022 Nov 15;10(11):E1474-E1480.

doi: 10.1055/a-1907-6569. PMID: 36397868;
PMCID: PMC9666060.

23. Bedel HA, Bedel C, Selvi F, Zortuk O,
Karanc1 Y. Emergency Medicine Assistants in
the Field of Toxicology, Comparison of
ChatGPT-3.5 and GEMINI Artificial Intelligence
Systems. Acta Med Litu. 2024;31(2):294-301.
doi: 10.15388/Amed.2024.31.2.18. Epub 2024
Dec 4. PMID: 40060265; PMCID:
PMC11887820.

24, Laohawetwanit T, Apornvirat S,
Kantasiripitak C. ChatGPT as a teaching tool:
Preparing pathology residents for board
examination with Al-generated digestive system
pathology tests. Am J Clin Pathol. 2024 Nov
4;162(5):471-479. doi: 10.1093/ajcp/aqae062.
PMID: 38795049.

25. Shin E, Yu Y, Bies RR, Ramanathan M.
Evaluation of ChatGPT and Gemini large
language models for pharmacometrics with
NONMEM. J Pharmacokinet Pharmacodyn.
2024 Jun;51(3):187-197. doi: 10.1007/s10928-
024-09921-y. Epub 2024 Apr 24. PMID:
38656706.

26. Kerbage A, Kassab J, El Dahdah J, Burke
CA, Achkar JP, Rouphael C. Accuracy of
ChatGPT in Common Gastrointestinal Diseases:
Impact for Patients and Providers. Clin
Gastroenterol Hepatol. 2024 Jun;22(6):1323-
1325.e3. doi: 10.1016/j.cgh.2023.11.008. Epub
2023 Nov 19. PMID: 37984563.

27. Fattah FH, Salih AM, Salih AM, Asaad
SK, Ghafour AK, Bapir R, Abdalla BA, Othman
S, Ahmed SM, Hasan SJ, Mahmood YM,
Kakamad FH. Comparative analysis of ChatGPT
and Gemini (Bard) in medical inquiry: a scoping
review. Front Digit Health. 2025 Feb
3;7:1482712. doi: 10.3389/fdgth.2025.1482712.
PMID: 39963119; PMCID: PMC11830737.

28. Rouhi AD, Ghanem YK, Yolchieva L,
Saleh Z, Joshi H, Moccia MC, Suarez-Pierre A,
Han JJ. Can Artificial Intelligence Improve the
Readability of Patient Education Materials on
Aortic Stenosis? A Pilot Study. Cardiol Ther.
2024 Mar;13(1):137-147. doi: 10.1007/s40119-
023-00347-0. Epub 2024 Jan 9. PMID:
38194058; PMCID: PMC10899139.

11



}{1 | MedEpicent
(" If= | Journal of Medical Education
( and Clinical Research

Received: 10 January 2026
Revised: 16 February 2026
Accepted: 11 March 2026

Published: 31 March 2026

29. S A, Aggarwal S, Sridhar J, Vs K, John
VP, Singh C. An Observational Study to Evaluate
Readability and Reliability of Al-Generated
Brochures for Emergency Medical Conditions.
Cureus. 2024 Aug 31;16(8):¢68307. doi:
10.7759/cureus.68307.  PMID:  39350844;
PMCID: PMC11441454.

30. Aydin FO, Aksoy BK, Ceylan A, Akbas
YB, Ermis S, Kepez Yildiz B, Yildirnm Y.
Readability and Appropriateness of Responses
Generated by ChatGPT 3.5, ChatGPT 4.0,
Gemini, and Microsoft Copilot for FAQs in
Refractive Surgery. Turk J Ophthalmol. 2024
Dec 31;54(6):313-317. doi:
10.4274/tjo.galenos.2024.28234. PMID:
39743925; PMCID: PMC11707452.

31. Gondode P, Duggal S, Garg N, Lohakare
P, Jakhar J, Bharti S, Dewangan S. Comparative

Analysis of Accuracy, Readability, Sentiment,
and  Actionability:  Artificial Intelligence
Chatbots (ChatGPT and Google Gemini) versus
Traditional Patient Information Leaflets for Local
Anesthesia in Eye Surgery. Br Ir Orthopt J. 2024
Aug 19;20(1):183-192. doi: 10.22599/bi0j.377.
PMID: 39183761; PMCID: PMC11342839.

32. Gondode PG, Khanna P, Sharma P,
Duggal S, Garg N. End-of-life Care Patient
Information Leaflets-A Comparative Evaluation
of Artificial Intelligence-generated Content for
Readability, Sentiment, Accuracy,
Completeness, and Suitability: ChatGPT vs
Google Gemini. Indian J Crit Care Med. 2024
Jun;28(6):561-568. doi:  10.5005/jp-journals-
10071-24725. PMID: 39130387; PMCID:
PMC11310687.

12



| 5 icent Received: 10 January 2026
M /a N\ e d Kp _ Revised: 16 February 2026
,; Journal of Medical Education Accepted: 11 March 2026

and Clinical Research Published: 31 March 2026

Probable Type 2 Autoimmune Pancreatitis: A Case Report and
Clinical Management

Samaya Valizada', Kanan Nuriyev ?

1. Barda District Central Hospital, Department of Internal Medicine, Baku, Azerbaijan
2. Ege Hospital, Department of Gastroenterology, Baku, Azerbaijan

ORCID. https://orcid.org/0009-0003-4325-7674
ORCID. https://orcid.org/0000-0003-3806-6200

DOI: 10.64288/tnh3nx48

Abstract Autoimmune pancreatitis ( AIP) is a rare type of chronic pancreatitis characterized by
immune-mediated inflammation of the pancreas.It is often misdiagnosed due to non-specific
symptoms such as abdominal pain, congestion , jaundice and radiographic findings that mimic
pancreatic malignancy.Without appropriate treatment ,AIP can lead to endocrine and exocrine
pancreatic insufficiency,biliary complications , and irreversible fibrosis(1).In this article, we
aimed to increase awareness of the clinical approach to IgG4 —unrelated autoimmune pancreatitis
that mimics pancreatic malignancy

Keywords: Autoimmune pancreatitis, Steroid therapy, Type 2 AIP, Pancreatic inflammation
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1. Introduction

Autoimmune pancreatitis (AIP) is a form of
chronic pancreatitis that develops as a result
of an autoimmune inflammatory process
characterized by dense lymphocytic
infiltration and fibrosis leading to organ
dysfunction (2). Autoimmune pancreatic
disease is the only pancreatic condition
treated effectively with corticosteroids.
Three types of AIP are clinically
recognized:

Type 1: IgG4 —related pancreatitis
associated with a serum IgG4 concentration
greater than twice the normal reference
range in most affected individuals. The
pancreas may be the only organ affected ,or
there may also be other organs involved
with corresponding clinical presentations
,including(3):

¢ Bile ducts (secondary sclerosing

cholangitis)

Retroperitoneal fibrosis

Kidneys

Lungs

Submandibular and parotid glands

(Sjogren disease)

e Sublingual glands (sclerosing
sialadenitis)

e Orbits and lacrimal glands

e Joints (theumatoid arthritis)

Type 2: Histologically this is idiopathic
duct-centric pancreatitis with granulocytic
epithelial lesions within the pancreatic duct,
small numbers of IgG4 — positive plasma
cells (fewer than 10/HPF) and no extra
pancreatic involvement. Type 2 AIP is often
associated with inflammatory bowel disease
and is twice as common in patients with
ulcerative colitis or proctitis as in those with
Crohn disease (4). Unlike patients with type
1 AIP, about half of those with type 2AIP
present with abdominal pain or acute
pancreatitis.

Type 3: Immune checkpoint inhibitor —
induced pancreatic injury is a type of
progressive immune —mediated
pancreatitis, an adverse effect of cancer
treatment with immune checkpoint inhibitor
drugs. The risk of this immune response is
heightened when multiple immune
checkpoint inhibitors are used (5). Most
patients with type 3 AIP are asymptomatic.

Our clinical case involved a middle —aged
patient in whom type 2 autoimmune
pancreatitis with  isolated pancreatic
involvement was identified and a dramatic
clinical response was achieved with steroid
therapy.

2. Case Report

A 42 —year — old male patient presented to
us with complaints of jaundice, band-like
pain in the epigastric region and nausea.
The patient had experienced epigastric pain
lasting 2-3 days and diarrhea lasting one day
approximately 1.5 months earlier. There is
no history of significant comorbid disease
or prior surgery. The family history is
negative for autoimmune diseases. He does
not smoke or consume alcohol.

On physical examination, the patient’s
general condition was assessed as
moderately, severe. The skin and visible
mucous membranes were icteric. On
abdominal palpation there was marked
tenderness in the epigastric region.

2.1. Laboratory findings

Test Reference
Result | Unit

name range

ALP 510 IU/L 41-137

ALT 211 U/L 5-41
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AST 60 U/L 5-40
Total
10.68 | mg/dL <1.2
bilirubin
Direct
9.41 | mg/dL <0.2
bilirubin
Serum
41.42 U/L 13-60
lipase
Pancreatic
13.45 U/L 0-53
amylase

CRP 3.57 | mg/L 0-5
CA19-9 | 661.7 | UmL <37

IgG4 120 | gL 0-1.25

WBC 622 | kmm®| 4.5-11

HGB 150 | g\dL | 13.5-17.5
MCV 87.8 pg 76-100
PLT 160 | K\mm® | 140-400

EUS examination: A mass measuring 35 x
27 mm was identified in the pancreas;
intrahepatic and extrahepatic bile ducts are
dilated.

During gastroscopy, erosive gastritis was
observed, duodenum appeared deformed
and scarred.

On abdominal MRI, the pancreas is
enlarged. On T2- weighted sequences, the
pancreatic  parenchyma is  slightly
hyperintense. Peripancreatic edema is
present. Intrahepatic bile ducts are dilated.
The common bile duct measures 16 mm; no
stones are seen. The spleen is normal.

MRCP shows dilatation of the intrahepatic
and extrahepatic bile ducts. The common
bile duct is dilated with smooth distal
narrowing. No stones are seen.

Image 1. Abdominal MRI

KT va MRCP

Image 2. Abdominal CT and MRCP
2.2. Treatment

Steroid therapy was initiated in the patient
with suspected autoimmune pancreatitis.

1.Prednol 16 mg 1x2
2.Calcium 500 mg 1x2
3.PPI140 mg 1x1

4. UDCA 500mg 1x2

The patient was scheduled for regular
follow —up examinations. The steroid dose
was gradually reduced after 1.5 months.

At 1.5 month after treatment, when the
patient presented for follow —up, significant
improvement was observed in clinical
symptoms as well as in laboratory and
instrumental findings. The results of the
follow-up examinations performed two
months later are summarized below.

Reference
Test name Result Unit
range
ALP 95 IU/L 41-137
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ALT 48.2 U/L 5-41
AST 17.2 U/L 5-40
Bilirubin
0.51 mg/dL <1.2
total
Direct
0.22 mg/dL <0.2
bilirubin
GGT 29 U/L 3-60
CA19-9 9.82 U/ml <37
WBC 7.4 k/mm’ 4.5-11
HGB 15.7 g/dL 13.5-17.5
PLT 250 Lk/mm? 140-400
ESR 8 mm/h 0-15

Image 3.The biliary ducts are within normal
limits and the previously noted diffuse pancreatic
enlargement has significantly regressed.

3. Discussion

Type 2 autoimmune pancreatitis (AIP-2) is
a rare pancreatic disease characterized by
normal IgG4 levels and usually without
systemic organ involvement. Therefore, the
diagnostic and therapeutic management of
AIP -2differs from type 1 AIP.Steroid
therapy is considered the main treatment for
AIP -2 and allows patients to achieve rapid
remission.

In this case, the clinical presentation and
imaging findings were consistent with
autoimmune pancreatitis. However, due to
the lack of histopathological confirmation,
the diagnosis was considered probable. The
rapid response to steroid therapy further
supported this diagnosis.

Given the elevated CA19-9 levels and
mass-line imaging findings, alternative
diagnoses such as pancreatic malignancy
and cholangiocarcinoma were considered.
Careful evaluation and the patient’s rapid
response to steroid therapy supported the
diagnosis of probable type 2 autoimmune
pancreatitis.

In a study titled “Clinical features and long-

term outcomes of patients with type 2
autoimmune pancreatitis”, 88 patients were
observed. Patients receiving steroid therapy
had a 5-year relapse rate of approximately
13%, whereas those who underwent
surgical intervention had a relapse rate of
33%. These results indicate that steroid
therapy is effective not only in controlling
the disease but also in reducing long —term
relapse risk (6).

Another study,” Type2 Autoimmune
Pancreatitis (Idiopathic Duct —Centric
Pancreatitis): A Single —Center
Experience,” analyzed 27 patients. Of
these,96.3% received steroid therapy and
almost all achieved remission. During a
median follow —up of 32 months, only two
patients experienced relapse, both of which
responded effectively to retreatment with
steroids (7).

In our case, a 42-year — old male patient was
observed. He started steroid therapy at 32
mg and achieved remission within 1.5
months, with the dose gradually tapered
after 1.5 months. No relapse was observed.
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Rapid  achievement of  remission,
infrequent relapses and gradual tapering of
steroids represent an effective clinical
management strategy. The absence of
comorbidities in our patient and his overall
health support the favorable response to
therapy.

4. Conclusion

This clinical case highlights the diagnostic
challenges of autoimmune pancreatitis
mimicking pancreatic malignancy. Isolated
pancreatic involvement and the dramatic
response to steroid therapy support the
likelihood of type 2  autoimmune
pancreatitis. Assessing clinical
presentation, radiological findings and
treatment response together plays a crucial
role in establishing an accurate diagnosis.
Early  recognition of  autoimmune
pancreatitis can prevent unnecessary
invasive procedures and allow for effective
management.
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Abstract

Patient complaints are an important source of feedback in assessing quality and safety in the
healthcare system. This study aimed to examine patient complaints submitted to the
"sikayetvar.com" website regarding Thoracic Surgery in Turkey. The study also aimed to identify
common themes in patient complaints regarding Thoracic Surgery, better define the patient
population submitting complaints, and systematically examine the reasons for complaints.

This retrospective study examined complaints submitted to the "sikayetvar.com" website using
content analysis, a qualitative research method. The study examined 287 posts regarding Thoracic
Surgery in Turkey made to the "sikayetvar.com" website between January 1, 2023, and August 15,
2025. Of these complaints, 89 were excluded due to their relevance to the wrong section and
unclear content, leaving a total of 198 complaints for review. Complaints were categorized by
gender, whether the institution was a public or private hospital, whether it was an inpatient,
outpatient, or emergency room, the type of surgical procedure, whether the complaint was related
to other departments, the number of times the complaint was viewed, and the subject of the
complaint.

In the study, it was observed that 198 (68.91%) of the 287 complaints related to the Thoracic
Surgery department were actually complaints related to thoracic surgery. Of the 198 individuals
who complained, 117 (59.09%) were female and 81 (40.91%) were male. Of the 198 complaints
related to thoracic surgery, 107 (54.04%) were related to procedures performed in thoracic
surgery. Responses were received for 43 of the 198 complaints (21.72%). It was observed that
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complaints from all patients who underwent surgery were significantly higher than complaints
from breast surgery outpatient clinic patients (p <0.05). Of the 198 complaints, 41 (20.71%) were
related to the clinic, 72 (36.35%) to management, and 85 (42.94%) to communication. Of the
complaint categories, 27 (12.54%) were related to lack of communication, 19 (9.60%) related to
staff attitude, 16 (8.08%) related to patient-staff dialogue, 14 (7.07%) related to respect, sensitivity
and compassion, and 14 (7.07%) related to access and admission.

Patient complaints remain a relatively underutilized resource for addressing the shortcomings of
the Thoracic Surgery branch. Understanding the sources of patient dissatisfaction with Thoracic
Surgery services can help reduce the number of patient complaints and improve patient care. These
results are believed to guide healthcare facility managers in effective complaint management and
help increase patient satisfaction.

Keywords: Thoracic surgery, patient complaints, digital platform
Ozet

Hasta sikayetleri, saglik sisteminde kalite ve giivenligin degerlendirilmesinde onemli bir geri
bildirim kaynagidi. Bu arastirmada, Tiirkiye'de Gogiis Cerrahisi bransina yénelik
“sikayetvar.com” internet sitesine yapilan hasta gsikdyetlerin incelenmesi amaglanmistir.
Calismada ayrica Gogiis Cerrahisi branst ile ilgili hasta sikayetlerindeki ortak temalar
belirlenmesi, sikayette bulunan hasta popiilasyonunun daha iyi tammlanmasi ve sikdyet
nedenlerini sistematik olarak incelenmesi amaclanmistir.

Retrospektif olarak yapilan bu arastirmada, “sikdayetvar.com” web sitesine yapilan sikdyetler nitel
arastirma yontemlerinden biri olan igerik analiz yontemi kullanilarak incelenmistir. Arastirma, 1
Ocak 2023 ile 15 Agustos 2025 tarihleri arasinda Tiirkiye’'de Gogiis Cerrahisi branst ile ilgili
“sikayetvar.com” web sitesine yapilan 287 paylasim incelenmistir. Bu sikayetlerden 89 unun
vanlis boliimle alakali olmasi ve sikayetin iceriginin belirsiz olmasi nedeniyle ¢alisma dist
bwrakilmis ve boylelikle toplam 198 sikayet inceleme altina alinmistir. Yapilan sikayetler; cinsiyete,
kurumun kamu ya da ozel hastaneye ait olmasina, yatan hasta, ayakta hasta veya acil hasta
olmalarina, cerrahi islem tiiriine, diger boliimlerle ilgili olma durumlarina, sikdyetin
gortintiilenme sayilarina ve sikdyet konularina gére siniflandriimistir.

Arastirmada Gogiis Cerrahisi branst ile ilgili 287 sikayetin 198’inin (%68,91) gercekten gégiis
cerrahisi ile ilgili sikayetler oldugu saptandi. Sikayette bulunan 198 bireyin 117 si (%59,09) kadin
ve 811 (%40,91) erkekti. Gogiis cerrahisi ile ilgili 198 sikayetin 107si (%54,04) gogiis
cerrahisinde uygulanan islemlerle ilgiliydi. 198 sikayetin 43’iine (%21,72) cevap aldiklart
gozlendi. Tiim ameliyat olan hastalarindan gelen sikayetlerin gogiis cerrahisi poliklinik
hastalarindan gelen sikayetlerden anlamli derecede fazla oldugu gézlendi ( p <0,05). 198
sikayetten 41°1 (%20,71) klinik, 72'si (%36,35) yonetim, 85'i (%42,94) iletisim alanina ait oldugu
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gozlendi. Sikayet kategorilerinin 27 s5i (%12,54) iletisim eksikligi, 19°u (%69,60) personel tutumu,
1651 (%8,08) hasta personel diyalogu, 147 (%7,07) saygi, hassasiyet ve sefkatle vel4’ii (%7,07)
erigsim ve kabul ile ilgili oldugu gézlendi.

Hasta sikayetleri, Gogiis Cerrahisi bransimin eksikliklerini gidermede nispeten az kullanilan bir
kaynak olmaya devam etmektedir. Go6giis  Cerrahisi  bransinin  hizmetlerinde hasta
memnuniyetsizliginin kaynaklarimi bilmek, hasta sikayetlerinin sayisini azaltmaya ve hasta
bakimini iyilestirmeye yardimci olabilir. Elde edilen bu sonuglarin saglik isletmesi yoneticilerine
etkili sikayet yonetimi konusunda rehberlik edebilecegi ve hasta memnuniyetini artirmaya
vardimci olabilecegi diistiniilmektedir.

Anahtar Kelimeler: Gogiis cerrahisi, hasta sikayetleri, dijital platform
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1. Giris

Saglik hizmetleri sektorii diger hizmet
sektorlerinden farkli olarak yogun rekabetin
yasandigi, yiiksek uzmanlagsma diizeyine
sahip farkl1 meslek gruplarinin iist diizeyde
orkestrasyonuna ihtiyaci olan, tam zamanl
hizmetin  sunuldugu, iretildigi anda
tiiketilen/depolanamayan, ikamesi olmayan
ve karsilanmadigr miiddetce siddetini daha
fazla hissettiren, en basit bir hatanin dahi
insan yasantisina mal olabilecegi, oldukca
sofistike ve komplike bir yapiya sahiptir

(1).

Teknolojinin ilerlemesiyle birlikte internet
tiiketicilerin gilinliik yasaminin bir pargasi
haline gelmistir. 2025 y1l1 ilk yar1 verilerine
gore diinya niifusu 8,2 milyara ulasirken,
Tiirkiye niifusu 85,82 milyona ulasmis
durumdadir (2). Yapilan aragtirmalara gore
2024 yilinda diinya genelinde 5.16 milyar
internet kullanicis1 bulunurken, Tiirkiye’de
bu say1 76,29 milyon (%88,9) kullaniciya
kadar ulagsmustir (3). Saglik hizmetlerinde
ise online internet kullanimi her gecen giin
artis gostermektedir. Tiirkiye'de internet
kullanicilar1  tiim  cihazlardan  giinliik
ortalama 7 saat 24 dakika internette zaman
gecirmektedir. Kullanicilar bu siirenin 4
saat 26 dakikasini cep telefonlar: lizerinden
internete baglanarak gecirmektedir.
Tiirkiye'de internet kullanicilarinin temel
internet kullanma nedenlerinden ilk sirada
yer alan neden ise bilgi edinmektir (4).
Saglik hizmetlerinde, c¢evrimigi internet
kullanim1 her gecen giin artmaktadir.

Sikayetler, sunulan hizmetlerin veya
iiriinlerin kalitesinin kabuliindeki
uyumsuzluklar  nedeniyle  miisterilerin
tarafindan yapilan duygusal ifadeleridir ve
girdi olarak iyi bir ivmedir (5). Sikayetler,

kuruluslarin mevcut eksikliklerini
belirlemeleri igin firsat yaratarak hizmet
kalitesinin tyilestirilmesinde olanak
yaratirlar. Dogru sekilde ele alinmayan
miigteri  gikayetleri, miisteri sadakati,
karlihlk ve kurumsal imaji  olumsuz
etkileyebilmektedir (6). Reader ve ark.
(2014) gore sikayet, ihtiyag, istek ve
beklentilerin  yerine  getirilmemesinden
kaynaklanan memnuniyetsizligin yazil
veya sOzlii olarak ifade edilmesidir ve
genellikle zihinsel, fiziksel ve duygusal
durumla ilgili olabilmektedir (7).

Globallesen diinyada her seyin degistigi
gibi sikayet sekilleri de degismistir. Saglikta
kalite oncesi bireylerin sikayet etmede fazla
secenegi yokken, bugiin ise hastanelerin
dilek sikayet (istek) kutularina yazarak veya
hasta haklar1 kurumlartyla (halkla iliskiler,
miidiirliikkler) yazili bildirimde bulunarak,
telefonla veya yiiz ylize goriiserek, hasta
memnuniyet anketi vasitasiyla e-posta
gondererek, sikayet paylasim
platformlarinda tanimadigi kisilerle
paylasim yaparak, hastane sosyal medya
uygulamalarin1 kullanarak veya kurumun
web sayfasinda paylagsmak gibi birgok
alternatif araglarla hasta veya hasta
yakinlar1 sikayetlerini dile
getirebilmektedir (8).

Glinlimiizde, c¢evrimi¢i forumlardaki e-
sikayetler yeni nesil sikayetler olarak
tanimlanmaktadir. Bu  web  siteleri
araciligryla kuruluslar, kendileri hakkindaki
olumlu ve olumsuz elestirilere ve
sikayetlere ulasabilmektedirler. Bu nedenle,
e-sikayet forumlari, kuruluglarin
hizmetlerini iyilestirmeleri ve marka
imajlarin1  korumalar1 i¢in  Onemlidir.
Bilgiye erisim araglar gelistik¢e, saglik ve
tedavi siireglerine dahil olan hasta ve
ailelerin sayisinda artig goriilmektedir. Bu
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durum, saglik hizmetlerinin kalitesiyle ilgili
sikayetlerde ©Onemli bir artisa neden
olmaktadir. E-sikayetler, kurumsal itibar1 ve
organizasyonun stratejisini etkilemede rol
oynamaktadir (9). Sikayetlerin, hastanelerin
imajlarina zarar verebilme potansiyeli
bulunurken, diger taraftan  yapilan
sikayetleri iyi yoOneten kuruluslar i¢inde
olumlu etkilere sahip olabilir. Diger yandan,
hastaneler Ogrenen bir kurulus gibi
davrandiklarinda sikayetler yoluyla
hizmetlerini iyilestirebilir ve kurumsal
imajlarini destekleyerek tercih
edilebilirliklerini artirabilirler (10).

Hasta  sikayetleri, saglik sektoriinde
uygulanan hizmetin kalitesinin
iyilestirmesinde 6nemli bir kaynaktir (11).
Bu amagla Tirkiye’de Saglik Bakanligi
tarafindan 1997 yilinda hasta sikayetlerinin
alinmas1 amaciyla bir telefon ihbar hatti
acilmis, hasta sikayetlerinin sistematik bir
bicimde ulastirilmast maksadiyla 1 Ocak
2004°te Saglik Bakanlhg: Iletisim Merkezi
(SABIM) calismalarina baslamistir. Saglik
Bakanlhigr lletisim Merkezi (SABIM),
sektorle ilgili olan taraflara katilim olanagi
sunmus ve bu yolla “interaktif yonetimi”
olas1 kilmistir (12,13).

Goglis cerrahi alaninda hasta sikayetleri
nispeten ¢ok az arastirilmis ve daha da
onemlisi, bu alandaki eksikliklerin
giderilmesinde yeterince
degerlendirilmemis bir kaynak olmaya
devam etmektedir. Diinyadaki cerrahi
departmanlar,  kiiresel olarak  hasta
deneyimlerini iyilestirmeyi ve sikayetleri
azaltmay1 arzulamaktadirlar. Ancak, gogiis
cerrahisi alaninda hasta sikayetlerine
yonelik yayinlanmais veriler siirlidir.

Uluslararas1  alanda, hasta  sikayeti
verilerinin ve buna baglh olarak hasta
memnuniyet skorlariin, degerlendirmede

yararl belirtecler oldugu giderek daha fazla
kabul edilmektedir. Cerrahi sonuglara
iligkin klinik olarak elde edilen verilerin,
hastalarin  algilart  ve bakim kalitesi
puanlartyla iligkilendirilmesi gerektigine
dair farkindalik giderek artmaktadir. Bunun
en Onemli nedenlerinden birisi, cerrahlarin
bu tiir sikayetlerde ana hedefin olmasi ve
cerrahlar tarafindan uygulanan tedavilerin
bircogunun genellikle o6nemli riskler
tasimasidir.  Ayrica, cerrahlarin  diger
branslardaki meslektaglarina gore hastalarla
daha zayif iletisim kurmalar1 diger bir etkili
faktordir (14).

Bu arastirmada, Tiirkiye'de Gogiis Cerrahi
uzmanlik alantyla ilgili olarak
"sikayetvar.com" web sitesi iizerinden
yapilan hasta sikayetlerini incelemesi
amaglanmistir. Arastirmada ayrica, GOgiis
Cerrahisi  brang1  ile  ilgili  hasta
sikayetlerindeki ortak temalari
belirlenmesi, sikayette bulunan hasta
popiilasyonunun daha iyi tanimlanmasi ve
sikdyet nedenlerini sistematik olarak
incelenmesi amaglanmustir.

1. Materyal ve Method

Retrospektif ~ olarak  tasarlanan  bu
arastirmada,  sikdyetvar.com  sitesine
yapilan sikayetler nitel verilerin
nicellestirilerek analiz edildigi bir karma
analiz yontemi kullanilarak incelenmistir.
Aragtirma  Oncesi  etik  kurul onay1
alinmamistir. Arastirma, 1 Ocak 2023 ile 15
Agustos 2025 tarihleri arasinda Tiirkiye’de
Goglis  Cerrahisi  brans1  ile  ilgili
“sikayetvar.com” web sitesine yapilan 287
paylasim incelemeye alinmistir. Bu
sikayetlerden 89’u  goglis  cerrahisi
uygulamalari ile dogrudan iliskili olmayan
sikayetler ile igerigi yeterli diizeyde
tanimlanamayan veya degerlendirmeye
uygun olmayan sikayetler olmasi nedeniyle
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calisma dist  brrakilmistir.  Bdylelikle
arastirmamizda belirtilen tarihler arasinda
toplam 198 sikayet inceleme altina
alinmistir. Siteye kayit i¢in 18 yas lizeri
onaym alinmasi nedeniyle sikayetlerin de
18 yas {stii bireylerce yapilmis oldugu
varsayllmistir. Yapilan sikayetler; hastanin
cinsiyetine, kurumun kamu ya da 0&zel
hastaneye ait olmasina, yatan hasta, ayakta
hasta veya acil hasta olmalarina, cerrahi
islem tiiriine, diger bolimlerle ilgili olma
durumlarina,  sikdyetin  goriintiilenme
sayillarima ve sikdyet konularma gore
siniflandirilmistir.

Calismada elde edilen verilerin
simiflandirilmas1 amaciyla igerik analizi
yontemi kullanilmistir. Icerik analizi sonra
elde edilen veriler nicellestirilmis ve SPSS
27 istatistik yazilim paketi kullanilarak
analizleri yapilmisti. Kodlama siireci,
alaninda deneyimli iki bagimsiz arastirmaci
tarafindan gerceklestirilmistir. Kodlayicilar,
veri setini birbirlerinden bagimsiz olarak
incelemis ve 6nceden tanimlanmis kodlama
kriterleri  dogrultusunda  degerlendirme
yapmustir. Kodlama silirecinde ortaya
cikabilecek 0Oznelligi azaltmak amaciyla
standart bir kodlama kilavuzu olusturulmus
ve tiim degerlendirmeler bu g¢ercevede
yuritilmiistiir. Kodlayicilar arast uyum,
Cohen’s kappa katsayist kullanilarak
degerlendirilmis ve yiiksek diizeyde uyum
oldugu saptanmistir (x>0,80).

Hasta sikayetlerine yonelik kodlama
taksonomisi  “klinik”  (klinik  bakimin
giivenligi ve kalitesine iligkin sikayetler),
“yonetim” (saglik kurulusunun yonetimine
ilisgkin sikayetler) ve “iligkiler” (saglik
personeli ile ilgili sikayetler) bu ii¢ alani
kullanmaktadir. Klinik alan "kalite" ve
"giivenlik" kategorilerine, yonetim alani
"kurumsal sorunlar” ve
"zamanlama/erigim" kategorilerine, iligkiler

alam1 ise '"iletisim", "insancillik/ilgi" ve
"hasta haklar1" kategorilerine ayrilmigtir

(7).

Arastirmada elde edilen veriler Reader ve
ark. (2014) tarafindan gelistirilen hasta
sikyet taksonomisi dogrultusunda igerik
analizi tiirlerinden metin  ¢Oziimleme
yontemi ile timden gelimsel bir yaklagim
benimsenerek analiz edilmistir (7).

Aragtirma  gdogiis  cerrahisi  alaninda
sikayetvar.com web sitesine yapilan 198
hasta ve yakinlarinin sikayeti ile sinirhidir
ve sikayetlerin dogrulugu bagimsiz olarak
dogrulanamamis olup, analizler bildirilen
icerik iizerinden yapilmistir. Veri toplama
stirecinde elde edilen tim sikayetler
onceden tanimlanmis kriterler
dogrultusunda sistematik olarak
incelenmistir. Bu kapsamda, g6giis cerrahisi
uygulamalar ile dogrudan iliskili olmayan
sikayetler ile igerigi yeterli diizeyde
tanimlanamayan veya degerlendirmeye
uygun olmayan kayitlar calisma disi
birakilmistir.

Istatistiksel Degerlendirme

Arastirmada toplanan verilerin analizinde
SPSS 27 istatistik yazilim paketi (Statistical
Package for the Social Sciences — IBM®)
kullanilmistir.  Arastirmada  bagimsiz
degiskenlere verilen yanitlarin dagilimina
iliskin tanimlayict istatistikler kategorik
degiskenler i¢in say1 ve yiizde. sayisal
degiskenler i¢in ise ortalama. standart
sapma ve medyan olarak sunulmustur.
Stirekli  degiskenlerin normal dagilim
varsayimina  uygunlugu  Kolmogorov-
Smirnow testi ile degerlendirilmistir. Ikili
ve c¢oklu karsilastirilmalarda niceliksel
degiskenler icin One Way Anova testi
kullanilmigtir.  Uygulanan gogiis cerrahi
prosediirlerinin tiiriine gore sikayetlerin
siklig1 Bonferroni diizeltmeli ki-kare testi
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kullanilarak karsilagtirilmistir. Kodlayicilar
arast uyum, Cohen’s kappa katsayisi
kullanilarak degerlendirilmistir. Sonuglar
%95 giiven araliginda. p<0.05 anlamh
olarak degerlendirilmistir.

2. Bulgular

Arastirmanin bu bdliimiinde, 1 Ocak 2023
ile 15 Agustos 2025 tarihleri arasinda
Tiirkiye’de Gogiis Cerrahisi bransi ile ilgili
“sikayetvar.com” web sitesine yapilan 198
sikayet incelenmistir. Elde edilen veriler
Reader vd. (7) tarafindan gelistirilen hasta
sikdyet taksonomisi dogrultusunda igerik
analizi tiirlerinden metin = ¢Oziimleme
yontemi ile timden gelimsel bir yaklagim
benimsenerek analiz edilmistir.
Arastirmaya dahil edilen 198 bireyin 117’s1
(%59,09) kadin ve 81°1 (%40,91) erkekti.
Sikayet edilen hastanelerin 129’u (%65,15)
kamu hastanesi iken, 69’u (%34,85) 6zel
hastanelerdi. Sikayette bulunan hastalarin
10’u (%5,05) yatan hasta, 181°1 (%91,41)
ayaktan tedavi goren hasta ve 7’si (%3,54)
acil servis hastast1 oldugu gozlendi.
Sikayetlerin 83’4 (%41,92) poliklinik
hastalari, 106’s1 (%53,54) cerrahi hastalari
ve 9’u (%4,54) serviste tedavi goren
hastalar tarafindan yapildig1 saptandu.
Gogiis cerrahisi ile ilgili 198 sikayetin
107’si = (%54,04) gbglis cerrahisinde
uygulanan iglemlerle ilgiliydi. 198 sikayetin
43’1line (%21,72) cevap aldiklar1 gozlendi.
Goglis cerrahi hizmetleri disinda kalan
diger sikayetlerin ise 47’sinin (%23,74)
kalp ve damar cerrahisi, 29 ‘unun (%14,65)
kardiyoloji, 7’sinin (%3,54) anestezi ve
8’inin (%4,04) gogiis hastaliklar ile ilgili
oldugu  tespit edildi.  Sikayetlerin
goriintiileme say1sinin ortalama
7709,95+7273,51 (Min-Max: 63-36726)
oldugu gozlendi (Tablo 1).

Arastirmadaki bireylerin demografik
ve klinik 6zellikleri (n:198)

Tablo 1
Cinsiyet, N (%)
Kadin 117 (%59,09)
Erkek 81 (%40,91)
Hastane Tiirii, V(%)
Kamu 129 (%65,15)
Ozel 69 (%34,85)
Hastanin hastane durumu, N(%)
Yatan hasta 10 (%5,05)
Ayakta tedavi 181 (%91.,41)
Acil servis 7 (%3,54)
Yapilan tedavi yerleri, N(%)
Poliklinik 83(%41,92)
Cerrahi 106 (%53,54)
Servis 9 (%4,54)

Sadece Gogiis Cerrahi uygulamalari,
N (%)

Evet 107 (%54,04)

Hay1r 91(%45,96)
Cevap, N(%)

Var 43 (%21,72)

Yok 155 (%78,28)

Baska boliim iliskili (n:91), N(%)

Kalp ve Damar 47 (%23,74)
Cerrahisi

Kardiyoloji 29 (%14,65)

Gogiis 8 (%4,04)
Hastaliklar1

Anestezi 7 (%3,54)
Goriintiilleme 7709,95+7273,51
sayisi, Ort £Std (Min-Max: 63-

36726)
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Tiim ameliyat olan hastalarin sikayetlerinin
gbgiis cerrahisi  poliklinik ve servis
hastalarindan gelen sikayetlerden
istatistiksel anlamli derecede fazla oldugu
gozlendi (p <0,05) (Tablo 2).

Farkli miidahaleler arasinda sikayet
sikliginin ikili karsilagtirmast
Tablo 2
Polikl = Cerrahi  Servis
inik
Poliklini - p=0,043* | p=0,006"
k
Cerrahi p=0,004*°
Servis -

2 QOranlar iginztesti ve post hoc
Bonferroni diizeltmesi ile hesaplanmistir

Sikayetin geldigi tedavi
yerleri

Servis . %4,54

0 10 20 30 40

50 60

Grafik 1.

Sikayetlerin geldigi tedavi yerleri

Reader ve arkadaslarinin hasta sikayeti
taksonomisine gore sikayetlerin farkli
alanlar, kategoriler ve alt kategoriler
arasindaki  dagilimmni  gostermektedir.
Toplam 198 sikayetten 41’1 (%20,71)
klinik, 72'si  (%36,35) yonetim, 85'i
(%42,94) iletisim alanina ait oldugu
gozlendi (Grafik 2).

Alan adlarina gore
sikayetlerin dagilimi (%)

%20,71

%42,93

%36,36

m Klinik = Yonetim = iletisim
Grafik 2.

Alan adlarina gore sikayetlerin dagilimi (%)

Sikayetlerin dagilim1 incelendiginde, en
yliksek oranlarin iletisim temelli sorunlarda
oldugu goriilmektedir. Iletisim eksikligi
%12,54 (n=27) ile ilk sirada yer alirken,
bunu personel tutumu %9,60 (n=19), hasta—
personel diyalogu %8,08 (n=16) ve saygi,
hassasiyet ve sefkat eksikligi %7,07 (n=14)
izlemektedir.

Yonetimle ilgili sikayetlerde erisim ve
kabul siiregleri %7,07 (n=14) ve biirokrasi
%6,57 (n=13) ile o6ne ¢ikarken, hizmet
sorunlar1 %4,55 (n=9) ve gecikmeler %4,04
(n=8) oraninda saptanmustir.

Klinikle ilgili sikayetler daha diisiik
oranlarda olup, muayene %5,56 (n=11),
bakim kalitesi %4,55 (n=9) ve tedavi
stiregleri %4,04 (n=8) olarak belirlenmistir.
Giivenlik olaylar1 %2,53 (n=5) oraninda
bildirilirken, teshis ve ilag hatalar1 %1,01
(n=2) diizeyinde kalmstir.

Hasta haklarma iligkin sikayetler ise

oldukga siurl olup, gizlilik %0,51 (n=1) ve
onam %2,02 (n=4) olarak saptanmis,
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suistimal ve

ayrimeilik

yapilmamuistir (Tablo 3).

bildirimi

Sikayetlerin kategorilere gore dagilimi (n,

%)
Tablo 3
n %
Muayeneler } 3,56
Bakim 9 4,55
Kalite Kalitesi
Tedavi 8 4,04
Klinikl Hasta 2 1,01
e Qlgili Transferi
Sikayet Giivenlik OREIOAS 3
ler Olaylar1
Giivenli Teshisteki 2 1,01
K Hatalar
Ilag Hatalarn 2 1,01
Beceriler ve 2 1,01
Davraniglar
Biirokrasi ; 57
Hizmet 9 4,55
Kurums Sorunlar
al Personel ve 7 3,54
Yéneti Sorunla Kaynaklar
L Finans ve 6 3,03
m llgili
. Faturalandir
Sikayet ma
ler
Cevre 5 253
Erigim ve 1 7,07
Zamanl Kabul 4
ama/ Gecikmeler 8 4,04
Erisim  Taburculuk 6 3,03
Tavsiyeler 4 2,02
. Iletisim 2 12,5
ﬂl‘;gs‘ Eksikligi 7 4
flgili fletigim Yanlis Bilgi 4 2,02
Sikayet Hasta- 1 8,08
| Personel 6
er . o
Diyalogu

Saygt, 1 7,07
Insancil Hassasiyet 4
lik/Tlgil ~ ve Sefkat
10Olma  Personel 1 9,60
Tutumu 9
Suistimal 0 0,00
Hasta Gizlilik 1 0,51
Haklar1  Onay 4 2,02
Ayrimcilik 0 0,00

4. Tartisma

Bu arastirmada gogilis cerrahisi bransinda
hasta ve yakinlari tarafindan
“sikayetvar.com” web sitesine yapilmis
olan 198 sikayetin nedenleri konusunda
inceleme yapilmis, gégiis cerrahisi bolimii
ile 1ilgili memnuniyetsizliklerini yetkili
mercilere sikdyet eden bireylerin genel
profilleri belirlemis ve sikayet sebepleri
sistematik  olarak  degerlendirilmistir.
Literatiirde hastalarin ve yakinlarinin gogiis
cerrahi boliimiinlin  hizmetlerine iligskin
sikayetlerinin ~ sikligt ~ ve  nedenleri
konusunda ¢alismalar sinirlidir. Bu nedenle
arastirmamiz 6zgiin bir caligmadir.

Calismamiz  sonucunda elde edilen
bulgulara gore, hastalarin  6nemli bir
kisminin sikayetlerini iletisim sorunlar:
(%42,94), yonetimsel siireclerde yasanan
aksakhklar (%36,35) ve klinik hizmet
kalitesi (%20,71) izerinden
sekillendirdigini  gostermektedir. ~ Bu
sonuclar, goglis cerrahisi hastalarinin
sikayetlerinin onemli bir
boliimiiniin dogrudan saghk
profesyonelleriyle kurulan iletisim ve
etkilesim siire¢lerinden
kaynaklandigim ortaya koymaktadir.
Literatiirde arastirmamiza benzer bi¢imde,
cerrahi branglarda iletisim sorunlarinin
hasta sikayetlerinin baslica nedenlerinden
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biri oldugu belirtilmektedir (7,15). Hekim-
hasta iletisimi, hasta gilivenligi ve
memnuniyetini dogrudan etkileyen temel
bir unsur olup, iletisimdeki aksakliklarin
hasta gliveni iizerinde uzun vadeli olumsuz
sonuglar dogurabilecegi bildirilmektedir
(16). Literatirde Reader ve ark. (2014),
hasta sikayetlerinin %36’sinin iletisim,
%33’ linlin yonetim, %31’inin klinik alanla
iliskili oldugunu saptamistir (7). Bismark ve
ark. (2013) cerrahi branglarda yaptig1
calismada da, hasta sikayetlerinin biiyiik
boliimiiniin cerrahi sonrast siirecte iletigim
eksikligine ve komplikasyon yonetiminde
yetersiz bilgilendirmeye dayandig1
bildirilmistir (17). Skér ve ark. (2018) 337
hasta sikayeti lizerinde yaptiklar1 analizde,
olumsuz tutum, empati eksikligi ve iletisim
sorunlarin1 vurgulamislardir (18). Mann ve
ark. (2012) yilinda Ingilterede bir iiniversite
hastanesinin cerrahi departmanina yapilan
360 sikayeti inceledikleri arastirmalarinda
sikayetlerin %31’inin klinik, %19 unun
iletisim, %@8’inin kurumsal ¢evre/ortam,
%6’smin ise koti taburculuk ile ilgili
oldugunu  saptamiglardir.  Sikayetlerin
%83’ linilin telefon goriismesiyle yada yanit
mektubuyla ve %13 {iniin ise yiiz yiize
konusmayla ¢oziimlendigini bildirmislerdir
(19). Chaulk ve ark. (2019) tarafindan ayni
taksonomi kullanarak 87 hasta sikayetinin
incelendigi aragtirmalarinda en Onemli
sikdyet ana temasinin sirastyla; Klinik
(%66), Iliskiler (%60) ve Yonetim (%31)
oldugu  saptanmistir  (20). Calisma
sonuglarimizla uyumlu Salazar ve ark.
(2018) calismasinda da en 6nemli sikayet
nedeninin Klinik (%52) kaynakli oldugu,
Yénetim (%24) ve liskiler (%24) oldugu
(21); Harrison ve digerlerinin (2016)
calismasindaysa bu siralamanin Klinik
(%68), Yonetim (%19) ve liskiler (%13)
seklinde oldugu tespit edilmistir (22). Van
Den Berg ve ark. (2019) Hollanda’da bir

Avrupa li¢giincii basamak bakim merkezinin
radyoloji boliimii tarafindan 9 yillik siirecte
yapilan tim yazili hasta
sikayetlerini inceledikleri ¢aligmalarinda 94
sikayeti incelemisler ve calisma sonucunda
sikayetlerin ~ Klinik (%56,4), Iliskiler
(%23,4) ve Yonetim (%20,2) ilgili
oldugunu saptamislardir. Ayni
taksonominin alt kategorileri agisindan en
fazla sikdyet nedenlerinin sirayla; hastanin
yonlendirilmesi/takibi, hizmet alim
stireclerinin uzamasi kaynakli gecikmeler,
iletisim sorunlari, tanilama hatalar1, bakim
kalitesi, hasta giivenligi vakalar1 ve tedavi
oldugu sonucuna varmislardir (23). Wei ve
ark. (2018) Cin’in dogu bolgesinde yer alan
bir iiniversite hastanesine yapilan 821
sikayeti incelendikleri c¢alismalarinda en
onemli sikdyet nedenlerinin;  saghk
personelinin umursamaz tutumlari, tedavi
kalitesi ve mesleki beceriden/yetkinlikten
memnuniyetsizlik, iletisim sorunlari, bakim
stirecleri ve Tcretler-faturalandirma oldugu
saptamisglardir (24). Kanada'da yapilan bir
caligmanin sonuclarina gore (2012), alinan
sikayetler arasinda (1375) %41'inin idari
performans, %9'unun tibbi rapor, %9'unun
etik sikayetler, %38'inin bakim kalitesi ve
%?2'sinin  smiflandirilmamis  sikayetler
oldugunu bildirmislerdir (25). Karaduman
ve ark. (2023) saglik calisanlarina yonelik
hasta ve yakinlarinin yaptiklar1 1385
sikayeti  inceledikleri  calismalarinda,
hastalar ve/veya yakinlariin en sik sikayet
ettikleri konularin %26,9 (n:372) ile koti
tavir ve %21,7 (n:300) ile uzun bekleme
siiresi  oldugunu saptamiglardir  (26).
Giirlek, Kanber ve Cicek tarafindan 2011
yilinda yapilan arastirmada, %45,0 ile sayg1
ve konfor eksikligi nedeniyle daha fazla
basvuru yapilmistir (27). Ayrica, Tiirkiye
baglaminda saghk kurumlarinda hasta
bilgilendirme, uzun bekleme siiresi, saygi
ve kurum c¢alisanlarinin  yaklagimi
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yoniindeki memnuniyetsizlikler daha once
caligmalarda da bildirilmistir (28). Bu
arastirmada iletisim kategorisinin oraninin
(%42,94) daha  yiikksek  bulunmasi,
Tiirkiye’deki hasta beklentilerinin
ozellikle empati, bilgilendirme ve
yaklasim bicimleri yoniinden
farklilagabilecegini diistindiirmektedir. Bu
yoniiyle, gogiis cerrahisi alaninda iletigim
ve bakim koordinasyonu konularinda
yapilacak tyilestirmelerin, hasta
memnuniyetini artirmada belirleyici olacagi
sOylenebilir.

Arastirma bulgularimizdan bir digeri en ¢ok
sikayetlerin kadin hastalar tarafindan
(%59,09) yapildigi gbzlenmistir.
Literatiirde ¢calismamiza benzerlik gésteren
Alosaimi  ve ark. (2018)’nin Suudi
Arabistan’da farkli saglik departmanlarina
yapilan 672 sikadyeti degerlendirdikleri
caligmalarinda, en fazla sikayetin %063 ile
kadmlar tarafindan yapildig1 sonucuna
varmislardir (29). Aragtirma
sonuglarimizdan farkli olarak Hosgor ve
Cengiz (2020) arastirmalarinda saglik
hizmetlerinden sikayetci olan bireylerin
genel profili ve sikdyet nedenleri
incelemisler, arastirmada 15452 sikayetei
ve 16489 sikayet analiz etmislerdir.
Arastirma sonucunda en fazla sikayet
basvurusunda bulunan bireylerin lise
mezunu, 41 yas ve lizeri erkek hastalardan
olustugunu bildirmislerdir (30).
McSweeney ve ark. (2021) Avustralya’da
tek bolgede yer alan genel cerrahi
departmanindaki 219  hasta  sikayet
verilerini retrospektif olarak
degerlendirdikleri arastirmalrinda en fazla
sikdyetin %64 (n:139) ile kadinlar
tarafindan yapildigin1  gozlemlemislerdir

(31).

Arastirmamizda, ‘"sikayetvar.com" web
sitesine kayit olmak i¢in 18 yas ve lizeri
olundugunun onayl istendiginden,
sikayetlerin 18 yas ve iistii kisiler tarafindan
yapildig1 varsayilmistir. Karaduman ve ark.
(2023) saglik calisanlarina yonelik hasta ve
yakinlarinin yaptiklari sikayetleri
inceledikleri caligmalarinda en fazla sikayet
basvurusunda bulunan yas grubunun %56,8
oran ile 20-40 yas ve %36,3 oran ile 41-60
yag  araligindaki  hastalar  oldugunu
bildirmislerdir (26). Lim ve ark. (1998)
Singapur'daki Aile Hekimligi Hizmetleri'ne
gelen sikayetleri inceledikleri
caligmalarinda, 20-59 yas grubundaki
bireylerin 10-19 yas grubundaki bireylere
gore daha fazla sikayette bulunduklarini
gozlemlemislerdir (32). Onal ve Civaner
(2015) ilerleyen yasla birlikte bireylerin
haklarin savunma konusundaki
farkindaliklarinin daha c¢ok yiikseldigi
gorlistinti bildirmislerdir (28). Ayrica yash
hastalarin. kamu saghk kurumlarindan
sikdyetci olmalar1  sebebiyle hizmet
alamayacaklarina iligkin korkuyu daha az
hissetmeleri de bu durumun bir nedeni
olarak goriilebilir.

Sikayet, bir kurulusun {iriin ve hizmetinin
miisteri beklentilerinin altinda performans
gosterdigini  gosteren bir unsurdur. Bu
acidan bakildiginda, saglik kuruluslarinda
hasta ve yakinlarinin memnuniyetsizligi,
hasta sadakatini sona erdiren temel
unsurdur. Saglik kuruluslarinda hastane ya
da doktorlara yonelik hasta sadakati,
kurumsal itibar iizerinde etkisi olan bir
kavramdir ve kurumsal itibar, saglk
kurumlart i¢in stratejik 6neme sahip maddi
olmayan bir kaynaktir. Bu nedenle saglik
kurumlarinda  hastalarin  sikayetlerine
verilen cevaplar ve bilgilendirmeler,
sikayetler  aldiktan  sonra  boliimler
tarafindan yapilan son derece Oonemli bir
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eylemdir. Arastirmamizda 198 sikayetin
107’si (%54,04) sadece gogiis cerrahisinde
uygulanan islemlerle ilgiliydi ve sikayetin
43’tne (%21,72) hasta ve yakinlarinin
cevap aldiklar1 gozlendi. Arastirmamizin
bulgularina paralel olarak Moghadam ve
ark. (2010) Iran’da, Taylor ve ark. (2002)
ise Avustralya’da yaptiklar1 caligmalarda
sikdyetlerin biiyiik bir oranda (sirayla:
>%90 ve >%73) aciklama ve/veya tesekkiir
ile ¢oztime kavusturuldugu, diger bir
ifadeyle  sikayetlerin  saglik  hizmet
kullanicilarinin memnuniyetiyle
sonuclandigi rapor edilmistir (33,34).
Benzer sekilde, Chavan ve ark. Birlesik
Krallik'taki bir goz hastanesinde, genel
olarak sikayetlerin %84'liniin ilk asamada
uygun agiklama, degerlendirme veya Oziir
yoluyla  ¢ozildiigini  acgiklamiglardir.
Sadece %]I1'i yasal makamlara sevk
edilmistir (35). Diger yandan, Wong ve ark.
(207) Singapur'daki Ulusal Universite
Hastanesi Acil Tip Boliimiine yapilan 223
sikayetlerin %82,8'inin yerinde
¢oziildiiginii bildirmistir (36). Hastalarin
hastane hizmet kalitesini anlamak (37) ve
hasta sikayet yoOnetim sistemi (Worku,
2017) ile ¢gevrimigi problem ¢dzme stratejisi
(9) uygulamak, sadece  hastalarin
memnuniyeti i¢in degil, yonetim i¢in de gok
onemlidir.

Arastirmamizda yapilan sikayetlerin 83’
(%41,92) poliklinik  hastalari, 106’s1
(%53,54) cerrahi hastalar1 ve 9’u (%4,54)
serviste tedavi goren hastalar tarafindan
yapildig1 saptandi. Literatiirde ¢calismamiza
benzerlik gosteren Hosgor ve Tosun (2020),
tarafindan yapilan ¢aligmada hasta ve hasta
yakinlart tarafindan sikayetlere en fazla
neden olan tibbi birimlerin; poliklinikler
(%67,4), klinikler (%14,7), acil servis
(%9,0), laboratuvar hizmetleri (%3,4),
ameliyat hizmetleri (%2,2), goriintiileme

hizmetleri (%2,2) ve yogun bakim
hizmetleri (%1,1) oldugu tespit edilmistir
(39).

Arastirmamizda sikayet edilen hastanelerin
129’u (%65,15) kamu hastanesi iken, 69’u
(%34,85) 06zel hastanelerden olusuyordu.
Hosgér ve Cengiz (2020) yaptiklar
aragtirmada en fazla sikayet yapilan hastane
tiirlerinin sirayla devlet (%42,1). {iniversite
(%26,2) ve ozel (%10,5) hastanelerden
olustugunu bildirmislerdir (30). Asnawi ve
ark. (2019) arastirmasi, hastane imajinin
hasta memnuniyeti tiizerinde biylik bir
etkisi oldugunu bildirmistir (40). Ozellikle
Ozel hastanelerde hastalara uygulanan
tedavi ve hastane yetkililerinin hastalari
deger vermemesi ve ihtiyaglarini dikkate
almamasiyla ilgili e-sikayetler, hastalarin
memnuniyet diizeyini ve hastanenin imajint
etkileyecektir. Bu durum Tiirkiye’de devlet
ve lniversite hastanelerinin de tipki 6zel
saghik  isletmelerinde  oldugu  gibi
hasta/hasta yakini odakli hizmet sunmay1
onceledigi, saglik hizmet alicilarinin goriis-
oneri beklentilerini 6nemsedigi, onlar
tarafindan tekrar tercih edilmeyi arzu
ettikleri seklinde yorumlanabilir.

Siirhliklar

Bu calismanin baglica sinirliligi, verilerin
yalnizca 1 Ocak 2023 ile 15 Agustos 2025
tarihleri arasinda Tiirkiye’de  Gogiis
Cerrahisi bransi ile ilgili “sikayetvar.com”
web sitesine hasta ve yakinlari tarafindan
yapilan 287 sikayet ile sinirli olup, tek bir e-
sikdyet platformundan elde edilmesidir.
Yapilan tim sikayetlerin = dogrulugu
bagimsiz olarak dogrulanamamis olup,
analizler bildirilen igerik {iizerinden
yapilmistir. Bu nedenle sonuglar tiim hasta
poplilasyonuna  genellenemez.  Ayrica
aragtirmanin tek bir platformundan elde
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edilmesi  sonu¢  yanliligina  sebep
olabilecektir. Aragtirmalarin genele
yakininda spesifik bir sikayet
taksonomisinin  kullanilmamasi, sikayet
nedenleriyle ilgili olarak tam bir tanim
birligine ulasilmasini zorlagtirmakta ve bu
da sikdyet nedenlerinin siniflandirilmasi
esnasinda siibjektiflige yol acabilmektedir.
Ayrica platformda kullanici  kimlikleri
dogrulanmadigindan, sikayetlerin
gercekligi ve Ozgiinliigli sinirh Slglide
degerlendirilebilir. Bununla birlikte, bu tiir
veriler saglik sistemine yonelik toplumsal
algmin  giiclii  bir yansimasi olarak
degerlendirilebilir.

5. Sonug¢

Hasta  sikayetleri, Gogilis  Cerrahisi
bransinin eksikliklerini gidermede nispeten
az kullanilan bir kaynak olmaya devam
etmektedir. Goglis Cerrahisi  bransinin
hizmetlerinde hasta memnuniyetsizliginin
kaynaklarimi bilmek, hasta sikayetlerinin
sayisint  azaltmaya ve hasta bakimini
iyilestirmeye yardimci olabilir. Elde edilen
bu sonug¢larin saglik isletmesi yoneticilerine
etkili sikayet yonetimi konusunda rehberlik
edebilecegi ve hasta ~memnuniyetini
artirmaya yardimci olabilecegi
diistiniilmektedir.

Gelecekte yapilacak arastirmalarin farkl
platformlardan (6rnegin sosyal medya, e-
Nabiz hasta yorumlari veya hastane igi
sikayet kayitlarn) veri
toplayarak karsilastirmal

analizler yapmas1 Onerilmektedir. Ayrica,
e-sikayet verilerinin nicel memnuniyet
anketleri ve hasta goriismeleri ile
desteklenmesi, bulgularin  gegerliligini
artiracaktir. Bunun yani sira E-sikayetlerin
diizenli olarak analiz edilmesi, hasta
deneyiminde sorunlu alanlarin erken tespit

edilmesini ve kurumlarin proaktif Kkalite
iyilestirme stratejileri gelistirmesini
saglayabilir. Bu tiir sistemler, hasta
giivenligi kiiltiirinlin  gliclenmesine ve
saglik hizmeti kalitesinin siirdiiriilebilir
bigimde artirilmasina katkida bulunacaktir.
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Abstract

Magnesium-containing laxatives are commonly used in elderly patients for the treatment of constipation;
however, excessive magnesium absorption, particularly in individuals with impaired renal function, may
result in severe hypermagnesemia that can lead to life-threatening complications. Non-occlusive mesenteric
ischemia (NOMI) is a rare but often fatal condition characterized by intestinal hypoperfusion without major
arterial occlusion and is typically associated with systemic hypotension and low-flow states. We report the
case of an 83-year-old female with a history of hypertension and chronic neurological sequelae who
presented to the emergency department with altered mental status, abdominal pain, hypotension, and
bradycardia following rectal administration of a magnesium-containing laxative. Laboratory analysis
revealed severe hypermagnesemia (8.56 mg/dL), acute kidney injury, metabolic acidosis, elevated lactate
(10 mmol/L), leukocytosis, and markedly increased inflammatory markers. Contrast-enhanced abdominal
computed tomography demonstrated diffuse small bowel wall thickening with decreased mural
enhancement and mesenteric edema, while CT angiography showed patent mesenteric arteries without
occlusion, findings consistent with non-occlusive mesenteric ischemia. Despite aggressive fluid
resuscitation, vasopressor therapy, broad-spectrum antibiotics, and emergency surgical resection of
necrotic bowel segments, the patient developed multiorgan failure and died on postoperative day nine.
Severe hypermagnesemia in elderly patients with renal impairment may therefore lead to profound
hemodynamic instability and systemic hypoperfusion, potentially contributing to the development of NOMI;
early recognition of hypermagnesemia, prompt measurement of serum magnesium levels, and aggressive
management are essential to reduce morbidity and mortality. In addition, the markedly elevated
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inflammatory markers raise the possibility of a mixed shock state, in which both hypermagnesemia-induced
cardiovascular depression and a concomitant septic process may have contributed to systemic
hypoperfusion and the development of non-occlusive mesenteric ischemia.

Keywords: Hypermagnesemia; Mesenteric Ischemia; Laxatives; Aged; Acute Kidney Injury

Introduction

Constipation is a common condition among
elderly individuals and is frequently managed
with osmotic laxatives, including
magnesium-containing preparations due to
their efficacy and accessibility. Magnesium
oxide and other magnesium-based agents are
widely prescribed for the treatment of
chronic constipation (1). However, excessive
magnesium intake or impaired renal
excretion may result in hypermagnesemia, a
potentially  life-threatening  electrolyte
disorder characterized by neuromuscular,
cardiovascular, and respiratory
complications (2). Elderly patients are
particularly vulnerable because of age-
related decline in renal function, multiple
comorbidities, and the frequent use of
magnesium-containing  medications  or
laxatives (3).

Magnesium plays an essential role in
numerous physiological processes, including
neuromuscular transmission, vascular tone
regulation, and cardiac electrophysiology (4).
Elevated serum magnesium levels exert
calcium antagonist effects that can cause
hypotension, bradycardia, and decreased
myocardial contractility, potentially leading
to cardiovascular collapse in severe cases
(2,4).

Non-occlusive mesenteric ischemia (NOMI)
is a subtype of acute mesenteric ischemia
characterized by intestinal hypoperfusion in
the absence of major arterial obstruction (5).

It is typically associated with systemic
hypotension, heart failure, sepsis, or other
low-flow states that compromise mesenteric
blood supply (6). NOMI accounts for
approximately 20-30% of acute mesenteric
ischemia cases and carries a high mortality
rate, particularly when diagnosis and
treatment are delayed (6,7).

Although hypermagnesemia has been
reported following the use of magnesium-
containing cathartics and enemas, reports
describing severe hypermagnesemia
associated with the development of NOMI
are extremely limited. Here we present a fatal
case of severe hypermagnesemia following
rectal magnesium laxative use complicated
by non-occlusive mesenteric ischemia in an
elderly patient with acute kidney injury.
Case Presentation

An 83-year-old woman with a history of
hypertension and chronic neurological
sequelae presented to the emergency
department. Her neurological deficits
included permanent right-sided visual
impairment and right upper extremity motor
deficit secondary to a  previous
cerebrovascular event.

One week prior to admission, the patient had
sustained a lumbar vertebral fracture
following a fall and was advised bed rest with
corset immobilization. She had a history of
chronic constipation and intermittently used
oral and rectal magnesium-containing
laxatives.
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Shortly after rectal administration of a
magnesium-containing laxative for
constipation, she developed diffuse
erythematous skin rash, abdominal pain,
progressive weakness, and altered mental
status.

Physical Examination

At presentation, the patient appeared
confused and lethargic with slow responses to
verbal stimuli.

Skin ~ examination  revealed  diffuse
erythematous rash. This rash may represent a
systemic or hypersensitivity  reaction
following laxative administration.
Abdominal  examination  demonstrated
diffuse tenderness with guarding and rebound
tenderness.

Vital signs were as follows:

Blood pressure: 88/59 mmHg

Pulse: 54 beats/min

Temperature: 35.5°C

Respiratory rate: 14/min

Oxygen saturation: 86% on room air

Blood glucose: 158 mg/dL
Electrocardiography demonstrated sinus
rhythm with T-wave inversion in lead DIII.
Laboratory Findings

Laboratory tests revealed severe metabolic
and inflammatory abnormalities (Table 1).
Table 1. Laboratory findings with reference
values

PATIEN
PARAMETER T (l;f Eil;lg\]lg
VALUE
8.56 1.7-2.4
MAGNESIUM L il
2.11 0.6-1.2
CREATININE mg/dL mg/dL
10 0.5-2.0
LC(CIE N2 mmol/L mmol/L
BICARBONATE 14 22-28
(HCO») mmol/L mmol/L

WHITE BLOOD 27.5 4.0-10.0
CELL COUNT | x10%uL x10%/pL
PROCALCITO >100

NIN ng/mL <0.05 ng/mL
C-REACTIVE
PROTEIN 56 mg/L <5 mg/L
(CRP)
D-DIMER 14,230 <500 ng/mL
ng/mL

These findings were consistent with severe
hypermagnesemia, acute kidney injury,
metabolic acidosis, and systemic
inflammatory response.

Imaging Studies

Contrast-enhanced abdominal computed
tomography demonstrated diffuse
circumferential wall thickening of proximal
jejunal and ileal loops with reduced bowel
wall enhancement and submucosal edema.
Mesenteric fat stranding and interloop free
fluid were also present.

CT angiography  revealed diffuse
atherosclerotic plaques in the abdominal
aorta; however, the celiac trunk, superior
mesenteric artery, and inferior mesenteric
artery were patent without evidence of
arterial occlusion (Figure 1).

Figure 1. Figure 1. Contrast-enhanced
abdominal CT and CT angiography
findings.
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These findings were considered compatible
with non-occlusive mesenteric ischemia.

Management and Clinical Course

The patient received aggressive intravenous
fluid resuscitation, norepinephrine infusion
for hemodynamic support, and broad-

spectrum antimicrobial therapy including
meropenem, teicoplanin, and fluconazole.
Supportive treatment for hypermagnesemia
included intravenous hydration and diuretics
to enhance renal magnesium excretion.
Intravenous calcium gluconate 10% 20 mL
was administered to counteract the
cardiodepressant effects of
hypermagnesemia.

Hemodialysis was also considered; however,
it could not be performed due to the patient's
rapidly deteriorating hemodynamic status
and the need for urgent surgical intervention.
Hemodialysis could not be initiated due to
profound hemodynamic instability and the
urgent need for surgical intervention.
Emergency exploratory laparotomy revealed
extensive small bowel ischemia and necrosis.
The affected intestinal segments were
resected and an ileostomy was performed.
Despite intensive postoperative care, the
patient developed progressive multiorgan
failure and died on postoperative day nine
due to cardiac arrest.

Discussion

Hypermagnesemia is an uncommon but
potentially  life-threatening  electrolyte
disorder that usually develops in patients
with impaired renal excretion or excessive
magnesium intake (2, 4). The kidneys play a
central role in maintaining magnesium
homeostasis, and decreased renal function
significantly increases the risk of magnesium
accumulation, particularly in elderly patients
receiving magnesium-containing
medications (3).

Magnesium acts as a physiological calcium
antagonist and suppresses neuromuscular
transmission as well as myocardial
contractility (4). As serum magnesium levels
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rise, patients may develop hypotension,
bradycardia, and cardiac  conduction
abnormalities. Severe hypermagnesemia,
generally defined as serum levels exceeding
6 mg/dL, may lead to profound
cardiovascular ~ depression,  respiratory
failure, and cardiac arrest (2,4). In this case,
the clinical picture likely represents a
multifactorial mechanism, with  both
hypermagnesemia-induced  cardiovascular
depression and a concomitant septic process
contributing to systemic hypoperfusion and
the development of non-occlusive mesenteric
ischemia.

Magnesium-containing laxatives and enemas
are frequently used to treat constipation,
especially among elderly or immobilized
patients. However, several studies have
documented  severe = hypermagnesemia
associated with magnesium-based cathartics,
particularly in individuals with impaired
renal function. Rectal administration may
result in significant systemic absorption,
especially when large doses are used or when
intestinal mucosal integrity is compromised
(1-3).

In the present case, the patient developed
severe hypermagnesemia accompanied by
hypotension and bradycardia, suggesting
significant cardiovascular depression. These
hemodynamic  disturbances may have
contributed to systemic hypoperfusion and
subsequent development of non-occlusive
mesenteric ischemia.

NOMI occurs as a consequence of intestinal
hypoperfusion without mechanical arterial
obstruction. The underlying mechanism
involves mesenteric vasoconstriction and
reduced intestinal blood flow triggered by
systemic hypotension, heart failure, or shock
states (8,9). Early diagnosis is often

challenging, and delayed recognition
significantly increases mortality (9).
Another important consideration in this case
is the presence of markedly elevated
inflammatory markers including
leukocytosis, elevated procalcitonin levels,
and high lactate concentration. These
findings raise the possibility of septic shock.
It is therefore plausible that the patient
developed a mixed shock state in which both
hypermagnesemia-induced  cardiovascular
depression and systemic inflammatory
response  contributed to  mesenteric
hypoperfusion and intestinal ischemia (8,9).
Management of severe hypermagnesemia
focuses on stabilizing cardiovascular
function and enhancing magnesium
elimination. Initial treatment typically
includes intravenous calcium administration
to antagonize the cardiac effects of
magnesium, aggressive fluid resuscitation,
and loop diuretics to promote renal
magnesium excretion (4). In patients with
severe hypermagnesemia or renal failure,
hemodialysis is considered the most effective
method for rapidly reducing serum
magnesium levels.

NOMI remains a highly lethal condition with
reported mortality rates exceeding 50%,
particularly when diagnosis and treatment are
delayed (6,7). Early recognition of
hemodynamic instability and prompt
restoration of mesenteric perfusion are
therefore essential to improve patient
outcomes.

This case highlights the importance of
considering hypermagnesemia in elderly
patients  presenting  with  unexplained
hypotension and bradycardia, especially in
the setting of recent magnesium-containing
laxative use.
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Conclusion

Magnesium-containing laxatives should be
used with caution in elderly patients,
particularly in those with impaired renal
function. Severe hypermagnesemia may
cause significant cardiovascular depression
and systemic hypoperfusion, potentially
contributing to the development of non-
occlusive mesenteric ischemia.

Early recognition of hypermagnesemia,
prompt measurement of serum magnesium
levels, and aggressive hemodynamic
management are essential for reducing
morbidity and mortality in such patients.
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Abstract

Acute respiratory distress syndrome (ARDS) remains a severe clinical condition in intensive care practice,
characterized by high morbidity and mortality. ARDS is not limited to respiratory failure alone but is also
accompanied by a systemic inflammatory response, endothelial dysfunction, and activation of the
coagulation system. Although intravenous immunoglobulin (IVIG) therapy has attracted attention as an
immunomodulatory approach in critical illness, its relationship with coagulation dynamics in patients
with ARDS has not been sufficiently investigated

This retrospective, single-center cohort study was conducted in the intensive care unit of the Baku
Medical Plaza Babek branch. Patients aged 18 years and older who were diagnosed with ARDS
according to the Berlin criteria and treated between January 1, 2015 and December 31, 2020 were
included in the study. Patients were divided into two groups: those receiving standard treatment alone and
those receiving IVIG in addition to standard treatment. IVIG was administered at a dose of 0.4 g/kg/day
for 5 days. Coagulation parameters, including the international normalized ratio (INR) and D-dimer
levels, were assessed at treatment initiation and on days 3, 5, 7, and 10. Survival was analyzed as an
exploratory clinical outcome.

A total of 89 patients were included in the study (IVIG group n=26, control group

n=63). At baseline, INR and D-dimer values were similar between the groups. From day 3 of treatment
onward, the IVIG group demonstrated more stable and consistent changes in INR over time, with
statistically significant differences observed at several consecutive time points. D-dimer levels showed a
declining trend in both groups, but no statistically significant differences were recorded between the
groups. Logistic regression analysis for survival showed a statistically non-significant association
between IVIG therapy and an increased probability of survival.

In patients with ARDS, intravenous immunoglobulin therapy was associated with the temporal dynamics
of coagulation parameters, particularly INR. Although the findings regarding D-dimer and survival were
not statistically conclusive, the observed trends do not rule out a potential effect of IVIG on coagulation
balance. These findings provide a basis for evaluating IVIG as an additional immunomodulatory
approach in the treatment of ARDS and highlight the importance of future prospective studies. Although
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the observed INR changes did not exceed clinically critical thresholds, they may reflect a more stable

course of coagulation balance.

Keywords: ARDS; intravenous immunoglobulin; coagulation dynamics; INR; D-dimer; intensive car
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1 | Introduction

Acute respiratory distress syndrome
(ARDS) remains a severe clinical syndrome
characterized by high mortality and
morbidity in intensive care practice. ARDS
is accompanied by diffuse alveolar injury,
severe hypoxemia, and non-cardiogenic
pulmonary edema, and often requires
mechanical ventilation [1,2]. Despite
modern intensive care approaches, clinical
outcomes in patients with ARDS remain
unsatisfactory, and there is still a need for
new therapeutic strategies [3].

The pathogenesis of ARDS involves not
only respiratory mechanisms but also a
systemic inflammatory response,
endothelial dysfunction, and activation of
the coagulation system [4,5]. Studies
conducted in recent years have
demonstrated that microvascular and
macrovascular thrombosis during ARDS
may significantly affect the course and
prognosis of the disease [6]. These findings
indicate that ARDS is not merely a lung-
limited process but a complex syndrome
accompanied by systemic vascular and
hemostatic disturbances.

Activation of the coagulation system in
ARDS results in fibrin deposition,
microthrombosis, and impairment of
alveolar-capillary exchange [7]. In clinical
practice, laboratory markers such as D-
dimer and the international normalized ratio
(INR) are used as indirect markers of these
processes and have been associated with
disease severity [8,9]. However, it is still not
fully clear how the temporal changes in
these parameters evolve in the context of
therapeutic interventions.

Intravenous  immunoglobulin  (IVIG)
preparations have long been used in the
treatment of immunodeficiencies and
autoimmune diseases. In recent years, the

immunomodulatory and anti-inflammatory
effects of IVIG have attracted interest in the
context of critical illness [10—12]. However,
data on the impact of IVIG therapy on the
temporal  dynamics of  coagulation
parameters and clinical outcomes in
patients with ARDS are limited.

Therefore, the analysis of observational
data obtained from real clinical practice
may contribute to a better understanding of
the potential role of IVIG in ARDS.
Considering the scarcity of studies
conducted on this topic in Azerbaijan, the
aim of this study was to evaluate the
association of intravenous immunoglobulin
therapy with coagulation dynamics and
clinical outcomes in patients with ARDS.

2 | Materials and Methods

2.1 Study design and setting

This study is a retrospective, single-center
cohort study conducted in the intensive care
unit of the Baku Medical Plaza Babek
branch located in Baku. Patients treated in
the intensive care unit between January 1,
2015 and December 31, 2020 with a
diagnosis of ARDS according to the Berlin
criteria were included in the study.

2.2 Patient selection

Patients aged 18 years and older with
confirmed ARDS who were treated in the
intensive care unit were included in the
study. Chronic coagulopathy, active
hematologic malignancy, long-term
anticoagulant therapy before treatment, and
incomplete laboratory data were accepted
as exclusion criteria.

2.3 Treatment protocol

Patients selected for immunomodulatory
treatment received intravenous
immunoglobulin (IVIG). For this purpose,
Panziga® (Octapharma AG, Switzerland), a
human normal immunoglobulin preparation
in the form of a 10% solution, was used.
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IVIG was administered intravenously at a
dose of 0.4 g/kg/day for 5 consecutive days
(total dose 2 g/kg), based on clinical
decision. The preparation was stored and
administered according to the
manufacturer’s recommendations. The
assignment of IVIG therapy was not
randomized and was based on the clinical
decision of the intensive care physician. The
preparation was mainly administered to
patients with a severe inflammatory
response, unstable clinical course, and
inadequate response to standard treatment.

2.4 Data collection

Demographic data, clinical findings, and
laboratory parameters were collected
retrospectively from medical records.
Coagulation parameters, including the
international normalized ratio (INR) and D-
dimer levels, were recorded at baseline and
on days 3, 5, 7, and 10 of treatment.
Survival was assessed as the clinical
outcome.

2.5 Management of missing data

Due to the retrospective design, incomplete
data were present for some clinical and
laboratory  variables. Analyses were
performed based on the available
observations for each variable, and no
additional imputation methods were used.
The presence of missing data particularly
limited the complete comparison of
baseline clinical characteristics and the
construction of multivariable models

2.6 Statistical analysis

Statistical analysis was performed using
IBM SPSS Statistics for Windows, Version
29.0 (IBM Corp., Armonk, NY, USA). The

distribution of continuous variables was
assessed using the Shapiro—Wilk test.
Continuous variables not conforming to a
normal distribution were presented as
median and interquartile range (Q1-Q3).
The Mann—Whitney U test was used for
comparison of continuous variables
between groups. Categorical variables were
compared using the chi-square test or
Fisher’s exact test when appropriate.

The effect of IVIG therapy on survival was
evaluated using univariable logistic
regression analysis, and results were
presented as odds ratio (OR) and 95%
confidence interval (CI). Statistical
significance was accepted as p < 0.05. Since
this study had a retrospective design and
there were incomplete data for some clinical
variables, the construction of multivariable
statistical models was limited. Therefore,
the analyses were mainly conducted using
univariable approaches.

2.7 Presentation of results

Continuous variables were presented as
median and interquartile range (Q1-Q3),
while categorical variables were presented
as number and percentage. All statistical
tests were two-sided, and p < 0.05 was
accepted as the threshold for statistical
significance.

2.8 Ethical approval

This study was conducted based on the
retrospective analysis of the medical data of
patients who applied to the Baku Medical
Plaza Babek branch. The study protocol was
approved by the Ethics Committee of Baku
Medical Plaza Medical Center (Protocol
No: BPM-EK-2024-12, approval date:
December 12, 2024). The study was carried
out in accordance with the principles of the
Declaration of Helsinki. Due to the
retrospective design, written informed
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consent was not obtained from individual
patients, and all data were anonymized.

3 | Results

In this retrospective single-center study,
data from a total of 89 patients treated in the
intensive care unit with a diagnosis of
ARDS were analyzed. Patients were
divided into two groups: a control group
receiving standard treatment (n=63) and a
group receiving intravenous
immunoglobulin (IVIG) in addition to
standard treatment (n=26). The results were
systematically evaluated in terms of
baseline  demographic and clinical
characteristics, temporal dynamics of
coagulation parameters, and clinical
outcomes.

3.1 Baseline demographic and clinical
characteristics

The baseline demographic and clinical
characteristics of the patients are presented
in Table 1.

Table 1. Baseline demographic and
coagulation characteristics of patients with

ICU stay, 12.0 12.0 0.498
days, median (9.0— (10.0-
(Q1-Q3) 15.3) 16.0)

Based on the available data, a statistically
significant difference in sex distribution
was observed between the groups. The
proportion of male patients was higher in
the control group than in the IVIG group.
Due to incomplete data for some other
baseline clinical variables, it was not
possible to conclude that the groups were
fully balanced across all important baseline
characteristics.  Therefore, subsequent
associations should be interpreted with
caution, and these results should be
considered observational findings rather
than evidence of causality.

3.2 Temporal dynamics of INR values
The temporal change in INR, one of the
main indicators of the coagulation system,
was compared between the groups, and the
results are presented in detail in Table 2.

Table 2. Temporal dynamics of INR values

ARDS Time Control IVIG P
Variable Control IVIG p point group, group,
group group median median
(n=63)  (n=26) (Q1-Q3)  (Q1-Q3)
Age group 10 7 0.232 Baseline 1.31 1.50 0.204
<50 years, n (15.6%) (28.0%) (1.20- (1.21-
(%) 1.58) 1.70)
Age group 54 18 0.232 Day 3 1.31 1.55 0.006
>50 years, n (84.4%)  (72.0%) 1.17- (1.27-
(%) 1.50) 1.79)
Arterial 39 19 0.274 Day 5 1.30 1.48 0.008
hypertension, (60.9%) (76.0%) (1.04— (1.24—
n (%) 1.45) 1.72)
Diabetes 45 22 0.143 Day 7 1.29 1.44 0.006
mellitus, n (70.3%)  (88.0%) (1.01- (1.21-
(%) 1.46) 1.74)
Pulmonary 55 24 0.271 Day 10 1.29 1.49 0.0016
pathology,n  (85.9%) (96.0%) (1.02— (1.25-
(%) 1.45) 1.87)
Smoking, n 36 19 0.139
(%) (56.3%) (76.0%)
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At baseline, INR values did not show a
statistically significant difference between
the control and IVIG groups (p=0.204).
This indicates that coagulation status was
similar between the groups at the start of
treatment.

From day 3 of treatment onward, consistent
and sustained differences in INR values
were observed in the IVIG group compared
with the control group. On day 3, the
median INR in the IVIG group was 1.55
(Q1-Q3: 1.27-1.79), whereas it was 1.31
(1.17-1.50) in the control group, and this
difference was statistically significant
(p=0.006). A similar trend continued on
treatment days 5 and 7; p=0.008 on day 5
and p=0.006 on day 7, respectively.

On day 10 of treatment, the difference in
INR values between the groups was
expressed even more clearly. The median
INR was 1.29 (1.02-1.45) in the control
group and 1.49 (1.25-1.87) in the IVIG
group, and this difference showed high
statistical significance (p=0.0016). Overall,
these results indicate that INR values in
patients receiving IVIG changed more
stably and consistently over time, and that
the differences were not limited to a single
time point.

3.3 Temporal changes in D-dimer levels
The temporal dynamics of D-dimer levels
are presented in Table 3. At baseline, D-
dimer values were similar between the
groups (p=0.711). During treatment, a
gradual declining trend in D-dimer levels
was observed in both groups. In the IVIG
group, this decrease was noticeable in the
early period, but the between-group
differences at various time points did not
reach statistical significance.

On day 10 of treatment, the median D-dimer
level was 1.72 (1.27-2.16) in the control
group and 2.12 (1.57-2.41) in the IVIG
group. At this stage, the between-group

difference showed a trend close to the
threshold of  statistical  significance
(p=0.080). Overall, although the D-dimer
findings suggested the presence of a
declining trend in patients receiving IVIG,
these changes did not allow a statistically
definitive conclusion.

Table 3. Temporal changes in D-dimer

levels
Time Control IVIG p
point group, group,
median median
(Q1-Q3)  (Q1-Q3)
Baseline 2.26 (1.82— 2.26 0.711
2.83) (1.52—
2.79)
Day 3 2.04 (1.61- 2.05 0.802
2.78) (1.60—
2.73)
Day 5 2.08 (1.64— 2.20 0.582
2.62) (1.41-
2.69)
Day 7 1.81 (1.37- 2.13 0.785
2.39) (1.28-
2.40)
Day 10 1.72 (1.27- 2.12 0.080
2.16) (1.57-
2.41)

3.4 Clinical outcomes

Survival as a clinical outcome was
evaluated by logistic regression analysis,
and the results are presented in Table 4.
According to the analysis, the probability of
survival was higher in patients receiving
IVIG compared with those who did not
receive it (OR=2.23; 95% CI: 0.83-5.96).
However, this association did not reach
statistical significance (p=0.11). Although
these findings suggest that IVIG therapy
may have a potential positive effect on
survival, the available data are not sufficient
to confirm this effect definitively.
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Table 4. Association between IVIG therapy
and survival: univariable logistic regression

Variable OR 95% CI p
IVIG 2.23 0.83-5.96 0.11
therapy

(yes vs

no)

4 | Discussion

The main finding of this single-center
retrospective study is that intravenous
immunoglobulin (IVIG) therapy in patients
with  ARDS was associated with the
temporal  dynamics of  coagulation
parameters, particularly INR. The results
show that INR values in patients receiving
IVIG differed consistently and continuously
from those in the control group from the
early phase of treatment onward. The
observation of these differences at several
consecutive time points reduces the
likelihood of random variation and suggests
a systematic trend. Since IVIG treatment
was administered based on clinical
decision, there is a risk of selection bias
(indication bias). Therefore, the possibility
that patients receiving IVIG had more
severe clinical status at baseline cannot be
excluded.

In the pathogenesis of ARDS, systemic
inflammatory response, endothelial injury,
and, consequently, activation of the
coagulation system are considered key
mechanisms [1-3]. Studies conducted in
recent years have  shown  that
microthrombotic and macrothrombotic
processes during ARDS and severe critical
illness may directly affect the clinical
course and prognosis [4,5]. In this respect,
temporal monitoring of coagulation
parameters, rather than relying on a single
measurement, is considered a more
informative approach in evaluating the
course of the disease [6].

The immunomodulatory effects of IVIG
preparations have been widely described,
and these effects are thought to be mediated
through cytokine neutralization, blockade
of Fc receptors, regulation of the
complement system, and restoration of
immune homeostasis [7-9]. More recent
studies suggest that IVIG may also
indirectly influence endothelial function
and inflammation-related  coagulation
activity [10,11]. In our study, the more
stable temporal changes in INR values in
the IVIG group are consistent with these
mechanisms and suggest that the effect of
IVIG on coagulation balance may be
indirect.

One of the important aspects of the findings
is that the differences in INR were observed
not only in the late stage of treatment but
already from day 3 onward. These
consistent changes correspond to the
concept of “temporal consistency,” which is
frequently emphasized in high-level
studies, and allow a more reliable clinical
interpretation of biomarker changes [12]. At
the same time, it should be noted that the
observed INR values did not enter the range
of clinically pathological prolongation and
remained mainly at stable and manageable
levels. This point is also important in terms
of preserving the potential safety profile of
IVIG.

The results regarding D-dimer should be
interpreted more cautiously. Although a
declining trend over time was observed in
both groups, the between-group differences
did not achieve statistical significance.
Nevertheless, the presence of a near-
significant trend on day 10 suggests that the
potential effect of IVIG on thrombotic
activity cannot be completely excluded.
Previous studies have also reported that the
relationship between D-dimer levels and
clinical outcomes is heterogeneous and
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influenced by numerous confounding
factors [13-15]. Therefore, D-dimer
findings should be further investigated in
prospective studies with larger sample
sizes.

Survival  analysis  demonstrated an
association between IVIG administration
and increased probability of survival, but
this result did not reach statistical
significance. This finding is consistent with
the existing literature; several observational
studies and meta-analyses have emphasized
that the effect of IVIG on mortality is
uncertain and that the results are mainly
related to patient selection, disease severity,
and treatment timing [16—18]. In our study,
the limited sample size may have prevented
statistical confirmation of this association.
One of the main limitations of the study is
the lack of multivariable statistical models.
Disease severity, comorbidities, and other
potential confounding factors may have
influenced the results. Therefore, the
observed associations should be regarded
not as causal relationships but as
hypothesis-generating findings.

This study has several limitations. Due to its
retrospective design, it was not possible to
fully control for selection bias and
confounding factors. In addition, the limited
number of patients receiving IVIG makes
generalization of the results difficult.
Nevertheless, the strengths of the study
include consecutive laboratory
measurements obtained from real clinical
practice and the systematic assessment of
coagulation dynamics over time. These
features make the study findings valuable
from a hypothesis-generating perspective
and provide a basis for future research
[19,20].

The findings of this study may serve as a
preliminary basis for prospective and
multicenter investigations.

5 | Strengths and Limitations of the Study
The strengths of this study include its basis
on real-world clinical practice data, the
evaluation of coagulation parameters at
several consecutive time points, and the
investigation  of  possible  clinical
associations of IVIG therapy. At the same
time, the retrospective and single-center
design of the study, the limited sample size,
the possibility of selection bias, and
incomplete data for some baseline clinical
variables limit the interpretation of the
results. The non-randomized assignment of
IVIG therapy based on clinical decision
increases the risk of indication bias.
Therefore, the obtained results are
hypothesis-generating in nature and should
be confirmed in larger, prospective,
multicenter studies.

6 | Conclusion

The results of this single-center
retrospective study show that intravenous
immunoglobulin therapy in patients with
ARDS is associated with the temporal
dynamics of coagulation parameters,
particularly INR. In patients receiving
IVIG, INR values were observed to change
more consistently and stably from the early
phase of treatment onward. Although
statistical significance was not achieved for
D-dimer levels, the observed declining
trend suggests that IVIG may potentially
affect thrombotic activity. Although the
observed INR changes did not exceed
clinically critical thresholds, they may
reflect a more stable course of coagulation
balance.

Survival analysis suggested that IVIG
therapy may be associated with an increased
probability of survival, but this result was
not statistically confirmed. Overall, the
findings indicate that IVIG may play a role
in regulating coagulation balance in patients
with ARDS and provide a basis for
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considering this treatment approach as an
additional therapeutic option. It should be
noted that the observed changes in INR
values did not fall within the clinically
dangerous range of prolongation. However,
the more stable course of these parameters
over time suggests that IVIG may indirectly
influence the regulation of coagulation
balance in patients with ARDS. Studies
with larger sample sizes and prospective
designs are necessary to confirm these
findings and to evaluate the possibilities for
their application in clinical practice.
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