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Cancer-related deaths among cases referred for forensic 
evaluation in Türkiye: a 5-year retrospective analysis
Ahmet Burak Aydemir1 , Veysel Osman Soğukpınar1* , Humman Şen2 , Ferah Karayel2

INTRODUCTION
Cancer remains one of the leading causes of morbidity and 
mortality worldwide. Current data indicate an increasing 
cancer burden both globally and in Türkiye. According to 
GLOBOCAN (Global Cancer Observatory: Cancer Today) 
2022 data, millions of new cancer cases and related deaths are 
reported worldwide, and cancer ranks among the leading causes 
of death in Türkiye1-3.

The forensic medical evaluation of cancer cases is particularly 
important in cases involving sudden and unexpected deaths, 
allegations of negligence or malpractice related to diagnostic 
and therapeutic processes, and situations requiring clarifica-
tion of the cause of death. Findings on malignancy detection 
in forensic autopsy series vary in the literature, mainly due to 
differences in study design, autopsy indications, and histo-
pathological examination approaches4,5. Therefore, standard-
ized autopsy protocols and detailed histopathological exam-
inations are critical for accurate judicial processes and reliable 
public health data6.

In forensic practice, cancer cases are classified into three 
groups: primary malignancies presenting as sudden deaths diag-
nosed at autopsy; suspicious deaths in individuals with known 
cancer; and cases involving malpractice allegations. Each requires 
specific evaluation and a multidisciplinary approach7.

This study aimed to retrospectively analyze demographic, 
clinical, and pathological findings, as well as forensic evaluation 
processes, in cancer-related deaths over five years in Türkiye, 
and to contribute to forensic practice.

METHODS

Case selection and data collection
This retrospective study included 163 forensic cases evalu-
ated by the First Specialized Board of the Council of Forensic 
Medicine of the Republic of Türkiye between January 1, 2019, 
and December 31, 2023, in which the cause of death was deter-
mined as cancer. Because cases were included according to the 
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SUMMARY
OBJECTIVE: Cancer is a major global cause of mortality and holds particular importance in forensic cases regarding diagnosis, treatment processes, 

and determination of cause of death.

METHODS: This retrospective study analyzed 163 cancer-related death cases referred for forensic evaluation to the First Specialized Board of the 

Council of Forensic Medicine of Türkiye between 2019 and 2023. Demographic, clinical, pathological, and forensic data were evaluated comprehensively.

RESULTS: Most cases were male (79.1%), with a mean age of 57.3±18.5 years. The most common primary cancer was lung (30.7%). Diagnosis relied 

mainly on medical records (84%), while 12.3% were diagnosed solely by autopsy. Comorbidities were frequent (74.2%), the metastasis rate was high 

(46.0%), and deaths mostly occurred in hospitals (78.5%). Malpractice claims were present in 36.8%, particularly higher in interventional treatments.

CONCLUSION: Autopsy and histopathological examinations remain essential for diagnostic accuracy in forensic cancer-related deaths. Malpractice 

allegations were more frequent among cases undergoing surgery and chemotherapy/radiotherapy, although these findings reflect allegations rather 

than confirmed malpractice. A multidisciplinary approach integrating clinical, pathological, and forensic data is crucial for medicolegal evaluation.
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date of forensic board evaluation rather than the date of death, 
some deaths had occurred in earlier years. Cases were selected 
according to definitive causes of death established by the board 
after evaluation of forensic files, while those referred for insur-
ance assessment were excluded. Cases referred solely for insur-
ance assessment were excluded because they follow a distinct 
legal evaluation pathway and were not considered comparable 
to medicolegal death investigations.

Cases were analyzed in terms of demographic character-
istics (sex, age), place and year of death, geographic distribu-
tion, hospitalization history, and the interval between the last 
hospital admission and death. Primary cancer type, diagnos-
tic methods (medical records, statements, autopsy findings), 
treatment modalities, comorbid systemic diseases, and autopsy 
findings were also evaluated. Histopathological results, includ-
ing tumor presence, involved organs and systems, and patho-
logical diagnoses, were recorded. Additionally, metastasis sta-
tus and localization, toxicological findings, definitive causes of 
death, and malpractice allegations were assessed. Toxicological 
categories were based on all substances detected in biological 
samples. Consequently, chronic disease medications and car-
diopulmonary resuscitation drugs could be recorded concur-
rently within the same case. All variables were analyzed holis-
tically by integrating clinical, pathological, and forensic data. 
For cause-of-death classification, cases categorized as “cancer 
and infection/multiple organ failure” were those in which infec-
tion or multiple organ failure was identified as the immediate 
terminal event, whereas “primary cancer and complications” 
referred to progressive cancer-related mortality without a dom-
inant infectious process.

Histopathological data included both postmortem tissue 
examinations and available antemortem pathology reports 
(biopsy and surgical pathology specimens) contained within 
the forensic case files. Therefore, the number of cases with his-
topathological information may slightly exceed the number of 
autopsied cases.

Data analysis
Data were analyzed using IBM SPSS Statistics v.27. Descriptive 
statistics were presented as number (n) and percentage (%) 
for categorical variables, and mean±standard deviation and 
median (minimum–maximum) for continuous variables. 
Chi-square and Fisher’s exact tests were used for categorical 
comparisons; distribution was assessed by the Kolmogorov-
Smirnov test. Student’s t-test or Mann-Whitney U test was 
applied, and Kruskal-Wallis was used for multiple groups. 
Statistical significance was set at p<0.05. Because the study 
was exploratory in nature, reported p-values were not 

adjusted for multiple comparisons and should be inter-
preted cautiously.

Ethics approval
Approval for this study was obtained from the Education 
and Scientific Research Commission of the Council of 
Forensic Medicine (decision dated April 30, 2024; No. 
21589509/2024/323), and the principles of the Declaration 
of Helsinki were observed.

RESULTS
Of the 163 cases, 79.1% (n=129) were male. Cases were con-
centrated in older age groups, most frequently in the 60–69 
range (28.2%; n=46). The mean age was 57.26±18.5 years. Most 
deaths occurred in hospitals (78.5%; n=128), with increased 
cases between 2020 and 2022. Autopsy was performed in 
81.6% (n=133), and 71.8% (n=117) had prior hospitalization. 
The interval between last admission and death was most often 
8–30 days (25.8%; n=42) (Table 1).

The most common primary cancer was lung (30.7%; n=50), 
followed by small and large intestine (9.2%; n=15), liver (7.4%; 
n=12), and hematological malignancies (6.7%; n=11); breast 
cancer accounted for 3.1% (n=5). Diagnosis relied mainly on 
medical records (84%; n=137), followed by statements (70.6%; 
n=115) and autopsy findings (48.5%; n=79). In 12.3% (n=20), 
diagnosis was established solely by autopsy.

Medical therapy alone was most common (26.4%; n=43), 
with combined treatments also frequent (Table 2). At least one 
systemic disease was present in 74.2%. Cardiovascular diseases 
(52.2%; n=85) were most frequent, followed by diabetes melli-
tus (18.4%; n=30) and chronic obstructive pulmonary disease 
(COPD) (17.2%; n=28). No or unknown comorbidity was 
present in 25.8% (n=42). At autopsy, mass lesions and serous 
fluid accumulation (39.3%; n=64) predominated; no mac-
roscopic findings were observed in 12.3% (n=20), and prior 
organ removal in 4.9% (n=8).

Histopathological examination was performed in 82.8% 
(n=135), with tumors detected in 46.6% (n=76). The lung was 
most frequently involved (17.8%; n=29), followed by liver (6.1%; 
n=10), bone marrow (3.7%; n=6), and pancreas (3.1%; n=5). 
The respiratory system predominated (19%; n=31) (Table 2). 
The most common diagnosis was malignant tumor (24.5%; 
n=40), followed by adenocarcinoma (7.4%; n=12) and squa-
mous cell carcinoma (3.7%; n=6).

Metastasis was identified in 46.0% (n=75), most commonly 
in the liver (22.1%; n=36), followed by brain (10.4%; n=17) 
and heart (9.2%; n=15). Toxicology most frequently showed 
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Table 1. Demographic and clinical characteristics of the cases.

Characteristics n %

Sex
Male 129 79.1

Female 34 20.9

Age groups 
(decades)

0–9 7 4.3

10–19 0 0.0

20–29 7 4.3

30–39 8 4.9

40–49 16 9.8

50–59 39 23.9

60–69 46 28.2

70–79 26 16.0

80–89 12 7.4

90–99 2 1.2

Place of death

Hospital 128 78.5

Home 33 20.3

Nursing home/care 
facility 2 1.2

Year of death

2016 2 1.2

2017 6 3.7

2018 20 12.3

2019 22 13.5

2020 28 17.2

2021 31 19.0

2022 37 22.7

2023 17 10.4

Geographical 
regions

Marmara 59 36.2

Aegean 17 10.4

Mediterranean 14 8.6

Central anatolia 41 25.2

Black sea 12 7.4

Eastern anatolia 6 3.7

Southeastern anatolia 14 8.6

Autopsy 
status

Performed 133 81.6

Not performed 28 17.2

Exhumation 2 1.2

History of 
hospitalization

Present 117 71.8

Absent 46 28.2

Time between 
last hospital 
admission 
and death

0–24 h 40 24.5

2–3 days 20 12.3

4–7 days 19 11.7

8–30 days 42 25.8

1–4 months 12 7.4

Non-hospital deaths 30 18.4

n: number; %: percentage. Cases were included according to the date 
of forensic board evaluation (2019–2023); therefore, the year of death 
may precede the study evaluation period.

Table 2. Clinical, pathological, toxicological characteristics and 
outcomes of the cases.

Characteristics n %

Treatment 
modalities

Medical treatment only 43 26.4

Unspecified/unknown 32 19.6

Surgery+CT/
RT+medical 27 16.6

CT/RT+medical 25 15.3

Surgery+medical 13 8.0

Surgery only 12 7.4

CT/RT only 11 6.7

Systems with 
histopathologically 
detected tumor

Respiratory 31 19.0

Gastrointestinal 25 15.3

Hematolymphoid 5 3.1

Genitourinary 7 4.3

Central nervous 
system 2 1.2

Endocrine 1 0.6

Other 5 3.1

No tumor detected 87 53.4

Toxicological 
findings

CDD+CPR drugs 76 46.6

CDD 32 19.6

CPR drugs 6 3.7

Substances 
of abuse+CPR 

drugs+CDD
4 2.5

Chemotherapeutic 
agents 2 1.2

No drug/substance 
detected 19 11.7

Unknown 24 14.7

Definitive cause 
of death

Primary cancer and 
complications 86 52.8

Cancer and infection/
MOF 45 27.6

Cancer and systemic 
diseases 12 7.4

PCSC 9 5.5

Other (e.g., trauma and 
cancer) 8 4.9

UA (possible cancer) 2 1.2

Drug intoxication and 
cancer 1 0.6

Malpractice 
allegation

Present 60 36.8

Absent 103 63.2

CT: chemotherapy; RT: radiotherapy; CDD: chronic disease drugs; CPR: 
cardiopulmonary resuscitation; MOF: multiple organ failure; PCSC: 
primary cancer surgery and complications; UA: undetermined at autopsy; 
n: number; %: percentage.
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combined chronic disease and resuscitation drugs (46.6%; 
n=76). The most common cause of death was primary cancer 
and its complications (52.8%; n=86), and malpractice allega-
tions were present in 36.8% (n=60) (Table 2).

Lung cancer was more frequent in males (32.6%; n=42) 
than females (23.5%; n=8), with a significant association 
between cancer type and sex (p=0.016), but not age (p=0.196). 
Respiratory system cancers were more frequent in those ≥60 
years (33.1%; n=54), without significance (p=0.106). No asso-
ciations were found between systems and metastasis (p=0.260) 
or causes of death (p=0.303). Medical therapy was more fre-
quent in cases without histopathologically detected tumors 
(75.9%; n=66). Surgical treatment was significantly associated 
with histopathological tumor detection (p=0.014), whereas no 
significant associations were observed for chemotherapy/radio-
therapy (p=0.093) or medical treatment (p=0.139). Malpractice 
allegations were more frequent among cases undergoing sur-
gery (48.1%; n=25) and chemotherapy/radiotherapy (47.6%; 
n=30) than among those who did not receive these treatments 
(p=0.041 and p=0.023, respectively), whereas no significant 
association was observed for medical treatment alone (p=0.265).

DISCUSSION
This study demonstrates a clear relationship between clinical 
processes and forensic medical evaluation in cancer-related 
deaths, indicating a multidimensional interaction between 
clinical, pathological, and forensic components.

Most cases were male (79.1%) and in older age groups, with a 
mean age of 57.26±18.5 years. Similarly, Çengel et al.8 reported a 
male proportion of 79.7% in malignancy cases. This male predom-
inance is consistent with cancer epidemiology, as GLOBOCAN 
2022 data show higher incidence rates in men both globally and 
in Türkiye9. These findings highlight the importance of demo-
graphic characteristics in forensic evaluation.

The predominance of hospital deaths and limited nursing 
home deaths suggests insufficient institutional care for termi-
nal cancer patients. This aligns with reports indicating limited 
institutional care capacity in Türkiye10 and high care needs in 
nursing home populations11. The increase in cases during 2020–
2022 may reflect disruptions in cancer care during the COVID-
19 pandemic, including delays in diagnosis and treatment12, 
potentially leading to advanced-stage disease and increased 
forensic case burden. These findings underscore the need to 
strengthen palliative and end-of-life care services.

The high rate of hospitalization and the concentration of deaths 
within early and intermediate periods after admission suggest the 
importance of clinical complications. The coexistence of cancer 

and infection, along with the predominance of respiratory system 
cancers, supports the role of infections in mortality. Medical inter-
vention-related complications, particularly lower respiratory tract 
infections, are more frequent in hospital deaths13. Thus, mortality 
in cancer patients is influenced not only by disease progression 
but also by complications arising during clinical care, emphasiz-
ing the need for comprehensive evaluation of healthcare history.

Within this forensic referral cohort, lung cancer was the 
most frequently identified primary malignancy, and respiratory 
and gastrointestinal system tumors predominated. The higher 
frequency of lung cancer among men was broadly consistent 
with epidemiological observations reported in the literature9. 
However, because the study population consisted exclusively of 
cases referred for medicolegal evaluation, these findings should 
not be interpreted as representative of the overall distribution of 
cancer-related deaths in Türkiye. The relatively low frequency 
of breast cancer among women may reflect the forensic char-
acteristics of the study population. Histopathological findings, 
with the lung as the most frequently involved organ and the 
respiratory system predominating, support this distribution. 
The absence of tumor findings in more than half of cases may 
be related to widespread metastasis and organ failure in termi-
nal stages. Diagnosis based mainly on medical records, with a 
notable proportion established only at autopsy, highlights the 
limitations of clinical evaluation and the importance of autopsy 
and histopathology14,15. These findings emphasize the necessity 
of integrated evaluation for diagnostic accuracy.

Multimodal treatment approaches are emphasized in oncol-
ogy, with therapy guided by tumor characteristics16. In this study, 
medical therapy was most common, while combined treatments 
were also frequent. The significant association between surgical 
treatment and histopathological diagnosis indicates concordance 
between treatment and diagnostic processes. However, missing 
treatment data in 19.6% of cases underscores the importance of 
complete medical documentation, as incomplete records may 
negatively affect forensic processes17. Systematic documenta-
tion is therefore critical in both clinical and forensic contexts.

Comorbid diseases are common in cancer and signifi-
cantly influence prognosis18,19. In this study, at least one sys-
temic disease was present in approximately three-quarters of 
cases, consistent with the literature. The higher rate compared 
to the 48% reported by Karakoç20 may be due to inclusion of 
only fatal cases. Cardiovascular diseases and diabetes mellitus 
were the most common comorbidities, consistent with Renzi 
et al.18, while respiratory diseases such as COPD support their 
negative impact, particularly in lung cancer cases19.

Macroscopic examination is a fundamental step in autopsy 
diagnosis, although findings may be limited, requiring 
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histopathological confirmation21. The detection of mass lesions 
and serous fluid accumulation, alongside cases without macro-
scopic findings, supports this. Prior surgical removal of organs 
may limit macroscopic evaluation, necessitating correlation 
with clinical history. The predominance of malignant tumors, 
adenocarcinoma, and squamous cell carcinoma aligns with the 
literature, particularly for lung cancer subtypes22. The most fre-
quent metastasis sites—liver, brain, and heart—are consistent 
with organotropic spread patterns23. The relatively high fre-
quency of cardiac metastases should be interpreted cautiously. 
Cardiac metastases are often underdiagnosed during life and 
may be detected more frequently during postmortem exam-
inations, particularly in advanced-stage disease. However, the 
lack of significant association between systems and metasta-
sis suggests a multifactorial process. These findings reinforce 
the importance of integrating macroscopic, histopathological, 
and clinical data.

In this study, toxicological analysis most frequently revealed 
the combined presence of medications for chronic diseases and 
cardiopulmonary resuscitation drugs. Additionally, the low 
detection rate of chemotherapeutic agents and the absence of 
any detectable substances or unavailable results in some cases 
are noteworthy. In forensic toxicology, the analysis of biologi-
cal samples is essential for identifying drugs used prior to death 
and evaluating their potential contribution to mortality24. This 
may be related to the postmortem stability of chemotherapeu-
tic agents, analytical limitations, and variability associated with 
postmortem processes. Therefore, toxicological findings should 
be interpreted within the clinical and forensic context of the case.

Malpractice allegations were identified in 36.8% of cases 
and were significantly more frequent in those undergoing sur-
gery and chemotherapy/radiotherapy. In oncology, malpractice 
claims are often associated with treatment processes and care 
organization25. However, this study evaluated malpractice alle-
gations rather than confirmed malpractice determinations. The 
higher frequency of allegations among cases receiving surgery or 
chemotherapy/radiotherapy may reflect treatment complexity, 
disease severity, or patient and family expectations rather than 
deficiencies in care. Although complications may lead to seri-
ous outcomes, not all adverse events constitute malpractice. In 
fatal cases, autopsy findings remain critical for the evaluation 
of malpractice claims.

Limitations
This study has several limitations. First, the study population 
consisted exclusively of cases referred to the First Specialized 
Board of the Council of Forensic Medicine, introducing 
referral and selection bias and limiting the generalizability 

of the findings. Therefore, the observed distributions of can-
cer types, clinical characteristics, and medicolegal findings 
may not reflect those of all cancer-related deaths in Türkiye. 
Second, treatment information was unavailable in 19.6% of 
cases. Third, no non-forensic comparison group was available. 
Fourth, the study evaluated malpractice allegations rather 
than substantiated or legally confirmed malpractice determi-
nations. Fifth, toxicological findings were interpreted qualita-
tively because quantitative postmortem drug concentrations 
were not consistently available. Finally, although additional 
multivariable analyses may have provided further insights, the 
retrospective nature of the study and the lack of access to an 
analyzable individual-level dataset precluded further model-
ing beyond the predefined analyses.

CONCLUSION
This study demonstrated that autopsy and histopathological 
examinations remain essential for diagnostic accuracy in foren-
sic cancer-related deaths. Malpractice allegations were more 
frequent among cases undergoing surgery and chemotherapy/
radiotherapy, although these findings reflect allegations rather 
than confirmed malpractice. The results highlight the impor-
tance of integrating clinical, pathological, and forensic data 
through a multidisciplinary approach in medicolegal evalua-
tions of cancer-related deaths.

ETHICS APPROVAL AND CONSENT TO 
PARTICIPATE
Approval for this study was obtained from the Education 
and Scientific Research Commission of the Council of 
Forensic Medicine (decision dated April 30, 2024; No. 
21589509/2024/323), and the principles of the Declaration 
of Helsinki were observed.

AUTHORS’ CONTRIBUTIONS
ABA: Conceptualization, Formal Analysis, Writing – review & 
editing. VOS: Conceptualization, Formal Analysis, Writing – 
original draft. HŞ: Conceptualization, Data curation, Supervision. 
FK: Conceptualization, Methodology.

DATA AVAILABILITY STATEMENT
The datasets generated and/or analyzed during the current 
study are available from the corresponding author upon rea-
sonable request.



6

Rev Assoc Med Bras. 2026;72(9):e20260577

Forensic evaluation of cancer-related deaths in Türkiye

REFERENCES
1.	 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram 

I, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN 
estimates of incidence and mortality worldwide for 36 cancers 
in 185 countries. CA Cancer J Clin. 2021;71(3):209-49. https://
doi.org/10.3322/caac.21660

2.	 Republic of Türkiye Ministry of Health, General Directorate of 
Health Information Systems. Health Statistics Yearbook 2022. 
Ankara; 2024. Publication No: 1279. [cited on 2026 Apr 1]. 
Available from: https://ekutuphane.saglik.gov.tr/Ekutuphane/
kitaplar/siy202205042024pdf.pdf

3.	 Cao W, Qin K, Li F, Chen W. Comparative study of cancer 
profiles between 2020 and 2022 using global cancer statistics 
(GLOBOCAN). J Natl Cancer Cent. 2024;4(2):128-34. https://
doi.org/10.1016/j.jncc.2024.05.001

4.	 Shojania KG, Burton EC, McDonald KM, Goldman L. Changes 
in rates of autopsy-detected diagnostic errors over time: a 
systematic review. JAMA. 2003;289(21):2849-56. https://doi.
org/10.1001/jama.289.21.2849

5.	 Robb TJ, Tse R, Blenkiron C. Reviving the autopsy for modern 
cancer evolution research. Cancers (Basel). 2021;13(3):409. 
https://doi.org/10.3390/cancers13030409

6.	 Burton EC, Troxclair DA, Newman WP, 3rd. Autopsy diagnoses 
of malignant neoplasms: how often are clinical diagnoses 
incorrect? JAMA. 1998;280(14):1245-8. https://doi.org/10.1001/
jama.280.14.1245

7.	 Saukko P, Knight B. Knight’s forensic pathology. 4th ed. Boca 
Raton: CRC Press (Taylor & Francis Group); 2016.

8.	 Çengel G, Demiroğlu Uyanıker Z, Ünüvar Ü, Can İÖ, Olgun EG. 
The role of forensic autopsies in diagnosis of cancer. Bull Leg 
Med. 2013;18(2):47-51.

9.	 International Agency for Research on Cancer (IARC). Global 
cancer observatory: cancer today (GLOBOCAN 2022). Lyon 
(France): IARC; 2022. [cited on 2026 Apr 8]. Available from: 
https://gco.iarc.fr/

10.	 Turkish Statistical Institute (TÜİK). Türkiye Elderly Profile 
Survey, 2023. Ankara: TÜİK; 2024. Publication No: 53809. [cited 
on 2026 Apr 9]. Available from: https://veriportali.tuik.gov.tr/
tr/press/53809

11.	 Emiral E, Değirmenci B, Aslan M, Akgüney B. Post-mortem 
evaluation of deaths in nursing homes and care facilities in 
Ankara province [Turkish]. ESTUDAM PHJ. 2024;9(3):268-75. 
https://doi.org/10.35232/estudamhsd.1510547

12.	 Cosimo S, Susca N, Apolone G, Silvestris N, Racanelli V. The 
worldwide impact of COVID-19 on cancer care: a meta-analysis 
of surveys published after the first wave of the pandemic. 
Front Oncol. 2022;12:961380. https://doi.org/10.3389/
fonc.2022.961380

13.	 Haukland EC, Mevik K, Plessen C, Nieder C, Vonen B. Contribution of 
adverse events to death of hospitalised patients. BMJ Open Qual. 
2019;8(1):e000377. https://doi.org/10.1136/bmjoq-2018-000377

14.	 Numaguchi A, Ishii A, Natsume J, Saitoh S, Aoki Y, Yoshikawa 
T, et al. Medical records as screening tools for child death 
review in Japan. Pediatr Int. 2023;65(1):e15692. https://doi.
org/10.1111/ped.15692

15.	 Latten BGH, Kubat B, Brandt PA, Zur Hausen A, Schouten LJ. 
Cause of death and the autopsy rate in an elderly population. 
Virchows Arch. 2023;483(6):865-72. https://doi.org/10.1007/
s00428-023-03571-0

16.	 Consalvo F, Simone M, Scarpa A, Acerra A, Salzano FA, Fineschi 
V, et al. Challenges and complications in the management 
of advanced oropharyngeal carcinoma: role of post-mortem 
diagnosis and future perspectives. J Clin Med. 2024;13(17):5198. 
https://doi.org/10.3390/jcm13175198

17.	 Cattaneo C, Tambuzzi S, Vecchi S, Maggioni L, Costantino 
G. Consequences of the lack of clinical forensic medicine in 
emergency departments. Int J Legal Med. 2024;138(1):139-50. 
https://doi.org/10.1007/s00414-023-02973-8

18.	 Renzi C, Kaushal A, Emery J, Hamilton W, Neal RD, Rachet 
B, et al. Comorbid chronic diseases and cancer diagnosis: 
disease-specific effects and underlying mechanisms. Nat 
Rev Clin Oncol. 2019;16(12):746-61. https://doi.org/10.1038/
s41571-019-0249-6

19.	 Morishima T, Matsumoto Y, Koeda N, Shimada H, Maruhama 
T, Matsuki D, et al. Impact of comorbidities on survival 
in  gastric, colorectal , and lung cancer patients. J 
Epidemiol. 2019;29(3):110-5. https://doi.org/10.2188/
jea.JE20170241

20.	 Karakoç MD. Polypharmacy and drug interactions in cancer 
patients [Turkish]. J Adnan Menderes Univ Health Sci Fac. 
2022;6(1):31-42. https://doi.org/10.46237/amusbfd.922779

21.	 Singh D, Tiwari RC, Kumar A, Bhute AR, Meshram RP, Dikshit 
M, et al. A comprehensive review of pathological examination 
in forensic medicine: past, present, and future. Cureus. 
2022;14(3):e22740. https://doi.org/10.7759/cureus.22740

22.	 Zhang Y, Vaccarella S, Morgan E, Li M, Etxeberria J, Chokunonga 
E, et al. Global variations in lung cancer incidence by histological 
subtype in 2020: a population-based study. Lancet Oncol. 
2023;24(11):1206-18. https://doi.org/10.1016/S1470-
2045(23)00444-8

23.	 Shalata W, Abu Jama A, Abu Salman A, Golosky M, Solomon A, 
Abu Saleh O, et al. Unexpected and rare sites of metastasis in 
oncologic patients. J Clin Med. 2023;12(20):6447. https://doi.
org/10.3390/jcm12206447

24.	 Truver MT, Chronister CW, Davis GG, Gray TR, Hartman RL, 
Kahl JH, et al. Application of professional best practices in 
postmortem forensic toxicology. J Anal Toxicol. 2025;49(8):529-
41. https://doi.org/10.1093/jat/bkaf061

25.	 Doolin JW, Schaffer AC, Tishler RB, Jacobson JO. An analysis 
of medical malpractice claims against medical oncologists 
from a national database: implications for safer practice. J 
Healthc Risk Manag. 2024;43(3):18-28. https://doi.org/10.1002/
jhrm.21563

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://ekutuphane.saglik.gov.tr/Ekutuphane/kitaplar/siy202205042024pdf.pdf
https://ekutuphane.saglik.gov.tr/Ekutuphane/kitaplar/siy202205042024pdf.pdf
https://doi.org/10.1016/j.jncc.2024.05.001
https://doi.org/10.1016/j.jncc.2024.05.001
https://doi.org/10.1001/jama.289.21.2849
https://doi.org/10.1001/jama.289.21.2849
https://doi.org/10.3390/cancers13030409
https://doi.org/10.1001/jama.280.14.1245
https://doi.org/10.1001/jama.280.14.1245
https://gco.iarc.fr/
https://veriportali.tuik.gov.tr/tr/press/53809
https://veriportali.tuik.gov.tr/tr/press/53809
https://doi.org/10.35232/estudamhsd.1510547
https://doi.org/10.3389/fonc.2022.961380
https://doi.org/10.3389/fonc.2022.961380
https://doi.org/10.1136/bmjoq-2018-000377
https://doi.org/10.1111/ped.15692
https://doi.org/10.1111/ped.15692
https://doi.org/10.1007/s00428-023-03571-0
https://doi.org/10.1007/s00428-023-03571-0
https://doi.org/10.3390/jcm13175198
https://doi.org/10.1007/s00414-023-02973-8
https://doi.org/10.1038/s41571-019-0249-6
https://doi.org/10.1038/s41571-019-0249-6
https://doi.org/10.2188/jea.JE20170241
https://doi.org/10.2188/jea.JE20170241
https://doi.org/10.46237/amusbfd.922779
https://doi.org/10.7759/cureus.22740
https://doi.org/10.1016/S1470-2045(23)00444-8
https://doi.org/10.1016/S1470-2045(23)00444-8
https://doi.org/10.3390/jcm12206447
https://doi.org/10.3390/jcm12206447
https://doi.org/10.1093/jat/bkaf061
https://doi.org/10.1002/jhrm.21563
https://doi.org/10.1002/jhrm.21563

