
MSD 
Medical Science & Discovery 

International Journal of 

Medical Science and Discovery 

Open Access Scientific Journal 

ISSN: 2148-6832  

Lycia Press LONDON U.K.  

www.medscidiscovery.com 

Fe
b

. 2
0

1
9

, V
o

l 6
, N

o
 2

 

• Potential Effects of EGFR Exon 21 L858R Mutations in Lung Cancer  

• Family history in chronic psychotic disorders  

• Can serum C-Reactive Protein and Procalcitonin levels associate with carpal tunnel syndrome?  

•  Determination of platelet count and platelet indices in canine parvoviral enteritit  

 



Medical Science and Discovery (http://www.medscidiscovery.com) is an international open access, peer-reviewed scientific 

research journal that provides rapid publication of articles in all disciplines of human health, clinical and basic medical 

science such as Biophysics, Biochemistry, Histology, Physiology, Genetics, Pathology, Toxicology, Anatomical Sciences, 

Pharmacology, Embryology, Internal and Surgical Medicine. 

The policy of top priority of MSD is to put forward and highlight medical innovations and inspiring patents. 

 

MSD offers an exceptionally fast publication schedule including prompt peer-review by the experts in the field and immediate 

publication upon acceptance. The editorial board aims at reviewing the submitted articles as fast as possible and promptly 

including them in the forthcoming issues.  

This journal is published under ethical publishing policy of international scientific Bioethics and publication rules. 

MSD supports the Open Access Initiative. Abstracts and full texts (HTML and PDF format) of all articles published 

by MSD are freely accessible to everyone immediately upon publication. 

Medical Science and Discovery has scientific affiliation with Lycia Clinics London UK 

 

Indexed Databases: Chemical Abstracts (CAS), Index Copernicus, Open Air, ULRICHS Database, Proquest, Advanced 

Science Index, Turkish Citation Index, Research Bible, Scholar Google, NLM Cataloq 

 

Medical Science and Discovery is an international open access, peer-reviewed scientific research journal.  

ISSN: 2148-6832 (Print) E-ISSN: 2148-6832 (Online)  

Category: Multi Disciplinary Health Science Journal  

Abbreviated key title: Med. Sci. Discov.  

Frequency: Monthly 

Review System: Double Blind Peer Review 

Circulation: Globally, Online, Printed 

Article Processing Charge (APC): US$ 100 

Licensing: CC-BY-NC 4.0 International License Environmental  

Editor-in-Chief: Assoc. Prof. Dr. Dr. Ahmad Rajabzadeh, Anatomical Department of lorestan, University of Medical 

Sciences, Tabriz, Iran 

Established: 30.04.2014 

Web address: www.medscidiscovery.com; http://dergipark.ulakbim.gov.tr/msd 

E-mail : editor [at] medscidiscovery.com 

Phone : +44 020 3289 9294 

 

Design and preparation of PDFs, Language editing, Web site design, Graphical design Services of international 

Journal of Medical Science and Discovery has been contracted with Lycia Press LONDON, UK (as Publisher), by the 

MSD Board of Directors  

 

Publisher: Lycia Press Inc. 

Address: 3rd Floor 86 - 90 Paul Street, EC2A 4NE, London, UK 

Web address: www.lycians.com 

Phone : +44 020 3289 9294 

E-mail : office [at] lycians.com 

E-mail : info [at] lycians.com 



Medical Science and Discovery (http://www.medscidiscovery.com) is an international open access, peer-reviewed scientific 

research journal that provides rapid publication of articles in all disciplines of human health, clinical and basic medical 

science such as Biophysics, Biochemistry, Histology, Physiology, Genetics, Pathology, Toxicology, Anatomical Sciences, 

Pharmacology, Embryology, Internal and Surgical Medicine. 

The policy of top priority of MSD is to put forward and highlight medical innovations and inspiring patents. 

 

MSD offers an exceptionally fast publication schedule including prompt peer-review by the experts in the field and immediate 

publication upon acceptance. The editorial board aims at reviewing the submitted articles as fast as possible and promptly 

including them in the forthcoming issues.  

This journal is published under ethical publishing policy of international scientific Bioethics and publication rules. 

MSD supports the Open Access Initiative. Abstracts and full texts (HTML and PDF format) of all articles published 

by MSD are freely accessible to everyone immediately upon publication. 

Medical Science and Discovery has scientific affiliation with Lycia Clinics London UK 

 

Indexed Databases: Chemical Abstracts (CAS), Index Copernicus, Open Air, ULRICHS Database, Proquest, Advanced 

Science Index, Turkish Citation Index, Research Bible, Scholar Google (www.medscidiscovery.com) 

 

Medical Science and Discovery is an international open access, peer-reviewed scientific research journal.  

ISSN: 2148-6832 (Print) E-ISSN: 2148-6832 (Online)  

Category: Multi Disciplinary Health Science Journal  

Abbreviated key title: Med. Sci. Discov.  

Frequency: Monthly 

Review System: Double Blind Peer Review 

Circulation: Globally, Online, Printed 

Article Processing Charge (APC): US$ 100 

Licensing: CC-BY-NC 4.0 International License Environmental  

Editor-in-Chief: Assoc. Prof. Dr. Dr. Ahmad Rajabzadeh, Anatomical Department of lorestan, University of Medical 

Sciences, Tabriz, Iran 

Established: 30.04.2014 

Web address: www.medscidiscovery.com; http://dergipark.ulakbim.gov.tr/msd 

E-mail : editor [at] medscidiscovery.com 

Phone : +44 020 3289 9294 

 

Design and preparation of PDFs, Language editing, Web site design, Graphical design Services of international 

Journal of Medical Science and Discovery has been contracted with Lycia Press LONDON, UK (as Publisher), by the 

MSD Board of Directors  

 

Publisher: Lycia Press London UK 

Address: 3rd Floor 86 - 90 Paul Street, EC2A 4NE, London, UK 

Web address: www.lycians.com 

Phone : +44 020 3289 9294 

E-mail : office [at] lycians.com 

E-mail : info [at] lycians.com 



Honorary Editors 

Prof. Dr. Aziz Sancar UNC, Faculty of Medicine,  Dept. of Biochemistry-Biophysics, Chapel Hill, NC, USA  
Prof. Dr. Giancarlo BAROLAT Barolat Institute, 1721 E 19th Ave #434, Denver, CO 80218, USA 

Prof. Dr. Joyce REARDON UNC, Faculty of Medicine,  Dept. of Biochemistry-Biophysics, Chapel Hill, NC, USA  
Prof. Dr. Metin TULGAR Yuzuncu Yil University, School of Medicine, Dept. of Biophysics, Van, TR 

Editor in Chief 
Assoc Prof. Dr.  Ahmad Rajabzadeh Anatomical Department of lorestan, University of Medical Sciences, Tabriz, Iran 

Deputy Editors 

Assoc. Prof. Michael George KEMP 

UNC, 120 Mason Farm Road, Campus Box 7260, Genetic Medicine Bldg Room 3010 Chapel Hill, 
NC 27599 USA 

Assoc. Prof. Zafer AKAN Lycia Press, London UK 
Editorial Board Members 

Prof. Dr.  Arash KHAKI Islamic Azad university ,Tabriz branch ,Dept. of Pathology, Tabriz Iran 

Assist. Prof. Dr. Christopher SCHMITT University of California, San Francisco Cardiovascular Res. Inst. CA, USA 

Prof. Dr. Nobuo INOTSUME Hokkaido Pharmaceutical University, Clinical Pharmacology, Hokkaido AC, JAPAN 

Assist Prof. Ozdemirhan SERCIN Interdisciplinary Research Institute, Université Libre de Bruxelles, Belgium 

Assist. Prof. Dr. Shobhan GADDAMEEDHI  
Washington State University College of Pharmacy, Dept. of Experimental and Systems 
Pharmacology, Spokane, WA, USA 

Assist. Prof. Dr. Younes El Bouzekri EL IDRISSI Place Aboubakr, Imm 22, App 6, Bd Fal ould oumeir, Agdal Rabat 
Assist. Prof. Dr  Yusuf Kemal DEMIR  Marmara University, Faculty of Pharmacy, Dept. of Pharmaceutical Tech. Istanbul TR 

Language Editors 

Asist. Elena JALBA Office Lycia Press, London, UK, 3rd Floor 86 - 90 Paul Street, EC2A 4NE, London, UK 

Editorial Office 

Copy Editor Elena JALBA Office Lycia Press, London, UK, 3rd Floor 86 - 90 Paul Street, EC2A 4NE, London, UK 



Instruction for Authors 

 

• Important 

• MSD is committed to deterring plagiarism, including self-plagiarism. Your manuscript will screen to compare for similarity 

with published articles. 

• For research studies using human or animal subjects, the trial's design, conduct and reporting of results must conform to Good 

Clinical Practice guidelines (such as the Good Clinical Practice in Food and Drug Administration (FDA)-Regulated Clinical 

Trials (USA) or the Medical Research Council Guidelines for Good Clinical Practice in Clinical Trials (UK)) and/or to the 

World Medical Association (WMA) Declaration of Helsinki 

• Dear Authors, please upload just these three files to the manuscript submission system 

• Title Page Sample 

• Manuscript Sample 

• Copyright Transfer and Author Consent Form 

• Please select Keywords from the MESH source 

• (https://www.nlm.nih.gov/mesh/MBrowser.html) 

• Manuscripts should be prepared in accordance with the "Uniform Requirements for Manuscripts Submission to Biomedical 

Journals" proclaimed by the International Committee of Medical Journal Editors (www.icmje.org). 

• MSD uses Vancouver reference style, please prepare articles due to Vancouver reference style rules. 

•  Manuscript Preparation Rules 

• 1.Cover letter 

• a- A statement that the manuscript has been read and approved by all the authors. 

• b- That the requirements for authorship have been met for all the authors, based on the criteria stated by ICMJE. 

• c- Approval of all the authors regarding the order in which their names have appeared. 

• d- That each author confirms the manuscript represents honest work. 

• e- The name, address, and telephone number of the corresponding author who is responsible for communicating with other 

authors about revisions and final approval. 

• f- The letter should give any additional information that may be helpful to the editor, such as the type or format of the article. 

If the manuscript has been submitted previously to another journal or in another language, it is helpful to include the previous 

editor's and reviewers' comments with the submitted manuscript, along with the authors' responses to those comments. 

Submitting previous evaluatory review of another journal accelerates the review process. 

• g- For accepted manuscripts, the authors are requested to fill and sign the journal's cover letter to express their consent for its 

publication. 

• h- To reproduce published material, to use illustrations or tables or report information about identifiable people, the author 

should submit a copy of the permission with the manuscript to the journal. 

• 2.Ethic Committee Approval 

Inclusion of the approval letter from the relevant Ethics Committee or Institution's Review Board regarding the research 

protocol and the rights of the subjects (if applicable to the study) 

• 3.Consent Form 

Attach a copy of the consent form to the letter, if applicable. Consent forms would be evaluated by the Ethics Committee and 

then signed by the participant. 

 

• 4.RCT or NCT Registration 

Emailing the letter denoting registration of RCTs or NCTs in domestic or international databases (The trial's registration 

number needs to be mentioned, too). 

• 5. Manuscripts submitted in English, must be type written, double-spaced, on good quality A4 paper, or paper of similar 

format. Authors are requested to reserve margins of at least 2.5cm all around the paper. Original drawings of photos, tables 

and figures should be furnished together with the manuscripts. 

• 6. Manuscripts should be kept to a minimum length and should be subdivided into labeled sections (Title page, Abstract, 

Keywords, Introduction, Materials and Methods, Results, Discussion, Conclusion, Acknowledgement, and References). 

• 7. A title page is to be provided and should include the title of the article, authors' names with full first name (with degrees), 

authors' affiliation, suggested running title and corresponding author. The affiliation should comprise the department, 

institution (usually university or company), city and state (or nation). The suggested running title should be less than 50 

characters (including spaces) and should comprise the article title or an abbreviated version thereof. For office purposes, the 

title page should include the name and complete mailing address, telephone and fax number, and email of the one author 

designated to review proofs. 

• 8. An abstract no longer than 250 words for reviews and research articles is to be provided as the second page. Abstract 

should be structured as objective(s) (including purpose setting), materials and methods, results, and conclusion. 

http://medscidiscovery.com/titlepagesampleMSD.docx
http://medscidiscovery.com/manuscriptsampleMSD.docx
http://medscidiscovery.com/copyright-consentformMSD.pdf
https://www.nlm.nih.gov/mesh/MBrowser.html
http://www.icmje.org/


Instruction for Authors 

 

• Case Report 

• A case report is a case study, case report, or other description of a case that should contain 1500 - 2000 words with a 

structured abstract of 200 words maximum. Case reports should comprise sections of Introduction, Case Presentation, and 

Conclusions in Abstract and Introduction, Case Presentation, and Discussion in full text with not more than 2 tables or figures 

and up to 20 references. 

• Brief Report 

• Brief Reports should contain 1000 - 2000 words with a structured abstract of 200 words maximum. Short reports should 

comprise sections of Background, Objectives, Materials & Methods, Results and Discussion with not more than 2 tables or 

figures and up to 20 references. 

• Short Communication 

• Short Communication, follow the instructions for original articles, except that the total word number of the main text 

(excluding references, tables and figure legends) is limited to 2000 with no more than 2 figures and/or tables and no more 

than 15 references. An abstract, not exceeding 150 words, should be presented at the beginning of the article. 

• News 

• News should contain 1000 - 2000 words with a structured abstract of 200 words maximum. News should comprise sections of 

Background, Objectives, Materials & Methods, Results and Discussion with not more than 2 tables or figures and up to 20 

references. 

•   

• Publication Policies 

• Manuscripts, or the essence of their content, must be previously unpublished and should not be under simultaneous 

consideration by another Journal. The authors should also declare if any similar work has been submitted to or published by 

another Journal. By virtue of the submitted manuscript, the corresponding author acknowledges that all the co-authors have 

seen and approved the final version of the manuscript. The corresponding author should provide all co-authors with 

information regarding the manuscript, and obtain their approval before submitting any revisions. Manuscripts are only 

accepted for publication on the understanding that the authors will permit editorial amendments, though proofs will always be 

submitted to the corresponding author before being sent finally to press. Prior to the initial submission of a new manuscript, 

please carefully consider that all authors’ names are included as no change to authors’ details will be permitted after the 

acceptance. The decision to accept a contribution rests with the Editorial Board of the MSD. 

• Manuscripts will be considered for publication in the form of original articles, Case report, short communications, Letter to 

editor and review articles. The work should be original or a thorough by an authoritative person in a pertinent field. 

• Peer review process 

• All submissions will be reviewed anonymously by at least two independent referees. All manuscripts will be acknowledged 

upon presenting to the Journal office, provided that all stated requirements are met. Authors are encouraged to suggest names 

of three expert reviewers, but selection remains a prerogative of the Editor. The whole review process depends on receiving 

referees comments and revising the manuscripts based on these comments to the author. On receipt of the revised article from 

the author, and after final approving by referees, the letter of acceptance is issued to the author. Authors have the right to 

communicate to the editor if they do not wish their manuscript to be reviewed by a particular reviewer because of potential 

conflicts of interest. No article is rejected unless negative comments are received from at least two reviewers. MSD employs 

double blind reviewing process, where both the referee and author remain anonymous throughout the process. 

 



Instruction for Authors 

 

• Ethical Rules and Rights 

• Conflicts of interest 

• Conflicts of interest arise when authors, reviewers, or editors have interests that are not fully apparent and that may influence 

their judgments on what is published. They have been described as those which, when revealed later, would make a 

reasonable reader feel misled or deceived. (The Committee on Publication Ethics (COPE) states in its Guidelines on Good 

Publication Practice 2003). 

• Authors should disclose, at the time of submission, information on financial conflicts of interest or other interests that may 

influence the manuscript. Authors should declare sources of funding for the work undertaken. 

• The Journal's Policy on Plagiarism 

• Any practice of plagiarism will not be tolerated by the journal regarding submitted manuscripts. Non-identifiable quoted 

segments of articles or close paraphrases from other author/s or even submitting the author's previously published work are 

known as the act of plagiarism by this journal unless proper use of quotations or paraphrasing with decent citation or 

referencing are in place. Heavy use of one or a couple of articles is discouraged, even if paraphrased fully. Advertent practice 

of plagiarism will abort reviewing process or later submission to this journal. All submitted articles will evaluate 

by iThenticate software belonged to cross check for stop any plagiarism and improve publication quality. 

• Statement of Human and Animal Rights 

• All submitted articles involving human experiments should be performed only in accordance with the ethical standards 

provided by the responsible committee of the institution and in accordance with the Declaration of Helsinki (as revised in 

Edinburgh 2000), available at http://www.wma.net/en/30publications/ 10policies/b3/index.html. Papers describing animal 

experiments can be accepted for publication only if the experiment conforms the National Institute of Health Guide (National 

Institute of Health Publications No. 80-23, Revised 1978) for the care and use of Laboratory Animals for experimental 

procedure. Authors must provide a full description of their anesthetics and surgical procedures. All manuscripts reporting the 

results of experimental investigations involving human subjects should include a statement confirming the informed consent 

was obtained from each subject or subject's guardian. 

• Humans: When reporting experiments on human subjects, authors should indicate whether the procedures followed were in 

accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and 

with the Helsinki Declaration of 1975, as revised in 2008 (5). If doubt exists whether the research was conducted in 

accordance with the Helsinki Declaration, the authors must explain the rationale for their approach and demonstrate that the 

institutional review body explicitly approved the doubtful aspects of the study. 

• Animals: When reporting experiments on animals, authors should indicate whether the institutional and national guide for the 

care and use of laboratory animals was followed. 

• All animal or human subjects should be used after approval of the experimental protocol by a local ethics committee. 

• Acknowledgements 

• Contributors: In acknowledgement section, name people for their contributions or their permission to reproduce their 

published material, to use their illustrations or provide information about them- try to fully name people who have helped 

from the conception of the idea to adoption of the hypothesis, to finalization of the study, etc., earnestly. Statement of 

financial support: Aside from the title page, state any financial or other relationships that might lead to a conflict of interest. 

• Copyright 

• After acceptance and publication; all ownership rights and Copyrights of the manuscript, passes to international journal of 

Medical Science and Discovery. Please complete copyright form and send via email to editor. Download MSD Copyright 

Transfer and Author Consent Form 

•  

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. 

• Copyright  2014: The Author(s); This is an open-access article distributed under the terms of the Creative Commons 

Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. All Rights reserved by international journal of 

Medical Science and Discovery. 

• Disposal of material 

• Once published, all draft copies of the manuscript, correspondence and artwork will be held at least for 6 months before 

disposal. Authors and Readers may find original PDF file of article on backup servers such as CLOKKS 

(https://www.clockss.org/) 

• Digital Object Identifier DOI 

• Once a manuscript is accepted for publication it will be provided with a registered DOI number following the acceptance 

decision. Manuscripts accepted for publication by the MSD will be published as ahead of print articles prior to the printing 

date of their scheduled issue. Corresponding author will be provided with a PDF Proof by the publisher once the production 

process of an accepted manuscript is over. 

http://www.wma.net/en/30publications/10policies/b3/index.html
http://medscidiscovery.com/copyright-consentformMSD.pdf
http://medscidiscovery.com/copyright-consentformMSD.pdf
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


Instruction for Authors 

 

• Article Processing Charge 

• MSD is a non-profit Scientific Journal Platform; however, it uses professional services such as Language Editing, DOI, 

domain and hosting, iThenticate Plagiarism or similarity Detection Software. All of these professional services are used for all 

the article processes and an inevitable cost arises with this. 

• Unfortunately, like most open journals, fees of the publication with MSD are charged to Authors. Payment is under the 

responsibilities of corresponding Author(s). MSD does not charge any fee during the submission period. However, after the 

peer-review process, a non-refundable charge (100 USD ) for each accepted manuscript must be paid by the author(s) via 

MSD's official PayPal account. An invoice will be sent for each accepted manuscript to corresponding author(s). 

• Following with completion of payment procedure, the galley proof and acceptance letter of article will be send to 

authors for last check 

• Preparation of articles in PDF and HTML format is covered by Lycia Press Inc. (press.lycians.com) and Article Processing 

Charges paid to Lycia Press London UK (www.lycians.com) 

• MSD revenue sources and Sponsorships 

• All costs arising from the publications are covered by the Sponsor Companies and Article Processing Charges. Sponsorship 

request evaluates by the MSD Journal Management Board and the sponsor company logos will be included on the back page 

of printed magazine and in the sponsor section of journal website 

 

 

 

 

 

 

 

 

 

• *APC not includes Proofreading Services fee. Editor in Chief may direct the corresponding Author to Lycia Press, Language 

Office for Proofreading Service www.lycians.com 

•   

• References 

• Committee on Publication Ethics (COPE). (2011, March 7). Code of Conduct and Best-Practice Guidelines for Journal 

Editors. Retrieved fromhttp://publicationethics.org/files/Code_of_conduct_for_journal_editors_Mar11.pdf 

• World Association of Medical Editors (WAME). Principles of Transparency and Best Practice in Scholarly 

Publishing. http://www.wame.org/about/principles-of-transparency-and-best-practice 

 

 

                                                              Article Processing Charge (APC)             Discount % 

Regular                                                              100 USD 

for Editorial Board Members                              70 USD                                              30% 

for Affiliated Institution Members                      80 USD                                              20% 

http://www.lycians.com/
http://www.lycians.com/


Medical Science and Discovery, February 2019, Vol.6,  No.2 

  

Contents 

Research Article 

Family history in chronic psychotic disorders / Pages: 8-11 

Şengül Şahin, Gülçin Elboğa 

Potential Effects of EGFR Exon 21 L858R Mutations in Lung Cancer / Pages: 12-17 

Ebru Derici Eker, Ali Arıcan, Rabia Bozdoğan Arpacı, Erdinç Nayır, Alper Ata, Nazan Eras, Didem Derici Yıldırım, Etem Akbaş 

Can serum C-Reactive Protein and Procalcitonin levels associate with carpal tunnel syndrome? / Pages: 18-23 

Yaşar Altun, Ali Zeynal Abidin Tak 

Determination of platelet count and platelet indices in canine parvoviral enteritit / Pages: 24-26 

Lora Koenhemsi 



       http://www.medscidiscovery.com  

OPEN   ACCESS  JOURNAL                                                                            ISSN: 2148-6832 

MSD 
 

Medical Science and Discovery  
2019; 6(2):8-11 

Research Article Doi: 10.17546/msd.493056 

 

 

Received 06-12-2018 Accepted 09-02-2019 Available Online 11-02-2019 Published 28-02-2019   

1 Gaziantep Universitey, Faculty of Medicine, Dept. of Psychiatry, Gaziantep, TR 

* Corresponding Author: Şengül Şahin E-mail: snglkcmr@hotmail.com Phone: +90 (342) 360 6060 

Family history in chronic psychotic disorders 

Şengül Şahin
1
*, Gülçin Elboğa

1
 

 

Introduction 

Psychosis is a set of symptoms that consist of delusions, 

hallucinations and thought disorders [1]. In DSM 5, 

psychoses were collected under the title of schizophrenia 

spectrum and other psychotic disorders [2].  

Family, twin and adoption studies show a similar pattern in 

the spectrum of schizophrenia and other psychotic 

disorders. Genetic influences in schizophrenia and bipolar 

disorder partially overlap [3]. 

The presence of psychosis in family history in 

schizophrenia patients has a statistically significant 

relationship with decreased functionality  in long-term 

social and occupation. [4] 

A family history of psychiatric disorders  may collect by 

the  two ways: family history method [referring to the 

information of patient or a family member], the family 

study method (directly questioning the current and past 

psychiatric symptoms of their relatives).  

 

 

 

In family history method specific criteria are provided for 

the following diagnoses: chronic schizophrenia, remitting 

schizo-affective disorder, chronic schizoaffective disorder, 

depressive disorder, manic disorder, senile organic brain 

syndrome, unspecified functional psychosis, alcoholism, 

drug abuse, antisocial personality, other psychiatric 

disorder, and no known mental disorder [5].  

The aim of this study was to investigate the prevalence of a 

family history of psychiatric disorders in patients with 

chronic psychosis and to examine the groups of these 

psychiatric disorders. 

 

 

 

 

 

 

Abstract 

Objective:  Psychosis is a set of symptoms that consist of delusions, hallucinations and thought disorders. In Diagnostic 

and Statistical Manuel of Mental Disorders 5 (DSM 5), psychoses were collected under the title of schizophrenia 

spectrum and other psychotic disorders. The aim of this study was to investigate the prevalence of a family history of 

psychiatric disorders in patients with chronic psychosis and to  evaluate the groups of these psychiatric disorders. 

Material and Methods: A total of 282 patients with chronic psychosis, defined by DSM- 5diagnostic criteria, were 

included in this study. Sociodemographic parameters and family history of chronic psychosis patients were 

retrospectively reviewed.  

Results: The mean age of the patients was 41.3 years, the mean age of onset of the disease was 22.8 years and the mean 

number of hospitalizations was 5.78 years. Patient group consisted of 94 (33.3%) males and 188 (66.7%) females. 48.6% 

(137/282) of patients with chronic psychosis had a history of psychiatric disorder in their first-degree relatives. In the 

diagnostic groups, there were 1.8% (5/282) schizoaffective disorder, 18.4% (52/282) schizophrenia, 6% (17/282) bipolar 

disorder, 5.7% (16/232) major depression, 13% , 8 (39/282) unspecified schizophrenia spectrum and other psychotic 

disorder, 2.5% (7/282) mental retardation, 0.4% (1/232) obsessive-compulsive disorder family history. 

Conclusion: This study provides a platform for future studies to contribute to the development of early intervention and 

prevention approaches in populations at risk for further clarification of the role of family history in individuals with a 

family history. 

Keywords: Psychotic disorder, schizophrenia, family history 



Şahin et al.                                                                                      http://dx.doi.org/10.17546/msd.493056 

9 
Medical Science and Discovery, 2019; 6(2):8-11 

Methods 

This study was conducted using routinely collected clinical 

data from Community Mental Health Center (CMHC). A 

total of 282 patients with chronic psychosis (schizophrenia, 

schizoaffective disorder, unspecified schizophrenia 

spectrum and other psychotic disorder), defined by DSM-5 

diagnostic criteria (Table 1) (6), were included in the study.  

Sociodemographic parameters and family history of 

chronic psychosis patients were retrospectively reviewed. 

We had used family history method and asked any type of 

psychiatric illness in any of the patient's first-degree 

relatives (parents, siblings, and offspring) to identify family 

history. 

A total of 282 patients were enrolled in the study, which 

were recorded by family history method, in a total of 451 

patients enrolled to Community Mental Health Center 

between 2016-2017. The patient exclusion criteria were as 

follows: being under 18 years of age, dementia, with 

moderate or severe mental retardation, organic mental 

disorder and first-episode psychosis. The approval for the 

study was obtained from the Medical Ethics Committees of 

the institutions. 

Schizophrenia, schizoaffective disorder and unspecified 

schizophrenia spectrum and other psychotic disorder 

diagnoses were  investigated according to the frequency of 

psychiatric disorder history in first-degree relatives of the 

patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statistical Analysis: SPSS 22.0 (IBM Corporation, 

Armonk, New York, United States) soft ware was used in 

the analysis of variables. Normal distribution of data was 

assessed with the Shapiro–Wilk test. Data analysis involved 

Chi-Square analysis 

Results 

A total of 282 schizophrenia, schizoaffective disorder, 

undefined schizophrenia spectrum and other psychotic 

disorder patients were included in the study. The mean age 

of the patients was 41.3 years, the mean age of onset of the 

disease was 22.8 years and the mean number of 

hospitalizations was 5.78 years. Patient group consisted of 

94 (33.3%) males and 188 (66.7%) females. The data of the 

patients in terms of age, age of onset of illness, number of 

hospitalizations, marital status, alcohol, smoking status, 

diagnosis distribution are shown in the tables 2 and 3. 

The 48.6% (137/282) of patients with chronic psychosis 

had a history of psychiatric disorder in their first-degree 

relatives. In the diagnostic groups, there were 1.8% (5/282) 

schizoaffective disorder, 18.4% (52/282) schizophrenia, 6% 

(17/282) bipolar disorder, 5.7% (16/232) major depression, 

13.8% (39/282) unspecified schizophrenia spectrum and 

other psychotic disorder, 2.5% (7/282) mental retardation, 

0.4% (1/232) obsessive-compulsive disorder family history. 

(Table 4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: DSM-5 criteria for schizophrenia, schizoaffective disorder, unspecified schizophrenia spectrum and other psychotic 

disorder 

 

Schizophrenia; 

     Two or more of the following for at least a one-month (or longer) period of time, and at least one of them must be 1, 2, or 3: 

         Delusions 

         Hallucinations 

         Disorganized speech 

         Grossly disorganized or catatonic behavior 

         Negative symptoms, such as diminished emotional expression 

      Impairment in one of the major areas of functioning for a significant period of time since the onset of the disturbance: Work, 

interpersonal relations, or self-care. 

      Some signs of the disorder must last for a continuous period of at least 6 months. This six-month period must include at least one 

month of symptoms (or less if treated) that meet criterion A (active phase symptoms) and may include periods of residual 

symptoms. During residual periods, only negative symptoms may be present. 

      Schizoaffective disorder and bipolar or depressive disorder with psychotic features have been ruled out 

Schizoaffective Disorder 

      A major mood episode (either major depression or mania) that lasts for an uninterrupted period of time 

      Delusions or hallucinations for two or more consecutive weeks without mood symptoms sometime     during the life of the illness 

      Mood symptoms are present for the majority of the illness 

      The symptoms aren’t caused by substance use 

Unspecified Schizophrenia Spectrum and Other Psychotic Disorder 

      Individuals who are experiencing symptoms of schizophrenia or other psychotic symptoms, but do not meet the full diagnostic 

criteria for schizophrenia or another more specific psychotic disorder 
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Discussion  

This study investigated the prevalence of a family history 

of psychiatric disorders in patients with chronic psychosis. 

Family history was substantially positive in first degree 

relatives of the patients. Family and twin studies of 

schizophrenia and psychotic mood disorders found that 

there is a high  relation of psychosis in patients’ families 

[6].Similarly, in our study, 48.6% of psychotic patients had 

a family history of psychiatric disorder and 34% had a 

history of psychosis. 

Life time risk for schizophrenia development increases 8-

12 times in first-degree biological relatives of 

schizophrenia probands [7].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
There are studies suggesting that these disorders are 

combined together in families with bipolar disorder and 

schizophrenia, and this suggests that there are clear genetic 

links between psychiatric conditions [8,9]. Some family 

studies show that there may be a family relationship 

between schizophrenia and unipolar depression [10]. In our 

study, a history of 11.7% mood disorder was found and 

5.7% of these were major depression. 

The limitation of this study is its retrospective design. Also 

underreporting is a problem. However, we had referred to 

the information of both patient and one family member. 

 

Table 2: Sociodemographic and clinical characteristics of patients 

Parameters Frequency (Total 282 Patients) 

Age 41,32±12,33 

Sex (male/female) 94/188 %33,3/%66,7 

Marital status Married/single 83/199 %29,4/%70,6 

Smoking Yes/no 161/121 %57,1/%42,9 

Education years) 6,91±4,07 

Onset age 22,8±8,9 

Hospitalisations 5,78±7,27 

 

Table 3: Patients’ diagnostic groups 

Diagnoses Frequency % 

Schizophrenia 168 59,6 

Schizoaffective 43 15,2 

Other psychosis 71 25,2 

Total 282 100,0 

 

Table 4: Frequency of family history 

 

Diagnosis 

Total Schizophrenia Schizoaffective Other psychosis 

Family  

History 

Diagnostic 

Groups 

No Count 80 22 43 145 

Expected Count 86,4 22,1 36,5 145,0 

Schizoaffective Count 3 2 0 5 

Expected Count 3,0 ,8 1,3 5,0 

Sizofreni Count 40 7 5 52 

Expected Count 31,0 7,9 13,1 52,0 

Bipolar Count 8 4 5 17 

Expected Count 10,1 2,6 4,3 17,0 

Major depression Count 11 1 4 16 

Expected Count 9,5 2,4 4,0 16,0 

Other Psychosis Count 21 7 11 39 

Expected Count 23,2 5,9 9,8 39,0 

Mental retardation Count 5 0 2 7 

Expected Count 4,2 1,1 1,8 7,0 

Obsessive Compulsive 

disorder 

Count 0 0 1 1 

Expected Count ,6 ,2 ,3 1,0 

Total Count 168 43 71 282 

Expected Count 168,0 43,0 71,0 282,0 

Chi -square test value: 19.8, p: 0.13 
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In Turkey, as in other populations, schizophrenia is a 

strongly familial disorder, and schizophrenia shares a 

familial predisposition with a spectrum of clinical 

syndromes that includes schizoaffective disorder other non 

affective psychoses. 

Conclusion 

This study provides a platform for future studies to 

contribute to the development of early intervention and 

prevention approaches in populations at risk for further 

clarification of the role of family history in individuals with 

a family history. 
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Introduction 

Lung cancer is the mainly widespread cancer type among 

cancer types and has the highest mortality rate. The most 

important factor in the etiology is the use of cigarettes, 

other environmental pollutants and their genetic 

predisposition (1,2). Studies have been conducted to 

investigate whether lung cancer is genetic or environmental 

causes of a chromosomal alteration event. In people with 

lung cancer in first-degree relatives, the risk of developing 

cancer increases 2-4 times. However, this is not entirely 

due to genetic factors; it is thought that relatives are in the 

same environment. Chronic carcinogen exposure results in 

genetic damage.  

 

The underlying cause of cell damage is the change in genes 

that control cell proliferation. In women with familial 

history of lung cancer, the risk increases 5-7 times (1-5). 

The rate of lung cancer is separated in two major groups as 

mainly non-small cell and small cell according to the 

growth rate, extend, timing of metastasis, response to 

chemotherapy and radiotherapy. Non-small cell lung 

cancers are subdivided into adenocarcinoma, squamous cell 

carcinoma and large cell carcinoma. Small cell lung cancer 

is associated with smoking, mediastinal lymphadenopathy 

and is the worst prognosis type among the lung cancers.  

Abstract 

Objective:  The mainly significant reason in the etiology of lung cancer is smoking, which is more important in other 

environmental pollutants and genetic susceptibility. Lung cancer is separated two major groups as mainly non-small cell 

and small cell according to the growth rate, spread, timing of metastasis, response to chemotherapy and radiotherapy. 

Epidermal growth factor receptor (EGFR) constitutes the highest rate with 50-80% in gene mutations which are 

prognostic value in lung cancer. Many studies have shown that EGFR is overexpressed in lung cancer. In our study, we 

aimed to investigate the relationship between EGFR gene exon 21 L858R mutations in lung cancer. 

Material and Methods: Our sample consisted of a healthy group of 190 healthy volunteers with the same age and 

gender characteristics as the patient group of 178 patients who were diagnosed as lung cancer in the Mersin University 

Medical Faculty Oncology clinic. The DNAs were obtained according to the standard salt precipitation method. 

Mutation detection and genotyping analyzes were identified by polymerase chain reaction (PCR) and restriction 

fragment length polymorphism (RFLP) analyzes. 

Results: Smoking was one of the other risk factors for lung cancer, smoking rates are 130 (68.33%) in the control group 

and 156 (87.5%) in the lung cancer group. The 27 person of the lung cancer (15%) were female and 151 (85%) were 

male. In the control group, 92 people (48.33%) were in the wild genotype and 98 persons were in the mutant genotype 

(51.66%). In the lung cancer group 80 (45%) were wild-type and 98 (55%) were mutant genotypes. According to the 

histopathological types of lung cancer, EGFR-21 mutation heterozygous or homozygous carriers are proportionally 

compatible (p = 0.90).  

Conclusion: According to our findings, the EGFR-21 mutation is not associated with histopathological types of lung 

cancer. 

Keywords: Lung cancer, EGFR gene, exon 21, L858R mutations 



Eker et al.                                                                                       http://dx.doi.org/10.17546/msd.493329 

13 
Medical Science and Discovery, 2019; 6(2):12-7 

Approximately 83% of all lung cancers consist of non-

small cell lung cancer and 17% small cell lung cancer (6-

10). 

The gene mutations that are prognostic value for lung 

cancer are listed as EGFR 50-80%, Caspase 3 30-73% and 

KRAS 7-32% respectively. Epidermal growth factor (EGF) 

is a peptide whose mitogenic effects have been shown to 

stimulate cell proliferation and differentiation (11,12). 

Overexpression of EGFR is characterized by improved 

stage disease, metastatic phenotype development, decreased 

survival and poor prognosis. The relationship between 

EGFR and carcinogenesis is due to overexpression of 

normal EGFR, continuous activation of receptor by the 

development of mutation at the receptor, impairment of 

physiological ligand-receptor balance due to over-

construction of ligands, decrease in phosphatase activity 

and heterodimerization (11,12,13). There are many studies 

on the relationship between EGFR signaling/regulation 

defects and tumor development (14-19). 

Our study included polymorphism analysis of EGFR (exon 

21 858. position leucin-arginine change), which is 

important in the etiology of lung cancer. Information on the 

association of lung cancer with EGFR gene polymorphisms 

has become clear in the last few years (20,21,22). 

In some developed countries, these analyzes have been 

included in the coverage of Social Security Institutions or 

Health Insurance Institutions of the applicable countries in 

lung cancer. In fact, our study according to the above 

hypothesis, according to a scientific purpose, will also shed 

light on the identification of our patients and therefore the 

determination of the treatment protocol to be followed. 

Our secondary goal in this study is to discover the other 

risk factors for lung cancer in the light of information form 

to be applied to the disease; age, gender, smoking, alcohol 

use, BMI, and family history of lung cancer will be 

evaluated. In this study, frequencies of the polymorphic 

properties of the gene will be determined on the basis of 

Mersin sample. This information will make an important 

contribution to the determination of the frequencies in the 

Turkish population for these properties. If a relationship 

with other diseases is detected with these genes, the 

Turkish population and Mersin sample will contribute to 

the formation of the risk map of the disease. 

Material and Methods 

Case Groups 

Our study consisted of 178 patients (151 male + 27 female) 

with a mean age of 59,24 who were diagnosed with lung 

cancer in Mersin University Medical Faculty Oncology 

Clinic and a control group of 190 persons with an average 

age of 57,81 which was formed from healthy individuals 

considering the same age and gender characteristics. The 

histopathological diagnosis of the patient group was done 

by the same clinic. Mersin University Clinical Research 

Ethics Committee has been approved for our study 

(Approved Number: 2013/428) and informed consent form 

has been prepared. Information such as the age, occupation, 

smoking status and lung cancer stories in their families 

were recorded of the persons in each group.  

Genomic DNA was extracted from the whole blood treated 

with EDTA using the QIAamp DNA Blood Mini Kit 

(Maryland, USA), according to the manufacturer’s 

guidelines. The extracted DNA was stored at -20˚C until 

analysis. 

EGFR Exon 21 L858R Mutation Studies 

EGFR gene mutation was identified by PCR-restriction 

fragment length polymorphism in 178 lung cancer patients. 

The 20 μL PCR system of the first run contained 20 ng 

DNA, 1.5 mmol/L MgCl2, 1×PCR buffer, 200 nmol 

deoxynucleotide triphosphates, 200 nmol/L PCR primers 

and 0.2 U TaqDNA polymerase (Qiagen). This grade was 

to present restriction sites of restriction enzyme BstXI and 

XcmI by primer EGFR  

Forward, 5’-GCAGCATGTCAAGATCACAGATT-3’ and 

Reverse, 5’-CCTCCTTCTGCATGGTATTCTTTCT-3’. 

PCR appliance (2720 Thermal cycler, Applied Biosystems) 

was designed for amplification. PCR cycling condition was 

as follow: initial denaturation at 95°C for 5 min, 

denaturation at 95°C for 30 s, annealing in 55°C for 30 s, 

and extension at 72°C for 30 s. There were a total of 35 run 

and a final extension for 5 min at 72°C. The product of 

PCR was 166 bp. PCR product (2 μL) containing 200 ng 

DNA was digested by MscI (MBI Fermentas) and PvuII 

(New England Biolabs) at 37°C for 2 h. The digested 10 μL 

products were examined on a 3% agarose gel 

electrophoresis and staining with ethidium bromide. The 

results were analyzed by a UV imaging system. The 

digested fragments of wild-type DNA included 157, 97, 

and 60 bp, and the digested fragments of mutant DNA 

included 97 and 60 bp (23-27).  

Statistical Analysis 

Selected characteristics were compared between cases and 

controls by using the Student’s T-test for continuous 

variables and the Chi-square test for categorical variables. 

Allele and genotype frequencies between cases and controls 

were calculated and deviation from Hardy-Weinberg 

equilibrium was examined by the Chi-square test. We 

calculated odds ratios and 95% confidence intervals by 

using unconditional binary logistic regression. Results are 

reported as the mean±SD. Statistical analyses were 

performed using the Statistical Package for the Social 

Sciences (SPSS for Windows v.22.0). p value less than 0.05 

was accepted as statistically significant. Lung cancer 

patients are analyzed with respect to age groups and their 

ratios in Mersin sample using Kruskal Wallis test. Total 

Mersin population is 1.727.255.   

Results 

When the genotype ratios for the EGFR exon-21, L858R 

mutation were examined, the wild genotype in the control 

group was 48.33%, the mutant genotype was 51.66%, the 

wild genotype 45%, the mutant genotype 55% in lung 

cancer (p:0.605)(Figure 1). The other risk factors were 

diagnosed for lung cancer, smoking, sex, and the age of 

cancer. Smoking rate was 68.33% in control group and 

87.5% in lung cancer (p: 0.04). 85% of the lung cancer are 

male and 15% are female (p: 0.0001) (Table 1).  
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When the distribution ratios of lung cancer according to age 

groups are examined in the experimental group, > 49 ages 

patients: 15%, 49-59 ages patients: 40%, 59-69 ages 

patients: 30% and 69 years old patients were 15% 

(p:0.0045). In our country, especially in our region, because 

of the short duration of life due to the shortage of old age, 

lung cancer has been examined by age group in the 

population of Mersin in order to not to mislead us of the 

low rate of old age (Table 2). Distribution of lung cancer 

among the Mersin population according to age groups; > 49 

ages 13%, 49-59 ages 26%, 59-69 ages 33% and 69 ages 

and over 22% respectively (p:0.0001). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The distribution of patients with lung cancer according to 

histopathological types was 53.93%, squamous cell 

carcinoma 30.33%, large cell carcinoma 3.93% and small 

cell carcinoma 11.79% (p: 0.76). On the basis of 

histopathological types of lung cancer, heterozygous or 

homozygote carrying EGFR-21 mutation was 

proportionally compatible (p:0.90). This indicates that the 

EGFR-21 L858R mutation is not associated with 

histopathological types of lung cancer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: General results of EGFR gene exon-21, L858R mutation genotype ratios and other risk factors for lung cancer 

 Control Lung Cancer 
p Value 

Genotype N % N % 

TT 92 48.3 80 45 0.605 

TG 98 51.66 98 55 

Gender  

Male 165 86.7 151 85 0.0001 

Female 25 13.3 27 15 

Smoking  

Smokers 130 68.33 156 87.5 0.04 

Non- Smokers 60 31.67 22 12.5 

 

 

Table 2: Distribution of lung cancer by age group in the experimental group 

Age Groups Lung  

Cancer 

Lung  

Cancer 

Distribution of population  

by age groups 

Lung Cancer in  

total population 

 

p Value 

 (N) (%) (N) (%)  

< 49 27 15 1.328.787 0.0013 

0.045 

49-59 71 40 186.367 0.0258 

59-69 53 30 110.367 0.0326 

>69 27 15 80.581 0.0223 

Total 178 100 1.705.774 0.082 

 

 
Figure 1: Detection of the L858R polymorphisms of EGFR exon 21 gene by RFLP method. M: DNA marker; 1-2: 

patients wild type DNA sample; 3-5 patients mutant type DNA sample 
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Discussion 

Lung cancer is the major widespread cancer type among 

both man and women in cancer types and the incidence is 

increasing all over the world (3,4,5).  

Lung cancer is the expression used to explain the increase 

of unusual cells inside layer the air passages in the lung 

tissue. These cells separate and increase more quickly 

according as normal cells and merge to appearance a group, 

or tumor. There are two major types of lung cancer: Non-

small cell lung cancer (NSCLC) and Small-cell lung cancer 

(SCLC).  NSCLC is the mainly widespread type of lung 

cancer, comprising of 80-85% of lung cancer cases. 

NSCLC might be additional separated inside numerous 

dissimilar subtypes so are identified by the kinds of cells 

and the position of the tumor. Each subtype needs to be 

treated differently. The major prevalent subtypes are 

adenocarcinoma, squamous cell carcinoma and large cell 

carcinoma (6,7,9,28).  

Adenocarcinoma both the major widespread type of lung 

cancer and the most common form of NSCLC, improve 

within the mucus producing cells in the coating of the 

airways. Squamous cell carcinomas develop in the 

squamous cells extending along the airways and are 

inclined to extend locally. It is frequently owing to smoking 

and has restricted dealing options.  Large cell carcinoma 

named after the large, circular cells that are observed as 

checked microscopically. It is occasionally recognized as 

‘undifferentiated carcinoma’ and has a high propensity to 

extend to other parts of the body (6,7,9,10). 

SCLC about 15% of all lung cancers is small cell lung 

cancer. In this group, cancer cells are small cells dominated 

by nuclei. SCLC is generally correlated with smoking and 

commonly spreads rapidly at early periods. Owing to its 

thrusting character there are merely two phase of SCLC: 

restricted and extensive disease and prognosis are 

frequently reduced. Cigarette smoking is the primary 

reason of most lung cancer contributing to nearly 90% of 

cases in high-income countries. Another reason contains 

extended contact through radon gas, asbestos or certain 

other chemicals. Previous non-malignant lung diseases as 

well enlarge the risk of lung cancer (6,7,29). 

Current treatments include surgery, radiotherapy and 

chemotherapy. Chemotherapy increases the survival rate of 

patients with lung cancer, but the median 5-year survival 

rate is still 15%. Smoking especially in NSCLC has a 

significant role in etiology and the 5-year survival rate of 

patients is less than 5%. Many aspects of the molecular 

biology of lung cancer have not been elucidated and studies 

have been increasing in this area over the past 20 years 

(6,11,28,30). 

Even if cytotoxic agents provide an improvement in value 

of life in lung cancer treatment, further therapeutic 

approaches are considered necessary to achieve disease-

related survival benefit. Factors considered to play a role in 

the etiology of lung cancer include: smoking habits, genetic 

factors, age, gender, race and geographical distribution, 

diet-related factors and air pollution. Various molecular 

alterations have been suggested to play an important role in 

the pathogenesis of lung cancer. These factors are 

considered to play a role in the etiology of lung cancer and 

are largely accepted: tobacco habit, genetic factors, age, 

gender, ethnic and geographical distribution, dietary 

dependent factors and air pollution (30,31,32,33).  

Lung Cancer constitutes a large rate of 80%, and EGFR 

mutations in etiology are an important diagnostic criterion 

(25,26,32,34). With these mutations, characterization of 

lung cancer types sheds light on the treatment protocol to 

be followed. Our main goal in this study is to investigate 

the association of EGFR 21 exon L858R mutation with 

lung cancer. The results we obtained will shed light on the 

treatment protocol. 

When the genotype ratios of L858R mutation of EGFR 

gene exon 21 were examined, it was determined that it was 

not a risk factor for lung cancer. In the control group, the 

wild genotype ratio was 48.33%, the mutant genotype ratio 

was 51.66%, the wild genotype ratio in lung cancer was 

45% and the mutant genotype ratio was 55%. 

Mitsudomi et al. found that the mutation rate in EGFR exon 

21 in lung cancers was 43% (12). In an 

immunohistochemical study conducted by David M. et al. 

on non-small cell lung cancer patients, the mutation rate for 

the same gene region was 57% (35). Sandra P. D'Angelo et 

al found that 218 patients with adenocarcinoma in 218 

patients (20%) and 285 patients (27%) with late phase 

EGFR mutations. Among early stage patients, EGFR 

detected a rate of exon 21 mutation of 47%, in the late 

phase was 39% for Exon 21 (36). Lee JS, et al. found the 

EGFR mutation rate as 50.5% in cases of surgically 

removed pulmonary adenocarcinoma (37). 

In another study Kawada et al. was detected EGFR 

mutation in 109 lung cancer patients 41% of 

adenocarcinoma cases and 8% of nonadenocarcinoma 

cases. In the same study, EGFR ratio was found to be 

45.5% in younger patients and 22.2% in older patients (38). 

Other risk factors for lung cancer were smoking, male 

gender, and older age were significant risk factors. In 

addition to the presence of lung cancer in the family 

history, if there is a history of smoking, the risk increases 

by a factor of 30 and increases by 15 times, if there is only 

a cigarette story without family history (39,40,41,42). 

EGFR is involved in the proliferation, apoptosis, 

angiogenesis and tumor invasion of cells. This mutation is 

particularly found in the region of EGFR, exon 19 and exon 

20. This mutation causes sequential signal generation and 

activation of the ACT. This mutation identified in EGFR 

has also led to significant recuperations in the therapy of 

lung cancer. Inhibitors of tyrosine kinase, like erlotinib and 

gefitinib, targeting the EGFR pathway have taken place 

since the first stage of therapy (43,44,45). 

Interestingly, this mutation in EGFR is more widespread in 

female patients with Asian, non-smokers and adeno-

cancers. While EGFR mutation analysis is significant in 

starting therapy by tyrosine kinase inhibitor in the choice of 

first line treatment, EGFR mutation analysis is not required 

in the second line treatment plan because successful results 

can be obtained with tyrosine kinase inhibitor in patients 
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with non-EGFR mutated lung cancer. Sequential mutations 

could play a role in the success of this group of patients 

with no EGFR mutation (46,47,48). 

Conclusion 

EGFR gene exon-21, L858R mutation genotype ratios were 

not found to be risk agents for lung cancer. Other risk 

factors for lung cancer have been demonstrated to be 

important risk factors for smoking, male gender, and age. 

In the experimental group, the risk of increasing advanced 

age lung cancer seems to have not increased in the expected 

period after 59-69 and 69 years of age. Considering the fact 

that the reason is due to the low proportion of the 

population aged 59-69 and 69 years - the number of people 

in these age groups in Mersin population and the number of 

lung cancer are evaluated, lung cancers ratios are high. 
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Introduction 

Carpal tunnel syndrome (CTS) represents the most 

common type of mononeuropathy and is caused by 

entrapment of the median nerve at the level of the carpal 

tunnel. Majority of the cases are idiopathic which occurs 

more frequently in females and between the ages of 40 and 

60 years; 50-60% of the cases are bilateral (1). Idiopathic 

CTS has been correlated with hypertrophy of the synovial 

membrane of the flexor tendons caused by degeneration of 

the connective tissue, accompanied by vascular sclerosis, 

edema and collagen fragmentation (2). Microtrauma within 

the canal, narrowing or deformation of the canal volume, or 

any pathological process resulting in an increase in the 

content of the canal leads to the development of a variety of 

symptoms and signs (3). Systemic causes may also 

facilitate localized nerve compression either through 

increasing the anatomical deformation at the trap site or 

through accumulation of pathological material that can 

reduce the volume of the canal. The typical symptoms 

include pain and paresthesia occurring mostly in the night 

time at the area innervated by the median nerve (4). Several 

previous studies have examined the association between 

CTS and fasting blood glucose, thyroid function tests, 

complete blood count, uric acid, or growth hormone levels 

(5).  

 

 

The pathophysiologic mechanisms involved in median 

nerve compression and traction; however, are thought to be 

complex and as yet are not fully understood. In contrast 

with studies suggesting very low level of inflammation (6), 

others reported that it may actually represent a chronic 

inflammatory condition (7). Therefore, inflammatory 

factors were thought to play a role in the etiopathogenesis 

of CTS.  

C-reactive protein (CRP) is a marker for active systemic 

inflammation and oxidative stress. Procalc  itonin (PCT) is a 

newer diagnostic parameter that is dissimilar to the existing 

inflammatory response markers and is secreted by the liver 

and thyroid glands. Under normal conditions almost all 

PCT is broken down, precluding entry into the blood 

circulation and PCT level is below 0.1 ng/mL in healthy 

adults (8,9). Since PCT secretion is closely linked with 

inflammatory mediator concentrations and as suggested 

before acute phase reactants are released not only during 

acute events, but also in chronic processes (10), we 

assumed that PCT may have a possible diagnostic and or 

follow-up role in CTS. 

 

 

Abstract 

Objective: The purpose of this study was to examine whether an increase occurs in serum C-reactive protein (CRP) and 

procalcitonin (PCT) levels in patients with carpal tunnel syndrome (CTS). 

Material and Methods: Thirty-six patients who have CTS due to electrophysiological tests and 40 healthy individuals 

were included the study. Boston Questionnaire (BQ) was used to assess the functional and clinical status of the patients. 

Also, CRP and PCT levels were investigated. Correlations between such parameters (electrophysiological findings, BQ 

results, and clinical findings) were evaluated.  

Results: CTS and control subjects had similar CRP levels, whereas there was significant elevation in PCT among CTS 

patients. Serum PCT activity did not correlate with subunits of BQ (p> 0.05). 

Conclusion: The results of this small study showed significant PCT increases in patients with CTS. Further studies in 

this regard may help to clarify the diagnostic and or follow-up value of PCT in patients with CTS. 

Keywords: Carpal tunnel syndrome, Procalcitonin, C-reactive protein. 
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Due to a potential increase in CRP and PCT resulting from 

inflammation in CTS, the association between these two 

parameters and CTS was examined. In this regard, to our 

knowledge our study represents the first of its kind that 

examines PCT levels in CTS patients that may serve as an 

indicator for the inflammation in CTS. Also, it was 

hypothesized that higher levels of CRP and PCT may be 

positively associated with the presence and progression of 

CTS among younger patients. 

Material and Methods 

The study was conducted in accordance with the Helsinki 

declaration of human rights, and the study protocol was 

approved by the Ethics Committee of our Faculty of 

Medicine.  All patients and controls provided written 

informed consent to participate in the study. A total of 36 

patients (72 hands; 36 right/36 left) between 20 and 60 

years of age who were referred to our electrophysiology 

unit with a pre-diagnosis of CTS and who were 

subsequently diagnosed as having CTS according to 

American Academy of Neurology criteria (11) were 

included in this study. Clinical findings, nerve conduction 

tests were recorded and compared with controls. 

Electrophysiological studies are considered the most 

reliable method for the diagnosis of CTS. Wrist ultrasound 

was performed to include patients with idiopathic CTS. 

Patients with radiculopathy, mononeuropathy or plexopathy 

affecting median nerve on the basis of neurological and 

electrophysiological examination and patients suffering 

from systemic diseases such as diabetes, hypothyroidism 

and connective tissue diseases or degenerative joint 

disorders were excluded from the study. Also infection 

signs were excluded from the study. Tinel's sign and 

Phalen's test were noted as positive or negative. Functional 

and clinical statuses of patients were evaluated by Boston 

Questionnaire (BQ) (12). The BQ is an assessment tool for 

symptom severity and functional status in CTS (12-14). 

This questionnaire consists of two parts, namely the 

Symptom Severity Scale (SSS) and the Functional Status 

Scale (FSS). In SSS, there are 11 questions; responses may 

be scored between one (mildest) point and five (most 

severe) points. The overall result is calculated as the mean 

of all 11 scores. FSS poses 8 questions assessing the 

difficulty in performing selected activities. The overall 

score for functional status is calculated as the mean of all 

eight (15). Thus, a higher SSS or FSS indicates worse 

symptoms or dysfunction. Also, serum levels of CRP and 

PCT were measured in the study population.  

A control group consisted of voluntary individuals who 

were referred to EMG laboratory and who had normal 

electromyography results. There were 40 healthy 

individuals (80 hands, 40 right/40 left) under 60 years of 

age in the control group who had no known risk factors for 

neuropathy and no neurological abnormality. Age and body 

mass index (BMI) of the healthy controls were also 

recorded in addition to CRP and PCT measurements and 

BQ assessments. 

 

 

Electrophysiological investigations 

A Medelec Synergy (Oxford Instruments Medical, Inc, UK) 

EMG device was used for all electrophysiological studies. 

Motor nerve conduction velocity (MNCV) of the median 

nerve from elbow to wrist and distal motor latency (DML) 

at a distance of 7 cm were measured with pad recording 

electrodes on the motor point of the abductor pollicis brevis 

muscle. Surface recording electrodes and stimulating ring 

electrodes were used to assess sensory conduction. Sensory 

nerve conduction velocity (SNCV) of the median nerve was 

measured from second finger to the wrist (M2). Fourth 

finger sensory median-ulnar peak latency difference (M4-

U4) was registered. The amplitude of sensory nerve action 

potentials (SNAP) was measured peak to peak and the 

amplitude of compound muscle action potentials (CMAP) 

was calculated from the origin of the potentials to the 

negative peak. Skin temperature of the arm was kept 

constant above 30°C with an infrared lamp (11). 

Surface bar recording and bipolar surface recording 

electrodes were used in the nerve conduction study (NCS). 

Standard methods were utilized for median and ulnar 

sensory NCS. F-wave latencies of the both upper 

extremities were measured to predict whether the lesion is 

at proximal or distal part of peripheral nerve. Minimum F-

response latency was obtained using 20 stimulations. 

Delayed responses were obtained with minimum F-

response latencies from the median nerve bilaterally. Filter 

settings were 5 Hz–10 kHz for motor studies and 20 Hz–2 

kHz for sensory studies. A sweep speed of 2 ms/division 

and sensitivity of 20 mV/division were used for the distal 

sensory nerves. The stimulus was 0.1 ms in pulse duration. 

The diagnosis of CTS was based the presence of at least 

one following: abnormal SNCV in the finger-wrist segment 

or prolonged DML. The severity of CTS was graded as 

follows: mild CTS (SNCV slowing [<50 m/s]); moderate 

CTS (SNCV slowing [<50 m/s] and delayed DML [>4.5 

ms]); and severe CTS (no SNAP) (16). 

Biochemical Assessments 

Blood samples were obtained from the antecubital veins of 

patients and control subjects during the study. The serum 

samples from the patients were stored at -40°C until CRP 

and PCT measurements were conducted. CRP levels were 

measured by rate nephelometry (IMAGE, Backman, USA) 

method. Serum PCT levels were measured using an 

automatic immunoturbidimetric assay (Hitachi High-

Technologies Corporation, Tokyo, Japan) with a Roche 

Cobas C501 automatic photometric analyzer (Roche 

Diagnostics Co, Ltd., Mannheim, Germany). (CRP 

reference level 0-5 mg/L and PCT reference level 0-0.046 

ng/mL) 

Statistical Analysis 

Statistical analysis was performed with SPSS software 

(IBM Corporation, SPSS Statistics Version 18). To 

evaluate the assumption of normality of the data, 

Kolmogorov–Smirnov test was used. The data were 

presented as frequency (percent), mean ± SD, median, and 

range. Independent Student’s t-test and one-way ANOVA 

were used to compare two and three samples with normal 
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distribution, respectively. For data without normal 

distribution, Mann-Whitney U-test was used. The Chi-

square test was used for the comparison of the nominal 

data. Correlation between the measurements was evaluated 

using Spearman’s correlation analysis. A p-value less than 

0.05 was considered statistically significant. 

Results 

The number of consecutive patients who were included in 

the study with bilateral idiopathic CTS was 36, (26 female, 

10 male, aged 44.5±10.5 years). Also there were 40 control 

subjects (30 females, 10 males aged 39.8±8.9 years) with 

no evident neurological and neurophysiological 

abnormalities. CTS patients and controls were comparable 

with respect to age, gender, and BMI (all p>0.05). The 

clinical and demographic characteristics of CTS and control 

subjects are shown in Table 1, while Table 2 summarizes 

electrophysiological findings in these two groups. 

Electrophysiologically, 38.9% of patients had mild, 40,3% 

had moderate, and 20.8% had severe CTS.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patients reported no difficulty in completing the BQ 

questionnaire and regarded BQ. CTS patients had 

significantly higher BQ scores than controls (Table 1).  

CTS and control subjects had similar CRP levels (p>0.05), 

and there was significant elevation in PCT among CTS 

patients (p:0.031). The severity of CTS did not show 

significant correlations with CRP, PCT, FSS and BMI (all 

p>0.05) except SSS (p:0.003).  

Also CTS levels were not significantly correlated with 

CRP, PCT, FSS and SSS with CTS (mild CTS - Middle 

CTS, Mild CTS - Severe CTS and Midlle CTS - Severe 

CTS) (all p>0.05) (Table 3).  

Also among the patients CRP and PCT did not correlate 

with SSS, FSS, bilateral median DML, DSL, and M4-U4 

(p>0.05 and p>0.05, respectively) (Table 4). FSS scores 

showed a significant correlation with SSS scores, indicating 

that patients who had severe symptoms had major 

functional limitations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. The clinical and demographical findings of subjects with CTS and controls 

 
Patient (n: 36) Control (n: 40) p 

Age (years) 44.5±10.5 42.5±9.8  0,401 

Sex (female/male) 26/10 30/10 0,787 

CRP (mg/L) 0.554±0.57 0.403±0.29 0,146 

PCT (ng/mL) 0.025±0.014 0.020±0.005 0.031* 

SSS 36±7.43 11±0.0 <0.001* 

FSS 22.94±6.42 8±0.0 <0.001* 

BMI (kg/m
2
) 31.81±5.69 29.75±5.69 0,119 

*p≤0.05; Independent Samples Test; CTS: Carpal tunnel syndrome; CRP: C- Reactive protein; PCT: Procalcitonin; SSS: Symptom severity 
scale; FSS: Functional status scale; BMI: Body mass index. 

Table 2. The electrophysiological results of subjects with CTS and controls 

 Patient (n: 36) Control (n: 40) p 

DML (ms) right 4.73±0,89 2.99±0.43 <0.001 

DML (ms) left 4.81±0.86 2.86±0.40 <0.001 

MNCV (m/s) right 54.86±4.53 59.49±4.38 <0.001 

MNCV (m/s) left 55.21±4.55 57.71±4.49 0,019 

CMAP (mV) right 8.11±2.89 10.36±3.7 0,002 

CMAP (mV) left 7.43±2.64 11.99±5.72 <0.001 

DSL (ms) right 3.74±0.63 2.45±0.31 <0.001 

DSL (ms) left 3.61±0.72 2.47±0.33 <0.001 

SNCV (m/s) right 36.13±6.09 55.64±5.86 <0.001 

SNCV (m/s) left 36.73±6.01 54.51±4.45 <0.001 

SNAP (µV) right 15.66±7.81 36.88±13.64 <0.001 

SNAP (µV) left 16.39±8.68 33.13±14.47 <0.001 

M4-U4 (ms) right 1.38±0.94 0.24±0.28 <0.001 

M4-U4 (ms) left 1.30±0.97 0.24±0.19 <0.001 

*p≤0.05; Independent Samples Test; CTS: Carpal tunnel syndrome; DML: Distal motor latency; MNCV: Motor nerve conduction 

velocity; CMAP: Compound muscle action potentials; DSL: Distal sensory latency; SNCV: Sensory conduction velocity; SNAP: The 

amplitude of sensory nerve action potentials; M4-U4 (ms): The antidromic sensory median-ulnar latency difference to digit IV 
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Discussion 

Carpal tunnel syndrome represents an important clinical 

condition and to our knowledge no previous studies 

examined the association of CTS with inflammatory 

markers CRP and PCT. Carpal tunnel syndrome is a multi-

factorial disease where increased intra-carpal canal pressure 

plays a key role in its development (17). Although factors 

associated with increased carpal tunnel pressure have not 

been completely elucidated, clinical experience suggests 

that compression and/or inflammation represent potential 

mechanisms associated with elevated pressure. As 

mentioned above acute phase reactants are released not 

only during acute events, but also in chronic processes (10). 

Recently it has been suggested that CTS could represent an 

inflammatory condition, although data supporting this is 

scarce (7). Although studies about this issue have 

emphasized that CTS is an inflammatory condition; the 

possible mechanism has not been addressed yet (7,10,18). 

In patients with CTS, the caliber of the median nerve has 

been found to be decreased at the site of the compression, 

and proximal to the trap-site, edema was found. It has been 

proposed that these alterations could be related to fibrosis 

resulting from axoplasma accumulation, edema, or chronic 

inflammatory changes (18).  

Reported uses of PCT include the early diagnosis of 

bacterial infection in patients with heart failure (19), 

reduction of antibiotic use through facilitating the diagnosis 

of bacterial lower respiratory tract infections (20), and 

diagnosis and follow-up of the clinical course of septic 

shock (21); also, it has been reported to be a better marker 

than CRP in the early diagnosis of septic complications in 

patients with multiple-trauma (22).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

More recently Liu et al. (2015) reported that serum levels 

of PCT and high sensitivity CRP are associated with long-

term mortality in acute ischemic stroke (23). This finding 

may support the notion that PCT contributes to the 

inflammatory process. Although the physiological role of 

PCT remains obscure long after its consideration as an 

inflammatory marker, it has proven a useful tool in clinical 

practice. Despite intensive research, a number of 

uncertainties still exist concerning the metabolism of this 

“inflammatory” PCT and its physiological role. In a recent 

study, PCT has been proposed to act as a non-steroidal 

analgesic in inflammation (24). CRP has anti-inflammatory 

and pro-inflammatory effects (25), similar to the effect of 

PCT. PCT synthesis occurs via the cytokines such as tumor 

necrosis factor alpha (TNF-α), interleukin-6 (IL-6) and 

interleukin-1 (IL-1) produced by immune cells in response 

to bacterial infections or endotoxins released after bacterial 

degradation during infection (26-28). Also increased 

interferon gamma production during viral infections 

suppresses PCT production (28). In a study by Ozgenel et 

al. (2010) an increased co-occurrence of CTS with 

intensive physical stress on hands, hypertension, diabetes 

mellitus, obesity, and trigger finger, although they failed to 

investigate an association with bacterial infections (29). On 

the other hand, Oh et al. (2013) showed through two-

dimensional electrophoresis patterns of serum obtained 

from six CTS patients and six normal controls that 10 

proteins were significantly altered in the serum of CTS 

patients, among which four were upregulated and six were 

downregulated (30).  

 

Table 3. Relationship between CRP, PCT concentrations, SSS and FSS in subjects with CTS group. 

 
Mild CTS (n:28) Middle CTS (n:29) Severe CTS (n:15) p 

CRP 0.46±0.55 0.57±0.64 0.68±0.45 0,459 

PCT 0.03±0.02 0.02±0.01 0.02±0.00 0,264 

SSS 35.00±7.37 34.07±6.52 41.60±6.51   0.003* 

FSS 22.29±7.37 22.38±4.54 25.27±7.27 0,288 

*p≤0.05; Oneway Anova; CTS: Carpal tunnel syndrome; CRP: C- Reactive protein; PCT: Procalcitonin; SSS: Symptom severity scale; 

FSS: Functional status scale. 
 

Table 4. Correlations between CRP and PCT concentrations with SSS, FSS, right/left DML, DSL, M4-U4 in 

subjects with CTS 

 
SSS FSS DML DSL M4-U4 

CRP 
     

        r: +0.139 +0.089 0,046 0,119 0,07 

        p: 0,245 0,455 0,704 0,32 0,557 

PCT 
     

        r: -0,149 -0,121 -0,141 -0,183 -0,061 

        p: 0,31 0,311 0,237 0,125 0,175 
r: Pearson correlations coefficient; CTS: Carpal tunnel syndrome; CRP: C- Reactive protein; PCT: Procalcitonin; SSS: Symptom severity 

scale; FSS: Functional status scale; DML (ms): Distal motor latency; DSL (ms): Distal sensory latency; M4-U4 (ms): The antidromic 
sensory median-ulnar latency difference to digit IV 
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The authors concluded that the information obtained from 

their proteomic analysis will be very useful in 

understanding the pathophysiology of CTS and in finding 

suitable proteins that can serve as new diagnostic 

biomarkers of CTS. Similar to study of Oh, Takasu et al. 

(1994) in their study with CTS patients undergoing chronic 

hemodialysis, a significant increase in IL-1, TNF-α and 

beta levels was found in CTS patients than in controls (31). 

Also IL-6 levels were significantly increased as compared 

to controls. Curatola et al. (1990) demonstrated that some 

inflammatory markers (alfa1-antitrypsin, alfa2-

macroglobulin, CRP) are higher in 9 hemodialysis patients 

with CTS than 9 hemodialysis patients without CTS (32). 

Freeland et al. (2002) examined the tenosynovial 

homogenates removed after CTS surgery and did not find a 

significantly higher IL-1; on the other hand, IL-6 was 

significantly higher than in controls (33). In our study there 

was significant elevation in PCT among CTS patients. 

Significant increase in PCT levels in CTS patients as 

compared to controls in our study is probably associated 

with the increase in IL-1 and TNF-α, which causes PCT 

production. The significant increase in PCT may be 

explained by increased IL-6, which induces PCT 

production (7,10,30). This finding supports the hypothesis 

that PCT plays important role on chronic inflammation in 

CTS. In a retrospective study by Tutoglu et al. (2014) 

involving geriatric CTS patients over 65 years of age, 

although CTS patients had significantly higher CRP 

(p=0.023), the CRP values in the overall population of 

patient and control subjects were below the normal range 

(0-0.5 mg/dl). Higher CRP levels in geriatric CTS patients 

might have been due to several factors including diabetes, 

hypertension, or obesity that could increase CRP and that 

were not considered in that study (34). In our study CRP 

values showed not significant increases in patients with 

CTS when compared with controls.  

Furthermore, the severity of CTS did not show significant 

correlations with CRP, PCT, FSS and BMI except SSS. 

Additionally, CTS levels were not significantly correlated 

with CRP, PCT, FSS and SSS with CTS (mild CTS - 

Middle CTS, Mild CTS - Severe CTS and Midlle CTS - 

Severe CTS) (all p>0.05). Also among the patients CRP 

and PCT did not correlate with SSS, FSS, bilateral median 

DML, DSL, and M4-U4. FSS scores showed a significant 

correlation with SSS scores. In the light of these data, we 

believe that PCT measurements in CTS patients may 

provide significant diagnostic yield. Particularly points out 

to the fact that PCT may be a valuable bio-marker in CTS 

diagnosis. 

Several limitations of the present study should be 

mentioned. The number of patients in the study group was 

relatively small. However, this was a preliminary study on 

inflammation in CTS utilizing serum PCT levels as a 

potential marker. A cross-sectional design may also not be 

the best way to clarify the relationship of PCT with the 

occurrence and severity of CTS, potentially leading to false 

positive as well as negative results. More comprehensive 

further clinical studies are warranted to clarify the 

pathophysiological role of increased serum PCT levels in 

CTS. 

Conclusion  

This small study revealed that increased PCT levels may be 

important for evaluating CTS patients. We think that PCT 

levels may be useful for diagnosis and or follow-up of these 

patients. Further studies in this regard may help to clarify 

the diagnostic and or follow-up value of PCT in patients 

with CTS. 
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Introduction 

Parvoviruses can cause disease in many animal species and 

humans. Canine parvoviruses (CPV) are non-enveloped, 

single-stranded DNA viruses that are known to cause 

morbidity and mortality in young dogs (1). CPV endotoxin 

and tumor necrosis factor (TNF) are present in measurable 

quantities in the blood of infected puppies and in addition 

significant association between increased TNF activity and 

mortality. Endotoxin and proinflammatory cytokines are 

potent mediators of the systemic inflammatory response 

(1). 

The complete blood count (CBC) is one of the most 

common laboratory tests performed in both human and 

veterinary medicine. By this test different kind of cells can 

be evaluated easily. Platelets are the cells with the highest 

cell population after erythrocytes and their role is to protect 

against bleeding (2-3). Thrombocytopenia is one of the 

complications of viral infections and has a very important 

role in the pathogenesis of endotoxemia (3-5).  

 

 

 

 

 

 

With the help of developing blood cell analyzers in recent 

years, it is possible to obtain more information about 

platelets through the measurement of platelet indices (5-6).  

Mean platelet volume (MPV) is the average platelet size. 

Platelet distribution width (PDW) is the variability in the 

size of the platelet and plateletcrit (PCT) is the percentage 

of the blood volume that consists of platelets (7-8).  

Platelet indices have prognostic significance in septic 

animals and humans such as increased MPV and PDW 

together with decreased PCT associated with increased 

morbidity and mortality (8). However, to the authors’ 

knowledge, there is no report about the predictive value or 

usefulness of platelet and its indices in CPV.  

The aim of this study was to elucidate the usefulness of 

platelet count and platelet indices (MPV, PDW, and PCT) 

in canine parvovirus. We also aimed to examine the 

association between PLT, MPV, PDV, PCT, RBC and 

WBC. 

 

 

 

 

 

Abstract 

Objective:  Canine parvoviruses (CPV) are DNA viruses with symptoms that can cause death in young dogs. The aim of 

this study was to characterize platelet count and platelet indices at the time of diagnosis of CPV and to assess the 

correlation between PLT, RBC, and WBC with platelet indices.  

Materials and Methods: The current study included 26 dogs with Parvo and 11 healthy dogs.  

Results: When the haemogram values were compared statistically, no difference was observed. Positive correlation was 

found between  Mean platelet volume (MPV) and Platelet distribution width (PDW).  

Conclusions: Platelet and platelet indices may not be important in the diagnosis and prognosis of CPV. Further studies 

on this issue are of importance in terms of understanding the PLT indices in viral disease in animals. 

Keywords: Canine Parvovirus, platelet, mean platelet volume, platelet distribution width, plateletcrit 
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Materials and Methods 

The electronic medical record database was searched for 

cases of CPV. 26 dogs with Parvo and 11 healthy dogs 

were enrolled into the study, retrospectively. Dog breeds 

with congenital macrothrombocytopenia (eg, Cavalier King 

Charles, Cairn Terriers, and Norfolk Terriers) and 

Greyhounds due to their physiologically decreased PLT 

were excluded from the study. Dogs receiving any 

treatment before the CBC were excluded. All animals data 

including age, sex, breed were recorded. The dogs were 

healthy based on normal physical examinations and blood 

tests. Dogs with a history of vomitting and haemorrhagic 

diarrhea and positive snap Parvo antigen test (Antigen 

Rapid CPV Kit, Animal genetics, Inc., Korea) from faecal 

samples were diagnosed CPV.   

Venous blood samples were withdrawn from the jugular, 

cephalic or lateral saphenous vein into K3EDTA-coated 

polypropylene tubes. Samples were analyzed after the 

blood collection using the automatic haematology analyser 

(Mindray BC-2800 Vet (Shenzen, China) hematology 

analyzer). Total red blood cells (RBC), white blood cells 

(WBC), hematocrit (PCV), hemoglobin (Hb), mean cell 

volume (MCV), mean cell hemoglobin (MCH), mean cell 

hemoglobin concentration (MCHC),  platelet (PLT), mean 

platelet volume (MPV),  platelet distribution width (PDW), 

and plateletcrit (PCT) were analyzed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Snap CPV antigen test was performed following the 

manufacturer’s instruction. All blood tests were performed 

before the treatment in each animal.  

Statistical analysis  

Analysis between groups were evaluated by an independent 

samples t-test. Data were expressed as mean standard 

deviation. Relationship between parameters were 

determined by Pearson corelation test (SPSS 10.0 

Statistical Program, SPSS Inc. Chicago, IL, USA). 

Results 

There was a variety of breeds presented in the study. 14 of 

them were mix-breeds, 6 were Kangal, 2 were West 

Highland Terrier, 2 were German Sephard, 1 were 

Rottweiler and 1 was Husky in dogs with CPV. In the 

healthy dogs; 4 of them are mix-breeds, 4 are West 

Highland Terriers, 2 are Golden Retrievers, 1 is Kangal. 18 

of the dogs with CPV and 7 of the healthy dogs were male. 

The median age was 10-mounths (3 mounths-3 years) in 

dogs with CPV, and 6 years-old (7 mounths-13 yeats-old).  

No statistical significance was found between the groups 

for mean Platelet (PLT) count, MPV, PDW, and PCT 

(Table 1). Only PDW correlated positively with MPV 

(P<0,001) (Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Complete blood count (CBC) and Platelets, Trombosit (PLT) indices in dogs with Canine 

parvoviruses and healthy dogs.  

 Dogs with Parvo 

Mean±SD 

Healthy Dogs 

Mean±SD 

Normal Values 

Mean±SD 

RBC (10
6
/mm

3
) 5,9±0,2 6,1±0,4 5,65-8,87 

HCT (%) 35,3±1,6 37,9±2,6 37,3-61,7 

HGB (g/dl) 12,3±0,6 13,5±1 13,1-20,5 

MCV (µm
3
) 59,8±0,7 62,4±1,3 61,6-73,5 

MCH (pg) 20,8±0,2 22,1±0,4 21,2-25,9 

MCHC (g/dl) 34,3±0,7 35,5±0,6 32-37,9 

WBC (10
9
/l) 9,4±1 12,2±1 5,05-16,76 

PLT (10
9
/l) 461,1±34,2 358,3±40,2 148-484 

MPV (10
15

/l) 9,8±0,2 10,5±0,3 8,7-13,2 

PDW (10
15

/l) 12,6±0,4 12,5±0,7 9,1-19,4 

PCT (µg/l) 0,4±0,02 0,4±0,03 0,14-0,46 

 

Table 2. Correlation of blood parameters (RBC, WBC, MPV, PDW) and mean platelet volume 

(MPV),  platelet distribution width (PDW), and plateletcrit (PCT) 

 RBC WBC MPV PDW 

MPV -0,012 0,249 - - 

PDW -0,153 0,101 0,676*** - 

PCT -0,022 -0,049 -0,284 -0,091 
*** P<0,001 
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Discussion  

The effects of viruses on platelets are multifactorial and 

vary between different kinds of virus infections (2-3). 

Platelets can interfere with inflammatory responses via 

their receptors and intracellular glycoproteins (3). Direct 

action of viruses and/or immunologic components on 

platelets can cause decreased PLT production and then 

thrombocytopenia (1). Viruses can bind to specific platelet 

binding sites and induce platelet aggregation and release 

(4). However unlike the other studies with different kind of 

viruses, the PLT count and PLT indices were within normal 

values in all animals with CPV in our study. This data 

shows that PLT and PLT indices may not have an 

important role in CPV.  

PLT indices were the markers of platelet activation in 

humans and animals. It is controversial whether there is a 

statistical significance between PLT and PLT indices 

espicially with MPV in dogs. MPV is an important marker 

of thrombopoiesis and platelet function (7).  But PDW is a 

more reliable marker in the determination of macroplatelet 

increase compared to MPV (9). In a study of Yılmaz et al. 

(5) with dogs, it was concluded that PLT correlated 

positively with PCT, however negatively with MPV and 

PDW. Similar to this study, Bomer et al. found an inverse 

relationship between PLT and PDW in an article in 2008. 

Similar to Evans and Smith's work (6), we did not find any 

significant relationship between PLT and other parameters 

in our study. However, there was a positive correlation 

between PDW and MPV which is similar to the work done 

by Bommer et al. (9). This may be due to the increased 

platelet heterogeneity via increased amount of large PLT.  

Anemia is a common hematological finding of the later 

phases of severe disease (1). Only seven of the patients had 

anemia in our study. Although it was not statistically 

significant, hematocrit counts were below the normal limits 

in our study. Reduced hematocrit is more likely to be the 

result of a combination of intestinal hemorrhage and 

rehydration therapy (1). All blood samples in our study 

were taken before the treatment, therefore, this decrease 

was thought to be caused by intestinal bleeding. 

The retrospective nature of this study does not allow 

confirmation with peripheral blood smears. This is 

important to split the reasons of trombocytopenia like 

platelet aggregates or clumps. In our study, it was decided 

that it was insignificant to make this confirmation because 

none of the patients had thrombocytopenia. 

 

 

 

 

 

 

 

Conclusion  

PLT and PLT indices are used to diagnose many diseases 

and to determine prognosis in human medicine. However 

there is still limited information in the veterinary literature 

about their clinical utility. Further studies are warrented to 

fully understand the role of PLT in viral infections. In 

addition this studies will close the gap on this issue and 

help us to predict the prognosis. 
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