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Introduction
     Advances in cancer treatments in young men patients have caused considerable improvements in life expectancy, which currently approaches 80% in 5-year survival rate. As a result, fertility preservation and parenting have become a significant issue in this group of patients (1).
     Hodgkin disease and testicular cancer are the most common malignancies affecting young men and have direct effects on germinal epithelium (2). In addition to the pretreatment effects of cancer, it's gonadotoxic treatments may affect fertility and the opportunity to father children in young men. The  important issues are related to the negative influence of cancer therapy including chemotherapy, radiotherapy, and surgery on spermatogenesis causing permanent or transient infertility (3). Therefore, counseling fertility preservation should be discussed with a specialist before commencing gonadotoxic treatment. The counseling should cover the potential risk of the proposed cancer treatment regimen, options for fertility preservation, and whether the techniques are established or experimental (4).
    Some studies have shown that patient of testicular and non-testicular cancers may initially present with oligospermia or azoospermia(1). The presence of oligozoospermia prior therapy is- 28% in patients with testicular cancer ,  25%  with  Hodgkin’s  lymphoma,  57%  with leukaemia, and 33% with gastrointestinal malignancies(5).  
    Cancer itself might have negative impact on spermatogenesis locally or systemically via hypothalamic-pituitary- gonadal axis (6). Moreover, cancer could disturb blood-testis barrier, immune regulation, production of anti-sperm antibodies (7) and cause an insufficiency in minerals and vitamins which may affect spermatogenesis and male reproductive ability (8). In addition, cancer is associated with emotional distress and changes among different hormones like-endogenous opioids, corticotropin-releasing factor (CRF) and catecholamines. Such hormones could perhaps influence sperm function and reproduction (9).
       Studies suggest that type of cancer may impact semen parameters before initiation therapy (1). Most of them, reported that semen concentration is lower in patients with testicular tumors and Hodgkin lymphoma than healthy men population while in patients with other type of cancer the data still controversial and unclear (10).
     To date, sperm cryopreservation is an established option and considered to be the gold standard technique for maintaining fertility in adult men survivors of cancer (6).  It is rapid, non-invasive, in-expensive, effective and broadly available for adolescent and adult males but it is not appropriate for prepubertal boys (11). However, it impairs semen concentration and motility  by 31%, morphology by 37% and mitochondrial activity by 36%(12). In Some cases, assisted reproductive techniques (ART) are needed. ART has increased the chances of cancer patients to father their biological child using cryopreserved sperm (12). The success rate of ART-procedures with banked semen from former cancer patients ranges from 33% to 56% (12). Despite, the success of cryopreservation only few cancer survivors use their cryopreserved semen samples 3-10% (1). 
    Till today, the majority of studies have focused on testicular cancer and Hodgkin disease and do not examine the effect of different types of cancers on male fertility. Therefore, we aim to investigate the correlation between several types of cancer and semen parameters before treatment and to evaluate which cancer patients have the highest risk of diminished spermatogenesis prior to therapy. We hypothesize that male sperm parameters and infertility rates vary with cancer type.  
 

STUDY PROTOCOL:
HYPOTHESIS-  
We hypothesize that male sperm parameters and infertility rates  vary with cancer type among patients with cancer .

Primary aim:
In this study, we aim to investigate an association between cancer type and male sperm parameters, as well as the ability of the sperm parameters to recuperate following the patients recovery from cancer.

Specific aims:
1. To compare between selected cancer types and  semen parameters.
2. To compare between selected cancer types and  fertility rates either spontaneous or using ART.
3. To estimate  the sperm recovery time needed in relation to the different types of cancer.
Materials and methods:
Study design :
This study is designed as a cross-sectional study. We investigate cancer type and semen parameters at the same point of time. However, since the exposure to cancer type precedes the sperm sampling, we will use Relative Risk (RR) normally used in prospective studies as the point estimate of the association between exposure (cancer type) and outcomes (semen parameters). 
Study population
Our study will include all male patients diagnosed with cancer, that were referred to the Sperm Bank , Andrology clinic, Fertility and IVF unit and Laboratory for fertility preservation at Soroka University Medical center (SUMC)  between the years 1995-2020  .
These data will be derived from databases at SUMC that will be crosschecked and merged. The following data bases will be used: The computed sperm and embryologic databases of the fertility and IVF unit, the computed perinatal database of the obstetrics and gynecology division, the laboratory database and the computed hospital database, which consist of demographic data and medical diagnoses. 

Inclusion criteria 
Patients, who were diagnosed with cancer and underwent fertility preservation at the age of  14-65.
Exclusion criteria
Patients treated for azoospermia or cryptozoospermia prior to the cancer event .
Age less than 14 years. 
Sample size: 
Over the period of the study we allocated 353 subjects who meet the inclusion and exclusion parameters. the power calculation was performed for the sperm concentration considered to be the most important parameter. While we expect that the sample will include 4 main types of cancer, the power calculation needs to ensure sufficient sample size for a comparison between two groups of cancer patients, including approximately 88 patients in each group. Values of sperm concentration are within the range of 15-259 million per ml (13). Using the properties of normal distribution, the standard deviation is expected to be equal 40 million per ml. A comparison between two groups with significance level of 5% in a two-sided test and assuming the difference of 30 between the two groups, will. Yield the power of 99.8%. This power is sufficient for using a non-parametric (in case the sperm concentration do not meet normality assumptions) known to decrease a test efficiency times 0.955. Likewise, the sample available for the study will be sufficient for employing a multivariable analysis needed for adjustment to potential confounders.
Data collection
Our study will include all male patients diagnosed with cancer, that were referred to the Sperm Bank , Andrology clinic, Fertility and IVF unit and Laboratory for fertility preservation at Soroka University Medical center  (SUMC) between the years 1995-2020  .
These data will be derived from databases at SUMC that will be crosschecked and merged. The following data bases will be used: The computed sperm and embryologic databases of the fertility and IVF unit, the computed perinatal database of the obstetrics and gynecology division, the laboratory database and the computed hospital database, which consist of demographic data and medical diagnoses
[bookmark: _Hlk55734880]Dependent variable 
The primary objective of this study is to investigate the effect cancer type on semen parameter concerning the following parameters:
1. Sperm concentration- continuous variable
2. Ejaculate volume- continuous variable
3. Motility - continuous variable
4. Morphology- continuous variable, we consider converting it to dichotomous variable. as well, Values under 4% we will considered them as abnormal. 






Independent variables
The retrospective analysis will include:
1. Medical history (Anamnesis)-
Age (Age at cancer diagnosis, age at cryopreservation) ,education (0-12 years, 12-16 years, more than 16 years), cigarette smoking, BMI, chronic illness, medication, history of DM, infertility status (yes\no)
2. [bookmark: _Hlk71124536]Cancer types ( we will divide cancer types into 4 major groups-gastrointestinal, CNS, haematological, musculoskeletal)
3. Interval between diagnosis and IVF treatment (sperm sampling)
4. Fertility treatments if any and outcome before month/year and after cancer:
treatment month/year: ovulation induction with /without intra uterine insemination
, in vitro fertilization.
STATISTICAL ANALYSIS
General approach-
 Descriptive statistics will be provided using summary tables. Data on continuous variables will be expressed as mean ± standard deviation (SD) for normally distributed variables or as median and interquartile range (IQR) for non-normally distributed variables. As for categorical variables will be described with numbers and percentages.
Continuous variables will be compared with the use of t-test for normally distributed variables and by Mann-Whitney U test for variables that follow non- normal distribution. Categorical variables will be compared using chi-square test for contingency tables or Fisher Exact test, as appropriate. 
Statistical analysis will be performed with SPSS statistical software version 23rd edition (SPSS inc., Chicago,IL).

Analysis of the study objectives
Univariate analysis-
[bookmark: _Hlk55686942]We will compare every dependent variable with each independent variable. The dependent variables will include all treatment outcomes, including: Ejaculate volume, Sperm concentration, motility and morphology.


Multivariate analysis-
Multivariate linear regression or poisson regression analysis will be used to identify independent associations between sperm parameters and cancer type as described above) while adjusting for confounding variables when relevant (based on univariable comparisons).
Variable selection in multivariable modelling will be based on clinical and statistical significance at the univariable analysis.
Regression coefficient (based on linear regression) and Relative Risk (RR)  (based on poisson/ negative binominal regression) and 95% confidence interval (95% CI) will be computed. A p- value < 0.05 will be considered significant.

ANTICIPATED DURATION OF STUDY
The anticipated duration of the study is approximately 12 months.
PROJECT RELEVANCE
Our study will provide information concerning  the association of cancer with  male fertility. Additionally, we may be able  to evaluate the possible associations between the type of cancer and on sperm parameters and male fecundity. As well, we might discover the sperm recovery for  different types of cancer treatments.


Risks and Possible Toxicity
None 
Ethical consideration: The study has been approved by the Soroka IRB committee no-046920
Timetable
1. Review current literature, research planning and proposal writing: march-may 2021
2. Collecting, and organizing the data: August-October 2021
3. Analysis of the results assisted by the tutors: November- December 2021
4. Writing the article: January-March 2022
Student's role
1. Review of current literature, research planning and proposal writing
2. [bookmark: _gjdgxs]Collecting, and organizing the data
3. Analysis of the results assisted by the tutors
4. Writing the article
Research Limitations:
1. The study population is  represented by the cancer  male patients who live in the South of Israel, that might be demographically and ethnically different from the rest of the country. Therefore, the results may not be fully generalizable on the entire population of patients in Israel. This may cause a bias that we will be aware for  it while analyzing the results, because we can't really fix it by adjustment or anything else.
2. This is a retrospective study relying on data collected for administrative rather than research purposes. This might result in an incomplete information on factors deemed important for the study, and furthermore, a possible misclassification of exposures and outcomes. On the event of missing information that is crucial for the analysis, we will complete the information manually based on the hard copy of medical charts.
3. The study conclusions might be subjected to residual confounding, frequent in an observational study of this kind. These limitations will be clearly spelled out in the manuscript summarizing the study conclusions.
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לכבוד ד"ר צבי פרי יו"ר הוועדה, תודה רבה על ההערות לעבודה שתרמו לשיפור ההצעה. להלן התגובות להערות שלכם:

1. המבוא ארוך מדי ואינו ממוקד, כך שאינו מוביל למטרות והשעות המחקר, ישנה ספרות חדשה בתחום שאפשר וכדאי להיעזר בה. 
המבוא עודכן ובוצע מיקוד בהתאם לדרישה שלכם. כמו כן בוצע עדכון של הספרות העדכנית עם הוספת רפרנסים חדשים, רוב הרפרנסים משנת 
2016-2021. 

2. לא ברור סוג המחקר – האם זה מקרה בקרה או סוג אחר. 
סוג מחקר רשום ונמצא בשיטות מחקר לאחר סיכום עם ד"ר לנה נובק כ  cross-sectional study .  

3. מהלך מחקר ופרוטוקול חסרים – נא להסביר ולפרט.
מהלך המחקר והפרוטוקול הכולל השערות , מטרות ראשיות ומשניות, אוכלייסת מחקר,  מדדים להכללה ואי הכללה וחישוב גודל מדגם.. הכל נמצא בהצעה עצמה מתחת לMATERIAL AND METHODS

4. א להגדיר כיצד תבדקו שיעורי אי פריון
א. אי פריון גבר נבדק ע"י בדיקת זרע לפני ואחרי טיפול כימותרפי על מנת לראות אם יש פגיעה בפריון. 
ב. נבדוק אחרי טיפול כימותרפי אחוזי הריונות במידה וניתן 

5. חסר תופס איסוף ניתונים. 
צרפנו טופס של איסוף ניתונים 

6.הדיון במגבלות המחקר דל, ואינו מציע פתרונות
תוקן 

7. חסר אישור ועדת הלסינקי הלסינקי
אישור הלינסקי מצורף בהצעה הראשונה ומצורף שוב למערכת.
