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Introduction

Cancer can affect fertility by multiple ways, either 
directly by involving re¬productive organs, or  indirectly 
by suppressing reproductive function and by delaying 
reproduction because of its treatment (Carter et al., 2005; 
Dellapasqua et al., 2005).  Due to advances in medical 
technologies over the past few decades, pediatric and adult 
cancer survival rates have improved remarkably, focusing 
on improving quality of life  of survivors. One of side 
effect of its treatment that adversely affects the quality 
of life is the potential of having infertility or sterility 
(Reebals et al.,2006) . Some cancers and their treatment 
may compromise fertility in patients of either gender 
(Sonmezer et al.,2006).  Although fertility challenges in 
men with cancer are far less complex than women, the 
specific risk of infertility varies by  site and stage of cancer, 

its treatment type, and respective age of the patient 
(Lee et al.,2006). 

The vast majority of chemotherapeutic agents are 
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gonadotoxic. Similarly, detrimental effects of radiotherapy 
depend on dose and area of irradiation field.  Radiation 

therapy to the pelvis can have a direct negative impact on 
ovarian and uterine function  by altering vascular supply 
and by reducing its growth if treatment is received during 
childhood (Meirow et al., 2001) . On the contrary in males, 
testicular cancer and systemic therapy for Hodgkin’s 
lymphoma has known to cause damage to sperm DNA 
for up to 2 years after completion of  treatment. (Lee et 
al.,2006).

Cancer survivors have reported interest in having 
children and believe that their cancer diagnosis will make  
them better parents (Schoveret al.,1999). Infertility after 
cancer treatment can cause emotional stress and grief 
among survivors (Lee et al.,2006). The 2006 American 
Society of Clinical Oncology (ASCO) Recommendations 
on Fertility Preservation in Cancer Patients advises that 
all oncologists seeing patients of childbearing age should 
address potential treatment-associated infertility with 
patients, or parents of pediatric patients. The guidelines 
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also suggest oncologists should be able to answer 
basic questions about FP options, and refer patients to 
reproductive specialists and psychosocial providers as 
needed. 

Lee et al., (2006) reports that physicians don’t know 
how important FP is to patients unless they ask them, 
since  many patients do not bring up the topic. Despite of 
these guidelines, the distress that infertility can cause in  
patients, recent studies showed  the rate of FP discussions 
by health care providers, including oncologists, with 
patients, is quite infrequent and  unfortunately not 
occurring on a regular basis as expected (Goodwin et 
al.,2007, Vadaparampil et al., 2008 and Clayton et al., 
2008). 

In this study we sought to determine knowledge and 
perception among young cancer patients  on the topic of 
cancer and its treatment related infertility.

Materials and Methods

This cross sectional study was conducted from January 
2013 to August 2013. It was Conducted on young cancer 
patients falling in the age group between 18 to 50 years 
visiting the outpatient clinics and  admitted as inpatient in 
the Department of Clinical Oncology, Jinnah Postgraduate 
Medical Center, largest government based tertiary care 
center, in Karachi, Pakistan. Department of clinical 
oncology is one of the Busiest of these departments 
involved in catering cancer patients with diverse social 
background coming from different strata of community 
all over the country, and also from Afghanistan and Iran. 
An ERC (Ethics Review Committee) approval was taken. 
After informed consent, the responses were assessed on a 
printed questionnaire. All cancer patients were requested 
to fill the questionnaire which was in English and urdu 
language for the patient’s convenience.

All respondents had an understanding of these 
languages for answering the questionnaire. The 
respondents belonged to different races and diverse 
familial backgrounds. People who refused to consent for 
participating in the study were excluded. 

Statistical analysis Data pertaining to 368 patients were 
analyzed. Statistical Package for Social Sciences (SPSS) 
version 17 was used to perform data analysis which 
was reported percentages for categorical data. Age was 
collected as continuous but later categorized as between 
15 to 30 years and 30 to 50 years.

Comparisons between gender and age groups 
were performed using Student t test and Pearson 
Chi- square according to the variables type and distribution. 
Significance level was established as a two tailed p- Value 
less than 0.05.

Results

The survey included 368 cancer patient, 194 (53%) of 
the respondents were male while 174(47%) were females. 
There was not much of difference in the education level 
between the two gender groups. More than half of patients 
were illiterate (54%) followed by (21%) who completed  
secondary school and (16%) completed primary school 

respectively. The distribution of patients according to 
age groups were 57% between 31 to 50 years and 43% 
between 15 to 30 years.

Among all respondents 226 (61%) patients were 
married while remaining 142 (39%) were unmarried.  
Frequency of respondents based on tumor biology 
were breast cancer (25%), head and neck cancer (24%),  
gastrointestinal cancer (13%), lymphoma (12%) and acute 
leukemia (11%) respectively. Overall 90% of respondents 
of either gender were not aware whether cancer or 
cancer treatment can cause infertility. Furthermore, 
98% of males and 91% females wanted their primary 
oncologist to discuss fertility problems prior to initiation 
of treatment which was statistically significant (P=0.005). 
On further questioning it was observed that 92% males 
and 78% females wanted to consider fertility preservation 
techniques prior to initiation of cancer treatment which 
was also statistically significant (P<0.0001). Among 226 
married individuals 89% males and 79% females were 
not aware whether infertility issue will effect on their 
relationship with their spouses. This association was near 
significance statistically (P=0.06). Age groups between 
15-30 years, 93% patients were not aware whether cancer  
or cancer treatment causes infertility. And similarly 
88% between age groups 31-50 years, which was near 

Characteristics No. of Patients (368) Percentages
Gender
     Male/Female 194/174 52.7/47.3 
Age Groups
     15-20 years 76 20.70%
     21-30 years 82 22.30%
     31-40 years 139 37.80%
     41-50 years 71 19.30%
Marital Status
     Married 226 61.40%
     Unmarried 142 38.60%
Type of Cancer
     Breast 93 25.30%
     Head and Neck 89 24.20%
     Gastrointestinal 47 12.80%
     Lymphoma 44 12%
     Acute leukemia 42 11.40%
     Sarcoma 21 5.70%
     Genitourinary 12 3.30%
     Others 17 4.60%
     Bone 3 0.80%
Education
     Illiterate 198 53.80%
     Primary school 60 16.30%
     Secondary school 76 20.70%
     Intermediate 23 6.30%
     Graduate 10 2.70%
      Professional 1 0.30%

Table 1. Baseline Demographics and Clinical Characteristics
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for sure. Similar to cause of confirmed infertility, potential 
for infertility can be a source of distress among patients 
(Knobf  et al 2006 and Penrose et al 2012). As not all 
cancers or chemotherapeutic treatments affect fertility. 
Among males, fertility preservation should be offered in 
cases where high risk of azoospermia or DNA damage 
is suspected. Recent studies have concluded that the 
integrity of sperm DNA is compromised before  initiation 
of treatment in patients with Hodgkin’s lymphoma or 
testicular cancer (O’Flaherty et al., 2008 and Tempest et 
al., 2008). Testicular cancer itself is particularly injurious 
to fertility, since the growth  factors produced by this 
malignancy can be deleterious to spermatogenesis. Most 
cytotoxic forms of chemotherapy are not tumor- specific 
and target rapidly dividing cell types indiscriminately. 
Similarly, spermatogenesis is extremely vulnerable to 
the damaging effects of systemic therapies, resulting 
in oligospermia or azoo-spermia (Arnon et al., 2001). 
Among females, the patient’s age at treatment and the 
chemotherapy regimen (type and dose) both influence 
the risk of premature ovarian failure. Older women have 
a higher risk of presenting permanent infertility. It has 
been demonstrated that women younger than 40 years 
old exposed to chemotherapeutic agents have a 61% 

statistically significant (P=0.053).More than 90% among 
all age groups wanted to discuss FP prior to initiation of 
cancer treatment.

Between 15-30 years 91% and between 31-50 years 
81% wanted to consider FP prior to cancer treatment with 
a near significant (P =0.011).

Discussion

Our study demonstrated that more than 90% of our 
young cancer patients were not aware about cancer or 
cancer treatment causing infertility. Similar fertility 
concerns regarding lack of information among cancer 
survivors were also observed in the previous study 
(Duffy et al  2005). However, about 70% young women 
diagnosed with cancer recalled having a discussion with  
their physician about fertility issues (Thewes et al., 
2005). In another study, (Schover et al.,1999) only 57% 
of survivors recalled receiving information about risks of 
infertility from their cancer treatment.

Although we know that numerous factors have impact 
on fertility status and infertility cannot be predicted 
reliably; therefore, physicians and patients need to 
consider a potential cause for infertility without knowing 

Questions Male Female P Values
Yes Not aware Yes Not aware

Can cancer cause infertility? 19 175 17 157 0.994
Does cancer treatment cause infertility? 19 175 17 157 0.994
Does chemotherapy cause infertility? 17 177 14 160 0.805
Do you want your oncologist to discuss 190 4 159 15 0.005
this problem prior treatment?
Would you consider fertility preservation 178 16 135 39 0.001
Techniques prior cancer treatment?
Are you aware of these techniques? 7 187 8 166 0.632
Would you like to delay cancer treatment and Opt for fertility 21 173 20 154 0.839
 preservation and Opt for fertility preservation?
 Will this infertilty issue have an effect on your relationship with your spouse? 12 92 25 95 0.062

Table 2. Gender

Questions 15-30 years 31-50 years P Values
Yes Not aware Yes Not aware

Can cancer cause infertility? 10 148 26 184 0.053
Does cancer treatment cause infertility? 11 147 25 185 0.114
Does chemotherapy cause infertility? 9 149 22 188 0.102
Do you want your oncologist to discuss 149 9 200 10 0.688
this problem prior treatment?
Would you consider fertility preservation 143 15 170 40 0.011
techniques prior cancer treatment?
Are you aware of these techniques? 3 155 12 198 0.67
Would you like to delay cancer treatment 13 145 28 182 0.123
& Opt for fertility preservation? 
 Will this infertilty issue have an effect on 38 32 149 0.337
your relationship with your spouse? 5

Table 3. Age group
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risk of developing amenorrhea. Alkylating drugs like 
cyclophosphamide are the most gonadotoxic agents since 
they are not cell cycle-specific, and they also affect other 
cells in the ovary (Jensen et al 2011).

We observed that majority of patients in both genders 
wanted their primary physician to inform and discuss FP 
prior to initiating cancer treatment which was statistically 
significant. (Quin et al.,2009) reported that physicians felt 
that given the multitude of things that must be discussed 
related to cancer, and its treatment, specifically discussing 
FP in adult patients is considered to be low on the priority. 
Moreover, regardless of the perception of priority, some 
physicians believed that discussion on this topic causes 
more distress to the already distressed patients and would 
further heighten the patient or family member’s anxiety 
levels (Quinn et al 2009). Cancer and its treatments vary 
in their likelihood of causing infertility. Individual factors 
such as disease, age, treatment type and dosages, and 
pretreatment fertility should be considered in counseling 
patients about their  likelihood of infertility.

On further evaluating more than 90% males and 70% 
females would like to consider FP techniques prior to 
cancer treatment which is also statistically significant 
in our study. Most of cancer survivor prefer to have 
their  own  biological offsprings ( Schover et al.,2002) 
even if they have concerns about birth defects that could 
be caused if the parent had cancer treatments before 
conception ( Fossa et al., 2005).

It may be impossible for physicians to know how 
important fertility preservation is to their patients unless 
they ask them, since many patients may be ignorant. 
Patients who are interested in fertility preservation should 
consider their options as soon as possible to maximize the 
likelihood of success. 

Discussion with reproductive specialists and review 
of available information from patient advocacy resources  
can facilitate decision-making and  can mutually reinforce 
management plan. Among married patients on addressing 
the issue will treatment related infertility effect on 
their relationship, majority were uncertain about it. In 
few Western reports, many couples reported that their 
relationships grew stronger  because of stressful infertility 
experiences (Golombok 1992). This was also pertinent 
to 50% of couples in (Greil et al.,1988) study and 68% 
reported that emotional support of their spouses had 
increased after learning about infertility. On the Contrary, 
(Wilkes et al., 2009) found that patients and their spouses 
often blamed their relationship or each other due to 
infertility, which resulted in emotional isolation, lack 
of communication  and unpleasant arguments. Couples 
commonly reported communication problems and feeling 
of frustration with each other (Greil et al.,1988). In another 
study, 41% of  female patients experienced an increase 
in conflicts with their partners (Sabestellin et al.,1988).

Fertility preservation is often possible in people 
undergoing treatment for cancer. Our study results though 
very pertinent but cannot be generalized as this is a single 
centre cross sectional study. But we know that broader 
application of fertility preservation methods is limited 
by several factors: Diversity in education status of the 
patients, lack of knowledge about the risk of infertility 

with  cancer and its treatments, failure to discuss and 
consider options before treatment, lack of insurance 
coverage for most procedures with consequent high 
costs, and many fertility preservation methods are in 
investigational stage. For patients at risk for infertility 
who are interested in evaluating their options for fertility 
preservation, referral to appropriate specialists as early 
as possible is recommended.

In conclusion, we recommend physicians and 
oncology care givers to initiate the discussion on the topic 
of cancer and Its treatment related infertility with young 
cancer patients as part of their initial management plan and 
also to guide the patients who need fertility preservation 
to infertility specialist centers.
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