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There are several fertility preservation (FP) 
strategies for women undergoing potentially 
gonadotoxic therapy.[5,6] One option is 
to undergo a cycle of controlled ovarian 
hyperstimulation (COH) with subsequent 
oocyte harvest for oocyte or embryo 
cryopreservation. Several investigators 
have reported their results of cancer 
patients undergoing COH.[7‑13] Quintero et al. 
compared in vitro fertilization (IVF) cycle data 
among 32 women who underwent IVF prior 
to cancer treatment with 21 age‑matched 
male factor or tubal factor infertility IVF 
controls.[13] They found no differences in the 
total amount of medication used for ovarian 
stimulation and number of oocytes retrieved 
between the two groups.[13] In a subsequent 
study, these authors found no significant 
differences between 50 women with cancer 
and 50 age‑matched controls in terms of 

INTRODUCTION

An estimated 62,000 women between the 
ages of 20 and 39  years are expected to 
be diagnosed with invasive cancer in the 
United States each year.[1] Cancer survival 
has improved significantly and maintaining 
fertility is both a major concern and an 
important factor for the quality of life in 
cancer patients.[2,3] Web surveys have found 
that future fertility is a major concern for 
young women diagnosed with cancer.[4] 
Further, informed decision making regarding 
future fertility has been shown to decrease 
the patient regret and improve the quality 
of life.[4] Therefore, a discussion about how 
cancer treatment can affect fertility, as well as 
potential ways to preserve fertility should be 
an integral component of all comprehensive 
cancer care programs.
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number of oocytes retrieved and the number of oocytes 
fertilized.[7] The authors noted, however, that the cancer 
patients required longer stimulation and greater amounts 
of medication.[7] Similarly, Knopman et  al. reported that 
among 27 women with breast, uterine, ovarian cancer and 
Hodgkins lymphoma there were no significant differences 
with regards to follicle stimulating hormone (FSH), peak 
estradiol and number of eggs retrieved between the 
women with cancer and age‑matched control group.[9] 
However, Robertson et al. found significantly lower peak 
estradiol in the FP patients, but no different in a number 
of oocytes obtained or embryos created comparing FP and 
age‑matched control patients. Robertson et al. further noted 
that there were no significant differences in women with 
localized cancers versus women with systemic disease.[12] 
In contrast, Klock et al. reported significant differences in 
peak estradiol, number of oocytes retrieved and cancellation 
rates between FP and age‑matched control patients, but no 
difference in a number of zygotes created.[14] In addition, 
women with hormonally sensitive cancers have been 
shown to have lower estradiol levels, and decreased oocytes 
retrieved when compared to noncancer patients.[15] Based on 
these studies it appears that many women with cancer have 
sufficient response to COH to undergo a successful oocyte 
harvest, although not necessarily equivalent to age‑matched 
patients undergoing IVF for infertility. Other options 
for FP include ovarian tissue cryopreservation  (OTC), 
gonadotropin‑releasing hormone analog  (GnRH) analog 
treatment prior to chemotherapy, and in  vitro oocyte 
maturation. It is also possible to combine methods.[16,17]

Previous studies of FP have typically grouped many different 
cancer types together thus limiting the exploration of cancer 
type‑specific responses to COH. Almog et al. explored the 
differences in ovarian response by specific cancer diagnosis 
but did not note any differences in the 80 patients studied.[18] 
We also have reported results of a pilot study demonstrating 
ovarian stimulation differences among patients with various 
cancer diagnosis, but these preliminary findings were limited 
due to the small sample size.[19]

Grouping all malignancies into one cohort may limit the 
ability to decipher disease specific differences in patients 
presenting for FP. In addition to the problematic nature of 
grouping malignancies into one cohort, several studies have 
excluded women with prior chemotherapy or radiation 
exposure, despite the potential detrimental effect of such 
treatments on COH outcomes.[7,12,13] Age is the strongest 
predictor of IVF success.[20] Chemotherapy has been 
established to decrease ovarian reserve and response to 
gonadotropins.[21,22] The purpose of the current study was 
to explore differences in IVF stimulation characteristics 
and outcomes based on cancer diagnosis. The second aim 
of the study was to explore potential differences among 

women with cancer who have previously been exposed 
to chemotherapy, women with cancer who had not been 
exposed to chemotherapy and age‑matched male or tubal 
factor IVF controls. We hypothesize that only age and prior 
exposure to chemotherapy, and not the type of cancer, 
would affect stimulation characteristics.

MATERIALS AND METHOD

Fertility preservation program
In 2005, a comprehensive FP program to systematically 
provide female cancer patients with access to appropriate 
counseling and a full range of FP options was instituted 
at our institution. Following a referral from an oncologist, 
patients undergo an initial consultation with a reproductive 
endocrinologist. This initial appointment is facilitated 
by a patient navigator to ensure that these patients are 
seen quickly. Details of this initial meeting are described 
elsewhere.[14] Patients are counseled on options available 
to preserve fertility, which, depending on their particular 
condition, may include ovarian stimulation with subsequent 
oocyte harvest for cryopreservation of oocytes or embryos. 
Patients are routinely offered ovarian reserve testing as well 
as psychological counseling.

Subjects
Between 2005 and 2011, a total of 334  female patients 
contacted the FP patient navigator at a single institution. Of 
the 334 patients, 35 were medically ineligible 124 patients 
initially elected to pursue FP and are the focus of this 
study [Figure 1]. Of the 124 patients, 109 began a cycle of 
COH. Within this group, four were cancelled because of 
lack of response to gonadotropins and one patient chose 
to undergo both oocyte cryopreservation as well as OTC. 
During this same period, 176 age‑matched pure male factor 
or tubal factor infertility controls undergoing their first IVF 
cycle using an antagonist protocol were identified.

Figure 1: Flow diagram of patients counseled regarding fertility 
preservation
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Procedure
This was a retrospective cohort study. The following 
information was retrieved from the patients’ medical record: 
Demographics, pertinent medical, surgical and obstetrics 
and gynecology history, cancer diagnosis, previous cancer 
treatment, tobacco use, partner status, ovarian reserve 
markers, body mass index  (BMI), gonadotropin type, 
dosage and duration and the following COH outcomes 
measures: Number of mature follicles on ultrasound, 
stimulation day of antagonist start, peak serum estradiol, 
number and classification of oocytes retrieved and the 
number of zygotes created for cryopreservation. For this 
study, leukemia and lymphoma patients were combined 
into a single hematologic cancer group due to the similarity 
in age, a high percentage of chemotherapy exposure, and 
limited sample size. Prior to combining these patients into 
one group, demographic, stimulation characteristics and 
exposure to chemotherapy were examined and found to 
be similar (data not shown).

Controlled ovarian hyperstimulation
Our protocol has been previously described.[14,23] Briefly, 
using a GnRH antagonist protocol, COH by injection of 
recombinant FSH with or without urinary menotropins or 
recombinant LH was started on the 3rd day of menstruation; 
the starting dose was decided according to the patient’s 
age and ovarian reserve. When the leading follicle 
reached 11-12 mm in diameter, patients began to receive 
a daily injection of 250 µg of ganirelix. Final follicular 
maturation was triggered by the administration of 250 µg 
of choriogonadotropin alfa injection when at least three 
follicles were ≥ 16 mm.

Oocyte retrieval
Transvaginal oocyte retrieval was performed 36  h 
after choriogonadotropin alfa injection. Oocytes were 
inseminated 4-6  h after retrieval by co‑culture with 
motile sperm (n = 40 cycles) or by intracytoplasmic sperm 
injection  (n  =  61  cycles), depending on semen quality. 
Fertilization was assessed 15-18  h after insemination. 
Embryos were cryopreserved at the zygote stage using 
a slow‑freeze protocol. Oocyte cryopreservation was 
accomplished using either a slow‑freeze protocol or 
vitrification.

Statistical analysis
The data were summarized and ANOVA and Chi‑square 
analyses were employed to compare variables between 
the groups that were normally distributed. Kruskal–Wallis 
with subsequent Mann–Whitney U‑test was used for 
data that were not normally distributed. Post hoc testing 
to adjust for multiple comparisons was not conducted 
due to the exploratory nature of this study. Analyses are 
based on available data, sample sizes are provided, and 

P  <  0.05  (two‑tailed) was considered to be statistically 
significant. All statistics were done using SPSS (IBM, Armonk, 
New York, US). The Institutional Review Board approved 
the study.

RESULTS

Fertility preservation patient cohort
One hundred and twenty‑four women initially sought 
an FP consult  (COH cohort). Their demographic data 
is summarized by cancer diagnosis in supplementary 
Table 1. Treatment choice of these women is outlined in 
Figure 1. Briefly, 65 patients had breast cancer, 29 patients 
had hematologic cancers, 15  patients had gynecologic 
cancers, and 15 had patients other types of cancers (brain, 
colon/colorectal, sarcoma, stomach, tonsil, Wilms’ tumor). 
Within the hematologic malignancies, similar number 
of patients with prior chemotherapy had a diagnosis of 
lymphoma  (n  = 6/20) versus leukemia  (n  = 6/9). Of note, 
women with a hematologic malignancy (x- = 27.8 ± 4.0 year) 
were significantly younger than those diagnosed with 
breast (x- =33.7 ± 4.2 year) or gynecologic (x- = 35.2 ± 4.8 year) 
malignancies. There were significantly more patients in the 
hematologic group (n = 12) compared to the breast (n = 2) 
and gynecologic group  (n  =  0) with a history of prior 
chemotherapy (P < 0.05). Further, more women in the other 
group (n = 4/14) had a past history of chemo than women in 
the BRCA group (n = 2/60). Patients with breast (x- =23.8 ± 3.6) 
and gynecologic cancers (x- =27.7 ± 9.3) had a higher BMI than 
those in the “other” group (x- =21.97 ± 2.6). There were no 
significant differences between groups in terms of ethnicity, 
tobacco use or reproductive history. Women with a history 
of chemotherapy exposure had all completed chemotherapy 
a minimum of 3 months prior to ovarian stimulation. All 
patients were cleared by their medical oncologist prior to 
undergoing stimulation.

Controlled ovarian stimulation findings: Assessing impact 
of chemotherapy exposure
One hundred and nine (88% of the women who were seen 
for an FP consult) women opted to undergo controlled 
ovarian stimulation (COH cohort). One patient had their 
cycles cancelled because of a lack of appropriate response 
to the medications. Of the 105 women who completed an 
IVF cycle, 19 had previously been exposed to chemotherapy, 
and 86 were chemotherapy naïve. Interestingly, none 
of the four cancelled patients had been exposed to 
chemotherapy. As expected, most patients who received 
chemotherapy prior to COH had hematologic malignancies 
[Supplementary Table 1].

In order to better understand the impact of chemotherapy on 
COH we divided the cancer cohort cryopreserving embryos 
or a combination of embryos and oocytes (so that we could 
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assess any impact on fertilization; those cryopreserving 
oocytes only were not included) by exposure history, 
and compared these groups to age‑matched controls 
with either pure male or tubal factor infertility [Table 1]. 
As expected, the patients who had been exposed to 
chemotherapy (n = 17) had a significantly decreased peak 
estradiol level (772 ± 484 vs. 1498 ± 934 pg/ml) and fewer 
retrieved oocytes compared with both chemo‑naïve cancer 
patients (n = 60) and the infertile controls (n = 176). Both the 
control and nonexposed cancer patients had similar total 
number of oocytes retrieved. Interestingly, infertile controls 
were stimulated for fewer days and started antagonists 
sooner than either cancer group [Table 1]. Thus, a current 
cancer diagnosis, even in the absence of prior chemotherapy 
exposure, may result in a blunted COH response compared 
to age‑matched infertile controls.

Controlled ovarian hyperstimulation findings: Assessing 
impact of cancer diagnosis
Next, we explored how a particular cancer diagnosis 
impacted COH characteristics. This data is summarized 
in Table 2. We found no significant differences in terms of 
basal FSH levels. Women with hematologic malignancies 
had significantly longer stimulation compared to women 

with breast and gynecologic malignancies and started the 
antagonist later in the cycle compared to women with all 
other cancer diagnoses. Interestingly, even though women 
with breast and gynecologic cancers were significantly older 
than the women in the other groups, there was a nonstatistical 
trend for a greater number of oocytes retrieved (breast = 13 
and gynecologic = 10 vs. hematologic = 9 and other = 7) 
and gametes frozen (breast = 18 and gynecologic = 13 vs. 
hematologic = 16 and other = 10). Finally, there were no 
differences between the two groups that composed the 
hematologic malignancies, namely leukemia and lymphoma 
patients, in any of the reported stimulation outcomes 
(data not shown).

When COH characteristics were compared among 
patients of various cancer diagnoses and age‑matched 
infertile controls, we noted that the control group 
required fewer days of stimulation  (9,  [range 6-14]) 
compared to breast  (10,  [range 7-14]), hematologic 
(11, [range 7-14]), and other  (10,  [range 8-12]) cancer 
cohorts. Similarly, the control group’s peak estradiol 
(1686  pg/ml, [range 243-4406  pg/ml]) was significantly 
higher than the breast (1406 pg/ml, [range 325-4564 pg/ml]), 
hematologic  (1008  pg/ml, [range 245-4004  pg/ml]) and 

Table 1: Outcome data for patients (n=75) based on chemotherapy treatment history who completed a cycle of COH 
for embryo cryopreservation compared to infertile controls. Because fertilization was examined, patients who had 
oocytes only cryopreserved are not included
Variable Prior chemotherapy (n=17) No chemotherapy (n=60) IVF comparison (n=176)
Number of days stimulation (range) 10.0 (7-14) 10.5 (8-14) 9.0a (6-14)
Antagonist start day (range) 7.0 (5-12) 7.0 (0-11) 6.0b (3-13)
Peak E2 (range) 640.0 (245-1443) 1336.0 (108-4564) 1686.0c (243-4406)
Total number of oocytes retrieved (range) 7.0 (1-15) 10.0 (1-31) 11.0d (2-37)
Number of fertilized (n, range) 4.0 (0-11) 6.0 (1-18) 11.0c (2-37)
aP<0.05 between IVF and no chemotherapy Hx group, bP<0.05 between IVF and both prior chemotherapy and no chemotherapy Hx groups, cP<0.05 between all groups, dP<0.05 between 
prior chemotherapy hemo and both no chemotherapy Hx and IVF groups. Independent samples Kruskal-Wallis tests followed by Mann-Whitney U‑tests were conducted. COH=Controlled 
ovarian hyperstimulation, IVF=In vitro fertilization

Table 2: Outcome data for cancer patients who completed a cycle of COH
BACA (n=54) Hematologic (n=27) GYN (n=11) Other (n=13)

Day 3 FSH (range) 5.5 (2.3-14.7) 2.8 (0.1-9.2) 5.8 (1.7-7.6) 4.8 (2.8-8.0)
Number of days stimulationa (range) 10.0 (7-14) 11.0 (7-14) 9.0 (7-12) 10.0 (8-12)
Antagonist start day (range)b 7.0 (0-11) 8.0 (6-12) 6.5 (0-8) 7.0 (5-9)
Peak E2

c (range) 1406.0 (325.0-4564.0) 1008.0 (245.0-4004.0) 1258.5 (108.0-2628.0) 775.0 (279.0-2570.0)
Number of mature oocytes on u/s (range) 4.0 (0-17) 5.0 (0-15) 4.0 (2-9) 3.0 (1-7)
Total numebr of oocytes retrievedd (range) 13.0 (1-42) 9.0 (5-21) 8.5 (3-25) 7.0 (1-23)
Number of mature (range) 9.0 (1-37) 7.0 (2-18) 7.0 (3-17) 6.5 (3-18)
Number of immature (range) 1.0 (0-14) 1.0 (0-8) 0.5 (0-5) 1.0 (0-4)
Number of fertilizede, f (n, range) 6.0 (41, 1-18) 5.0 (21, 1-11) 7.5 (6, 3-14) 6.0 (7, 0-12)
Number of zygotes frozenf (n, range) 6.0 (41, 1-16) 5.0 (21, 1-9) 7.5 (6, 3-14) 5.0 (7, 0-12)
Number of oocytes frozeng (n, range) 12.0 (6, 3-37) 8.0 (3, 3-11) 6.0 (3, 5-8) 4.5 (4, 3-22)
Percentage of using ICSIf (n) 82.9 (34) 76.2 (16) 100.0 (6) 71.4 (5)
aP<0.05 between hematologic and both breast and GYN groups as well as between the IVF group and the breast; hematologic, and other groups, bP<0.05 between hematologic and all 
other groups as well as between the IVF group and both the breast and other groups, cP<0.05 between the IVF group and the breast; hematologic and other groups, dP<0.05 between the 
IVF group and both the hematologic and other groups, eP<0.05 between the IVF group and the breast; hematologic and other groups as well as between the breast and hematologic groups, 
fIncludes data from patients who participated in embryo cryopreservation only, gIncludes data from patients who participated in oocyte cryopreservation only. Independent samples Kruskal-
Wallis tests followed by Mann-Whitney U‑tests were conducted. FSH=Follicle stimulating hormone, COH=Controlled ovarian hyperstimulation, IVF=In vitro fertilization, ICSI=Intracytoplasmic 
sperm injection, BACA=Breast cancer, GYN=Gynecologist
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other (775 pg/ml, [range 279-2570 pg/ml]) cancer cohorts. 
The infertile control groups had significantly higher oocyte 
yields (11, [range 2-37]) than the hematologic (9, [range 5-21]) 
and other  (7,  [range 1-23]) cancer cohorts. Therefore, 
the gynecologic cancer cohort COH characteristics most 
closely mirrored that of the age‑matched infertile controls. 
Furthermore, patients with either breast or gynecologic 
cancer had similar oocyte yields to the control group.

Finally, a preliminary analysis was conducted on the 
breast cancer patients who underwent breast cancer  
testing  [Table  3]. A  total of 11 women were tested, with 
six being positive and five found to be negative for the 
mutation. BRCA  +  woman tended to have lower peak 
estradiol levels and decreased fertilization rates compared 
to BRCA‑woman. The number of mature oocytes obtained 
and gametes frozen tended to be higher in the BRCA‑cohort.

DISCUSSION

Most studies of FP patients utilize a heterogeneous group 
of patients incorporating many cancer diagnoses into 
one group or are focused solely on patients diagnosed 
with breast cancer[7‑9,14,15,21,24] thus limiting the ability to 
differentiate the impact of a specific cancer diagnosis on 
ovarian response. Further, many studies have addressed IVF 
outcomes in patients diagnosed with cancer and compared 
these patients to other infertility patients.[7‑9,14,15,21,25] The 
results from these studies have suggested that FP patients 
may have a less robust response to gonadotropins compared 
to age‑matched infertile controls, suggesting that cancer 
and/or its treatments may impact the ovary’s ability 

to respond to gonadotropins. This data is essential for 
clinicians to understand as they create stimulation protocols 
for their FP patients; particularly since this group often 
only has one chance at ovarian stimulation. To the best of 
our knowledge, the current study is the largest to compare 
FP outcomes across cancer diagnoses and age‑matched 
infertile controls. We have found that there is significant 
variation in how patients with different cancer diagnoses 
respond to ovarian stimulation. We also noted that even 
chemotherapy‑naïve cancer patients do not respond as 
well as age‑matched infertility patients  [Table  1]. Thus, 
in addition to the standard predictors used in infertility 
patients, specific cancer diagnosis as well as treatment 
exposures may need to be considered when making 
stimulation decisions in this patient population. This 
information is valuable in counseling cancer patients as 
they decide whether or not to pursue therapy.

Comparing the four cancer groups by demographic 
characteristics and chemotherapy history, we found 
significant differences in age, with patients diagnosed 
with a gynecologic malignancy being the oldest 
[Supplementary Table 1]. Prior exposure to chemotherapy 
was also significantly different, as patients with hematologic 
malignancies were most likely to have been exposed to such 
treatment. As expected, patients with previous exposure 
to chemotherapy had decreased peak estradiol levels but 
similar oocyte yields and gametes frozen. Surprisingly, 
age‑matched infertile controls had higher oocyte yields and 
fertilization rates compared to cancer patients both with and 
without a history of chemotherapy exposure [Table 1]. This 
suggests that patients with cancer may stimulate differently 
than age‑matched controls, even in the absence of exposure 
to gonadotoxic therapies. FP consultation and stimulation 
protocols should reflect these findings.

In terms of overall COH outcomes among specific cancer 
diagnoses, patients with hematologic malignancies had 
the longest stimulations, although they had an overall 
similar number of oocytes retrieved [Table 2]. There was a 
trend in patients with breast or gynecologic malignancies 
to have a greater number of oocytes retrieved and 
gametes frozen compared to the other cancer diagnoses 
suggesting that these hormone‑sensitive tumors respond 
most like the age‑matched controls. A total of 11 women 
underwent ovarian stimulation because of a gynecologic 
malignancy (diagnoses included borderline ovarian cancer, 
early endometrial cancer, and uterine rhabdomyosarcoma). 
At our center, women with a borderline ovarian cancer 
without surgical evidence of metastasis to the other 
ovary and women diagnosed with early endometrial 
cancer following clearance from gynecologic oncology 
are considered candidates for ovarian stimulation. 
Despite being the oldest cohort in our study, this group 

Table 3: Description of outcomes among BRCA+ and 
BRCA− women

BRCA+ BRCA−
n 6 5
Age

Mean±SD 32.1±4.4 29.6±4.9
Peak E2 (pg/ml)

Mean±SD 1723±1190 2044±658
Median 1556 2145

Number of days stimulation
Mean±SD 9.3±1.6 11.0±1.2
Median 9.5 11.0

Total number of oocytes 
retrieved: Mean (median)

11.5 (10.6) 26.2 (9.1)

Number of mature oocytes: 
Mean (median)

10.6 (10.8) 22.6 (8.4)

Number of immature 
oocytes: Mean (median)

0.8 (1.1) 3.0 (2.5)

Number of zygotes 
frozen (n, SD, median)

6.8 (6, 5.2, 6.5) 13.3 (5, 3.7, 15.0)

Number of oocytes 
frozen (n, SD, median)

6.8 (6, 5.2, 6.5) 8.0 (5, 7.7, 9.0)

BRCA=Breast cancer, SD=Standard deviation



Pavone, et al.: IVF outcomes by cancer diagnosis

116 Journal of Human Reproductive Sciences / Volume 7 / Issue 2 / Apr - Jun 2014

of women with gynecological cancers demonstrated a 
favorable response to gonadotropin stimulation. Thus 
this information can provide reassurance to this older 
group of FP patients as they choose to pursue therapy. 
However, because many of these women subsequently 
undergo total abdominal hysterectomy with bilateral 
salpingo‑oophorectomy, appropriate counseling regarding 
the use of gestational carriers is needed. In addition, these 
women and their partners need appropriate Federal Drug 
Administration testing prior to starting ovarian stimulation 
since this will be required prior to transferring embryos into 
a gestational carrier.

We found that a diagnosis of breast cancer was the 
most common reason for undergoing FP. Many patients 
and physicians question both the use of gonadotropin 
therapy with the subsequent rise in estradiol and the 
safety of pregnancy after a diagnosis of breast cancer. We 
extensively counsel patients that the vast majority of studies 
examining pregnancy after a diagnosis of breast cancer have 
demonstrated no adverse effect on survival.[26‑28] In addition, 
there is scant evidence suggesting that a short time interval 
of elevated estradiol levels negatively impacts breast cancer 
prognosis. While some authors have advocated using 
aromatase inhibitors during ovarian stimulation to lower 
estradiol levels, more studies need to be done examining 
long‑term outcomes in women exposed to these agents prior 
to chemotherapy.[3,8,14] Within the BRCA cohort, preliminary 
comparisons suggest that BRCA + patients tended to have 
lower peak estradiol levels, oocyte yields, fertilization rates 
and gametes frozen compared to BRCA‑patients [Table 3]. 
Due to the small number of patients, statistical analyses 
were not performed. However, this result is consistent with 
other studies suggesting that BRCA + patients may have 
primary occult ovarian insufficiency.[29] Further studies are 
needed to clarify this association.

A major strength of this paper is that it is the largest series in 
which patients presenting for FP with a diagnosis of cancer 
were grouped according their type of cancer and compared 
to each other in addition to an age‑matched infertile control. 
Most studies only have compared women with a cancer 
diagnosis to infertile controls. We found that the specific 
cancer diagnosis and previous treatments impacts ovarian 
stimulation characteristics. An inherent weakness, however, 
is that the current study is retrospective in nature.

In this study, we found that the specific cancer diagnosis 
as well as treatment exposures may need to be taken into 
account when counseling patients and choosing an ovarian 
stimulation regimen. This information would be helpful 
when counseling patients presenting for FP regarding their 
response to ovarian stimulation. However, there are still 
many unresolved questions and there is a need of more 

long‑term data. Studies to assess longer term outcome 
variables including the number of cryopreserved oocytes 
that were able to be successfully fertilized, the quality 
of the resulting embryos, and live birth rates from both 
cryopreserved oocytes as well as embryos are also needed. 
In addition, long‑term follow‑up of these cancer patients 
are necessary to evaluate if and how ovarian stimulation 
may have affected their cancer prognosis.
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Table 1: Demographic information for patients who underwent initial consultation in the clinic
BACA Hematologic GYN Other

Number of patients 65 29 15 15
Mean agea (SD) 33.89 (4.30) 27.79 (3.97) 35.27 (4.43) 29.93 (5.01)
Race/ethnicity%

Caucasian 78.5 72.4 80.0 66.7
African Americans 3.1 3.4 0.0 6.7
Hispanic 3.1 10.3 6.7 13.3
Asian 10.8 10.3 6.7 6.7
Other 1.5 3.4 0.0 6.7

BMI (range) 23.59 (17.47-37.70) 23.02 (16.31-37.12) 22.59 (19.49-46.34) 21.46 (19.37-28.15)
Cycle cancelled 1 1 1 1
Gravity %

Never pregnant 70.8 82.8 66.7 73.3
1 pregnancy 21.5 10.3 20.0 13.3
2+pregnancies 7.6 6.9 13.3 13.4

Parity %
No children 80.0 93.1 93.3 86.7
1 child 15.4 3.4 6.7 6.7
2+children 4.6 3.4 0.0 6.7

Elective abortion %
None 92.3 89.7 86.7 86.7
1 elective abortion 7.7 10.3 0.0 6.7
2+elective abortions 0.0 0.0 13.3 6.7

Miscarriage %
None 92.3 96.6 93.3 86.7
1 miscarriage 6.2 3.4 6.7 13.3
2+miscarriages 1.5 0.0 0.0 0.0

Partner status (%)
Married 34 (52.3) 14 (48.3) 6 (40.0) 3 (20.0)
Partnered 13 (20.0) 11 (37.9) 5 (33.3) 6 (40.0)
Single 16 (24.6) 4 (13.8) 4 (26.7) 6 (40.0)

Prior chemotherapy %b (number) 4.6 (3) 41.4 (12) 0 (0) 26.7 (4)
History of tobacco use % (number) 26.2 (17) 17.2 (5) 26.7 (4) 6.7 (1)
Mean age of IVF comparison group was 33.01, SD=2.63. aP<0.05 between breast and hematologic, between breast and other, between hematologic and GYN, between hematologic 
and IVF comparison group, between GYN and other, and between other and IVF comparison group. Age was normally distributed and ANOVA was conducted. Median data is presented 
for all variables other than age. Prior chemotherapy was not normally distributed among the cancer groups and Kruskal-Wallis and subsequent Mann-Whitney U‑test analyses were 
conducted without Bonferroni or other correction. bP<0.05 between breast and hematologic, breast and other, and hematologic and GYN. IVF=In vitro fertilization, SD=Standard deviation, 
GYN=Gynecologist, BMI=Body mass index, BACA=Breast cancer
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