
OPEN

ORIGINAL ARTICLE

Prevalence of menstrual cycles and outcome of 50 pregnancies
after high-dose chemotherapy and auto-SCT in non-Hodgkin
and Hodgkin lymphoma patients younger than 40 years
S Akhtar1, I Youssef2, H Soudy1, TAM Elhassan1, SM Rauf1 and I Maghfoor1

Data are limited regarding the prevalence of menstrual cycles and pregnancies after high-dose chemotherapy (HDC) and auto-stem
cell transplantation (SCT). Female patients who underwent HDC auto-SCT for non-Hodgkin and Hodgkin lymphoma (1997–2012)
were reviewed. The selection criteria were as follows: (1) alive without disease 12 and 24 months after auto-SCT for menstrual cycles
and pregnancy, respectively, (2) age o40 years at auto-SCT, and (3) no primary infertility. One-hundred and seventy-six females
underwent single auto-SCT. Eighty-nine were eligible for menstrual cycles and pregnancy analysis. Median age at auto-SCT was 25
years (14–40 years), at pregnancy 27 years (20–37 years), median follow-up 65 months (range 24–190). Regular menstrual-cycles
resumed in 56/89 patients (63%). Increasing age (P= 0.02) and number of prior chemotherapy cycles (P= 0.02) are associated with
higher risk of amenorrhea. Forty patients tried to get pregnant, 26 (65%) became pregnant 50 times: 43 (86%) live birth, 7 (14%)
miscarriage and 2/50 had birth defects. Twenty-four patients practiced breastfeeding (median duration 4 months (1–24 months)).
Enough breast milk production was reported 62.5% vs 100% in those patients who did or did not receive above the diaphragm
radiation therapy, respectively, (P= 0.066). Our data highlights significantly higher than perceived incidence of menstrual cycle
resumption, successful pregnancies and breastfeeding after HDC auto-SCT.
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INTRODUCTION
There is an increasing use of high-dose chemotherapy (HDC) and
autologous stem cell transplantation (auto-SCT) for patients with
relapsed or refractory non-Hodgkin and Hodgkin lymphoma (HL)
and other hematological malignancies. Most pre-transplant
conditioning regimens use alkylating agents with or without
radiation therapy (XRT), either of which can potentially cause germ
cell injury, thus resulting in premature ovarian failure (POF) and
infertility.1–3 Available data are limited to address the incidence
and prevalence of pregnancies after HDC auto-SCT.4–13 Many
studies have combined both allogeneic and auto-SCT for various
hematological malignancies and even non-malignant
conditions.14,15 Over the last 10–15 years, early HDC auto-SCT
has resulted in a significantly reduced number of prior
chemotherapy cycles. Data are non-existent in the Middle
Eastern/Arab countries where average family size is significantly
larger and patients are relatively younger than patients in
Western/North American societies. The primary objective of our
study is to identify in females with diffuse large B-cell lymphoma
and HL who underwent HDC auto-SCT; (1) prevalence of
menstrual cycles, (2) incidence and outcome of pregnancy and
(3) breastfeeding-related issues.

MATERIALS AND METHODS
Study design
This was a Retrospective cohort study approved by the Institutional
Research Advisory Council, with permission to interview patients and

collect relevant information regarding reproductive health. Consents for all
treatments, procedures and HDC auto-SCT were obtained as per
institutional policies. Patients, and where appropriate, families, were
informed of POF and infertility risk, both before the salvage chemotherapy
as well as HDC auto-SCT.

Questionnaire and interview methods
Disease and treatment related information was gathered using HDC auto-
SCT comprehensive data. Investigators developed a questionnaire
consisting of 50 questions to address menstruation, pregnancy, breast-
feeding information and social issues, such as the number of children in a
family, level of support during breastfeeding, safety of breastfeeding and
patients’ perspective. A single interviewer (IY) administered this ques-
tionnaire. Information related to menstruation and pregnancies (a) before
the diagnosis of lymphoma, (b) after finishing primary chemotherapy, (c)
after finishing HDC auto-SCT and (d) at the time of interview was collected.
Menstruation was recorded as regular, irregular, no menstruation and
whether with or without the assistance of hormones replacement and/or
oral contraception pills. All pregnancies and miscarriage/abortions for
these patients at any time (before and after the diagnosis of lymphoma)
were recorded.

Statistical analysis
Age at HDC auto-SCT and selected factors (pathology, type and number of
chemotherapy cycles, number of salvage chemotherapy used, use of
radiation therapy and refractory vs relapsed disease) and their impact on
menstruation and pregnancy was calculated. Categorical variables were
summarized using frequencies and percentages whereas continuous
variables were summarized using medians and rages. Chi-square test
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was used to compare categorical variables and Mann–Whitney test for
comparing continuous variables. Odds ratio for selected factors on
menstruation and pregnancy were calculated using logistic regression.
Factors with P-valueo0.2 were selected for multivariate analysis using
logistic regression.

Patient population and definitions
All female patients age 14–40 years (at HDC auto-SCT) who underwent
HDC auto-SCT for diffuse large B-cell lymphoma and HL from 1997 to
December 2012 in the Section of Adult Medical Oncology with the
following selection criteria were included; (1) alive without evidence of
disease 12 and 24 months after HDC auto-SCT for menstrual cycles and
pregnancy respectively, (2) age o40 years at the time of HDC auto-SCT, (3)
no known cause of primary infertility and (4) no radiation therapy to pelvic
area, and (5) alive and willing to participate in an interview. Regular
menstrual cycle was defined as menstrual cycles at regular intervals (from
20 to 35 days) for that patient for a period of six consecutive months.
Cycles were considered irregular if they failed to follow a regular pattern.
Follicle stimulating hormone and luteinizing hormone measurement, or
ovarian ultrasounds, were not required for any definition nor ordered for
this study. Pregnancy evaluation was planned after 24 months post-HDC
auto-SCT as patients were instructed not to get pregnant for 24 months
post-HDC auto-SCT. Methods for pregnancy prevention after HDC auto-SCT
were left up to the patient’s discretion and their family physicians/
gynecologists. Menstrual cycles were checked at 12 months due to early
menstrual cycle recovery in our group.

RESULTS
Eligible patients
From March 1997 to December 2012, 176 females underwent HDC
auto-SCT. Eighty-seven were excluded: 62 were dead at the time
of this analysis (32/62 persistent/progressive disease, 8/62
treatment-related mortality, 16/62 died due to relapsed disease
within 24 months and 6/62 died of an other reason). Eighteen
were 440 years, three had active disease and four with no
information. Finally, 89 patients (424 months follow-up) were
evaluable for both menstrual cycles and pregnancy (Figure 1).
Patients’ characteristics are shown in Table 1.

Patients’ characteristics and treatment
Median age of patients at HDC auto-SCT was 25 years (14–40
years). Median follow-up from HDC auto-SCT was 65 months (24–
190 months), HL in 71 (80%) and diffuse large B-cell lymphoma in
18 (20%). Primary chemotherapy was adriamycin, bleomycin,
vinblastin and dacarbazine (ABVD) in 60 (68%) and cyclopho-
sphamide, adriamycin, vincristine and prednisone (CHOP) in 16
(18%; Table 1). Median number of chemotherapy cycles before
HDC was 10 for these 89 patients; same as for those who actually
became pregnant (9.5 cycles). Fifty-seven (64%) patients had prior
XRT. Forty-two (74%) patients had mediastinal area XRT:
mediastinum alone in 26%, mediastinum+neck in 33%,

mediastinum+neck+axilla in 11% and mediastinal+below the
diaphragm in 9%. Etoposide, solumedrol, cisplatinum and Ara-C
(ESHAP) was primarily used as salvage chemotherapy in 81
patients (91%). Carmustine, etoposide, cytarabine and melphalan
was used as HDC (Table 1).

Use of hormones and contraceptive pills
Fifteen females used some form of hormones for 1–8 years. Five
used combination monophasic contraceptive pills, seven used
some hormones to regularize their periods (only two provided the
details) and three used both hormones and contraceptive pills at
different time frames (only one provided the name of contra-
ceptive pills she used). Twelve patients had regular periods and
three had varying duration of periods while using these pills due
to irregular/interrupted use of contraceptive pills and were
grouped in the no menstruation group. Of these 15 patients,
seven tried to become pregnant and four became pregnant seven
times. Eight of these 15 patients did not try pregnancy post auto-
SCT (four not sexually active, three already with children and one
with no contact).

Menstrual cycle recovery
Before the start of primary (first line) chemotherapy, regular
menstrual cycles were reported in 88%, irregular in 9% and no
menstrual cycles in 3% (age at diagnosis 13, 14 and 27 years). In
all, 56/89 (63%) patients resumed regular menstrual cycles post-

176 patients with HDC ASCT

87
excluded

62 dead
18 > 40 years
3 with active disease
4 no information

89 for the study

40 tried pregnancy

26 became pregnant

50 total pregnancies

Menstruation

Pregnancy

33 no menstruation

56 regular menstruation

Figure 1. Patient selection for study and outcome.

Table 1. Patients’ characteristics

Whole group of 89 patients

Variable Total
patients

Percentage/median
(range)

Age at diagnosis (median) 89 22 years (12–38)
Age at HDC (median) 89 25 years (14–40)
Median follow-up 89 65 months (12–190)
DLBCL 18 20
HL 71 80
Relapsed disease 47 53
Refractory 42 47

Initial chemo
ABVD 60 68
CHOP 16 18
COPP/ABVD variant /others 13 15
(First line) 3–6 cycles 53 60
(First line) 7–8 cycles 32 36
ESHAP as salvage 81 91
(Salvage) 2–3 cycles 63 71
(Salvage) 4 cycles 12 13

Pre-HDC radiation therapy 35 39
Post-HDC radiation therapy 24 27
Total patients with recovered
periods

56 63

Regular periods—
spontaneous

46 52

Regular periods—hormone
assisted

10 11

Irregular periods 10 11
No periods 23 26
Sexually active 49 55
Single/sexually not activea 40 45

Abbreviations: ABVD= adriamycin, bleomycin, vinblastin and dacarbazine;
CHOP= cyclophosphamide, adriamycin, vincristine and prednisone;
COPP= cyclophosphamide, vincristine, prednisone and procarbazine;
DLBCL=Diffuse large B-cell lymphoma; HDC= high-dose chemotherapy;
HL=Hodgkin lymphoma; NHL=non-Hodgkin lymphoma. aThree divorced.
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HDC auto-SCT (12/56 patients with hormone assistance). Median
time to resume regular menstruation was 8.5 months (1–
48 months). However, this was as early as 1 month for 10
patients. Of these 56 patients, 76% resumed regular periods
between 1 and 12 months. The oldest patient who resumed
menstruation was 39 years at HDC auto-SCT. Only 4/17 patients
above the age of 30 had resumption of menstruation (2 with
hormonal assistance). In all, 33/89 (37%) patients had no (23
patients, 26%) or irregular (10 patients, 11%) menstruation; only
14/33 patients had followed up o48 months. In all, 3/33 females
also tried hormone assistance but failed to resume menstruation.
Table 2 provides various factors and their impact on menstruation.
Age as a continuous variable (P = 0.007, Fisher’s exact test) and

prior chemotherapy cycles (P= 0.013, Fisher’s exact test) clearly
showed an association of higher age at HDC auto-SCT and
increasing number of chemotherapy cycles with higher risk of
amenorrhea. In multivariate analysis, only age (P= 0.02, odds
ration 1.1, confidence interval 1.01–1.2, logistic regression) and
number of prior chemotherapy cycles (P = 0.02, odds ration 1.3,
confidence interval 1.03–1.6, logistic regression) were significant
(Tables 2 and 3). In other words, for these patients, with each
increasing year in age, there was an 11% increased chance of
amenorrhea, and with each cycle of chemotherapy, there was a
13% increased chance of amenorrhea.

Pregnancies and their outcome
Before HDC auto-SCT, 49 females were married and 29 of them
already had 75 pregnancies with 9 (12%) miscarriages. In all, 22/25
(one patient not accessible) patients who actually delivered post-
HDC auto-SCT anticipated that they might become pregnant after
HDC despite our discussion of high risks of POF and infertility.
Regarding ‘number of children considered as a complete family’,
patients’ response was: one and two children by 17 (20%), three
and four children by 46 (55%) and five or more children by 21
(25%) patients.
Fifty-one of these 89 patients were married and 48 were

sexually active at the time of interview (3 are now divorced/not
active sexually). Eight females did not attempt to become
pregnant; Seven of them already had 1–6 children and one (age
24 years at HDC) had no menstruation after HDC auto-SCT. Forty
females tried to become pregnant. Out of 26 patients who
became pregnant, 17/26 had regular spontaneous menstruation,

3/26 had regular hormone-assisted menstruation, 3/26 had
irregular menstruation and 3/26 became pregnant while they
were not having menstruation. Of those 14 patients who tried to
become pregnant and failed, 9 tried pregnancy while not having
any periods post-HDC auto-SCT. Three patients had regular
spontaneous menstruation and two consulted their local gynecol-
ogists to regularize their menstruation with hormones, then tried
to become pregnant with no success.
Twenty-six patients (65%) became pregnant 50 times (range

1–6 times). Median age at first pregnancy post-HDC auto-SCT was
27 years (range 20–37 years) (Table 4). Of these 50 pregnancies,
43 (86%) were live births and 7 (14%) miscarriages, including 1 still
birth (at 28 weeks). In all, 2/26 pregnant patients used hormone
assisted ovulation, 1/26 had hormone assistance then in vitro
fertilization. The remaining 23 patients had unassisted normal
conception. The first pregnancy was observed from 5 to
114 months after HDC auto-SCT.
Birth defects were observed in two live births as reported by the

patients (congenital diaphragmatic hernia in one live birth, died
3 days after delivery and one had situs invertus, who is still alive).
Eight females had their first ever conception (gravida 1) after the
HDC auto-SCT. In all, 14/40 females had no pregnancy despite
their efforts and only one of them had a workup for infertility
while no male partner had any workup for infertility. Multiple
factors were tested as shown in Table 2 that failed to show any
impact on pregnancy, most likely due to the small number of
patients.

Child development
Details of birth weight and developmental milestones were not
available for live birth/alive children as most of them were neither
born nor followed in our institution. At the time of this report,
these children were 2 months to 11.5 years old. Their mothers had
not reported any developmental issues or concerns related to
social interactions or school performance for these children.

Breastfeeding
Twenty-four patients breastfed their children; information was not
available for two patients, one with intrauterine fetal demise and
one who left the country/no contact. In all, 6/24 patients used only
breast milk as their sole source for milk, whereas 18/24 patients

Table 2. Incidence of menstruation and pregnancy with various factors

Factor Menstrual cycles (89 patients) Pregnancy (40 patients)

Regular menstruation,
total N(%)

No menstruation,
total N (%)

P-value Pregnancy,
total N (%)

No pregnancy
total N (%)

P-value

NHL 9 (50) 9 (50) 0.27 4 (44) 5 (56) 0.23
HL 47 (66) 24 (34) 22 (71) 9 (29)
ABVD/CHOP 50 (63) 29 (37) 1 23 (68) 11 (32) 0.65
Others chemo 6 (60) 4 (40) 3 (50) 3 (50)
No prior radiation 19 (59) 13 (41) 0.6 7 (50) 7 (50) 0.17
Prior radiation 37 (65) 20 (35) 19 (73) 7 (27)
Relapsed disease 31 (72) 12 (28) 0.12 17 (74) 6 (26) 0.19
Refractory disease 25 (56) 20 (44) 9 (53) 8 (47)
Chemo up to 10 cycles or
less

41 (76) 13 (24) 0.003 19 (68) 9 (32) 0.7

Chemo 410 cycles 15 (43) 20 (57) 7 (58) 5 (42)
1 Line of salvage 46 (69) 21 (31) 0.07 22 (65) 12 (35) 0.1
2 Lines of salvages 10 (45) 12 (55) 4 (67) 2 (33)
N of cyclesa 9 (9–11) 11 (9–12) 0.005 9.5 (9–11) 9.5 (9–11) 0.7
Age at auto-SCTa 24 (18–27) 27 (22–31) 0.003 25 (20–29) 27 (24–29) 0.2

Abbreviations: ABVD= adriamycin, bleomycin, vinblastin and dacarbazine; CHOP= cyclophosphamide, adriamycin, vincristine and prednisone; HL=Hodgkin
lymphoma; NHL=non-Hodgkin lymphoma. aAs continuous variable and reflecting median age and number of cycles for that group with (range).
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used breast milk+formula milk. Breast milk production was
considered enough by 18/24 (75%) patients; still 12/18 of them
used supplemental formula. In all, 6/24 (23%) patients used
supplemental formula due to suboptimal milk production; one
had no milk production, one switched to formula after a few days
due to suboptimal production, two patients breastfed for
3 months, and for one patient, duration is not available while
one was still breastfeeding and using supplemental formula from
the beginning. All these six women with suboptimal breast milk
production had received radiation therapy (five to mediastinum
and one to axilla).
All females who gave live births breastfed their children (except

one with no milk production). Only one patient in this group
considered breastfeeding post-HDC auto-SCT as unsafe but
interestingly she also breastfed her child for 3 months. Breastfeed-
ing post-HDC auto-SCT was considered safe by 96% of those who
gave birth as compared with 69% by those who never gave birth
(P= 0.008, Fisher’s exact test, two sided).
Median duration of breastfeeding was 4 months (range

1–24 months); 9 (41%) breastfed for o6 months, 4 (18%) for
7–12 months and 2 (9%) for 12–24 months (unknown for 7
women and 1 still feeding). Only two women claimed that their
husband or family members stopped them from breastfeeding,
whereas 19/24 were encouraged to breastfeed. In all, 59/89 (66%)
patients considered breast milk as a safe option after HDC
auto-SCT, whereas 17/89 (19%) did not (no answer from 10
patients). All respondents answered ‘Yes’ to the question ‘would
you consider breastfeeding your child if you had no lymphoma?’.
Sixteen patients who breastfed also had XRT. One patient had
mesenteric area XRT 4500 cGy. All other 15/16 had mediastinal
area XRT: 2/15 had modified mantle XRT (3700–4000 cGy), 4/15

had mediastinal+neck XRT (3060–3600 cGy), 8/15 had only
mediastinal XRT (3000–3960 cGy) and 1/15 medistinum+thoracic
spine (3060 cGy). Dose to mediastinum for six patients was 3060
cGy, five had 3600–3700 cGy and four had 3800-4000 cGy
mediastinal XRT. In all, 10/16 (62.5%) patients who had radiation
claimed to had enough breast milk production as compared with
8/8 (100%) patients who never received above the diaphragm XRT
(P= 0.066, Fisher’s exact test, two sided).

DISCUSSION
This is the first study from the Middle East/Arab countries
exploring menstrual cycles, fertility, outcome of pregnancy and
breastfeeding in patients who underwent HDC auto-SCT. As
compared to Western/North American reports, our population is
younger, has larger family size with difference in sexual practices
that is, having children without marriage is socially/legally and
religiously unacceptable. Previous reports have not addressed the
intentional ‘no pregnancy’ issue in potentially fertile HDC auto-SCT
patients. Our patients have uniform treatment and no TBI.16 We
have only included patients o40 years old at HDC auto-SCT. We
have observed 63% regular menstrual cycles after HDC auto-SCT,
29% pregnancy in the entire potential group of 89 patents and
65% pregnancy in those patients who actually tried (40 patients)
to become pregnant. This is the highest incidence of pregnancies
ever reported after HDC auto-SCT. Furthermore, 86% normal
pregnancies and 14% miscarriage+stillbirths is almost the same in
this group of patients as observed before auto-SCT (12%). We
identified increasing age (P= 0.02) and higher number of prior
chemotherapy cycles (P= 0.02) as risk factors for amenorrhea on
both univariate and multivariate analysis. Same factors failed to

Table 3. Univariate and multivariate analysis of various factors and their impact

Variables Menstrual cycles (89 patients) Pregnancy (40 patients)

Odds ratio Confidence interval
(lower− upper limits)

P-value Odds ratio Confidence interval
(lower− upper limits)

P-value

Univariate analysis
Pathology 0.2 0.15
NHL 1 1
HL 0.5 0.17–1.4 0.3 0.07–1.5

Chemotherapy type 0.8 0.4
ABVD/CHOP 1 1
Others chemo 1.15 0.29–4.4 2.1 0.4–12

Prior radiation 0.6 0.1
No prior radiation 1 1
Prior radiation 0.7 0.3–1.9 0.4 0.09–1.4

Relapsed/refractory 0.1 0.17
Relapsed disease 1 1
Refractory disease 2.1 0.85–5 2.5 0.7–9.5

Chemotherapy cycles 0.002 0.5
Chemo cycleso10 1 1
Chemo 410 cycles 4.2 1.62–10.5 1.5 0.37–6.1

N of salvage 0.05 0.9
1 Line of salvage 1 1
2 Lines of salvages 2.6 0.9–7 0.917 0.145–5.75

Chemotherapy cyclesa 0.013 0.4
N of cyclesa 1.35 1.07–1.7 1.15 0.8–1.6

Agea 0.007 0.1
Age at auto-SCTa 1.12 1.03–1.2 1.12 0.96–1.3

Multivariate analysis
Chemotherapy cyclesa 1.3 1.03–1.6 0.02 b

– −
Agea 1.1 1.01–1.2 0.02 b

– −

Abbreviations: ABVD= adriamycin, bleomycin, vinblastin and dacarbazine; CHOP= cyclophosphamide, adriamycin, vincristine and prednisone; HL=Hodgkin
lymphoma; NHL=non-Hodgkin lymphoma. aBoth as continuous variable. bNo significant factor identified for pregnancy in multivariate analysis.
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show any impact on pregnancy, likely due to small number of
patients. Our major limitations include the unavailability of
follicular stimulating hormone and luteinizing hormone levels
and ovarian ultrasound in those patients who were having
amenorrhea, irregular periods or having periods but failed to
become pregnant despite their efforts. Also, details of hormonal
use are not available for 8/15 patients. Another limitation is the
absence of infertility evaluation of male partners. Our observation
of early resumption of menstrual cycle and pregnancies suggests
that future studies should consider early evaluation for menstrual
cycles. Also, presence or absence of menstrual cycle should not be
considered a definitive sign for fertility or infertility without a
proper diagnostic workup. Appropriate timing to consider some-
one having POF post-HDC auto-SCT requires more data and input
from other studies. Question about number of children considered

as a complete family was asked as part of the interview, after the
patients already had HDC auto-SCT. There is a chance that this
answer might vary before and after HDC auto-SCT and ideally a
base line response prior to HDC auto-SCT should have been
obtained. Also, patients’ perceptions of breastfeeding as unsafe
who never delivered is an intriguing observation and may change
after the birth.
Pregnancy and menstruation related data are limited in the

HDC auto-SCT setting. There are limited case reports/series
addressing pregnancies after HDC auto-SCT.4–12 Carter et al.8

reported 122 female patients who underwent HDC auto-SCT; only
four (3%) of them became pregnant and gave live birth nine times
(three with HL and one with non-Hodgkin lymphoma). Two of
these patients also had TBI based conditioning. Loren et al.11

reported Center for International Blood and Marrow Transplant
Research (CIBMTR) observational data on patients transplanted
before 2007. They identified 20 females (18 with lymphoma) who
underwent HDC auto-SCT (non-TBI based conditioning) and
became pregnant. Further details are missing.
Salooja et al.13 from University College Hospital, London, UK

reported 24 premenopausal females. Twelve had a double
transplant and only one resumed menstruation. Ten had single
transplant and six of them (age range 21–32 years) resumed
menstruation. Five of these six menstruating women became
pregnant between 4 and 40 months following HDC auto-SCT.
Salooja et al.4 also reported The European Group for Blood and
Marrow Transplantation (EBMT) data on transplants performed
before 1994. Total HDC auto-SCT were 17 950 (separate numbers
for female are not provided). She reported 39 females with 44
pregnancies.
We have evaluated 89 patients for menstrual cycles, pregnan-

cies and related issues. This is one of the highest single institution
numbers reported to-date in this setting. We have not used
gonadotropin-releasing hormone agonist before HDC. Blumenfeld
et al.17 reported administration of gonadotropin-releasing hor-
mone agonist before HDC auto-SCT with decrease in the
gonadotoxicity and POF from 82% to 33% in lymphoma but not
in leukemia patients; indicating disease specific primary treatment
effect on POF. Donnez et al.18 reported 60 orthotopic reimplanta-
tions of cryopreserved ovarian tissue with promising results.
Utilization of these and other fertility preservation techniques may
be offered to a carefully selected group of patients who are likely
to suffer from POF and have good chances of preservation of
fertility with these techniques.

CONCLUSION
A properly defined selection criterion for pregnancies and fertility
studies post transplant is essential. Our data highlights a
significantly higher than perceived incidence of menstrual periods
and successful pregnancies with normal deliveries after auto-SCT
in patients younger than 40 years. Furthermore, advanced age and
increasing numbers of prior chemotherapy cycles are associated
with higher risk of amenorrhea. Breastfeeding was common in this
population. Finally, proper counseling and discussion regarding
fertility is essential before HDC auto-SCT.
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Table 4. Patient’s characteristics of 26 pregnant females

Total patients Percentage/median
(range)

HL 22 85
DLBCL 4 15
Age at diagnosis (years) 26 20.3 years median

(12–29)
XRT with first line 13 48
Post-HDC XRT 6 23

Age at HDC (years) 26 24.8 years median
(14–33)

414–21 7 27
421–25 7 27
425–30 11 42
430–33 1 4

Age at pregnancya 25 27 years median
(20–37)

20–25 years 9 35
425–30 years 9 35
430–37 years 7 27

N of pregnancies/patient
Pregnant x1 13 50
Pregnant x2 6 23
Pregnant x3 4 15
Pregnant x4 2 8
Pregnant x6 1 4
Total pregnancies 50 −
Live birth 43 86
Normal vaginal
delivery

13 50

C-section 5 19
No information 9 35
Birth defectsb 2 4
Miscarriage+still birth 6+1 14
Breast feeding
practiced

24c 92

Pregnancy timing post auto-SCT
Earliest pregnancy 5 months −
First pregnancy late 114 month

(9.5 years)
−

Before 12 months 5 19
12–24 months 3 12
After 24–96 months 14 54
After 96 month 4 15

Abbreviations: DLBCL=Diffuse large B-cell lymphoma; HDC= high-dose
chemotherapy; HL=Hodgkin lymphoma. aOne patient with missing
information. bNo diaphragm, situs inversus (as explained by patient). cOut
of 25 live births.
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