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Abstract. Background: To assess maternal and fetal outcome of women and newborns who
received chemotherapy during pregnancy to treat Hodgkin lymphoma (HL)in early stages (IA,
IIA), we performed a retrospective analysis of a cohort of 44 pregnant women with HL and early
stages, diagnosed and treated between 1988 to 2013, at a tertiary reference cancer center.
Methods: We analyzed data on HL characteristics and treatment, with a particular attention to
maternal and fetal complications; in children, we performed a longer follow-up to detect any
anomaly in physical development, scholar performance, psychological, cardiac, neurological
function, and intelligence tests.
Results: Median age was 29.4 (range 21-37) years; Most patients were stage IIA (86%), had M a
bulky mediastinal disease (78%) and 60% had > 3 nodal sites involved; thus these patients were
considered to have a not favorable condition. Abortion was refused when it was proposed. All
patients received chemotherapy during pregnancy; ABVD (adryamicin, bleomycin, vinblastine,
and dacarbazine) at standard doses and schedule, even during the first trimester. Radiotherapy,
when indicated, was administered after delivery in 39 patients. No obstetrical complications were
observed, delivery occurred between 33 to 36 weeks in 10 cases (22%); and >37 weeks in 34 cases
(87%). Four newborns were low-weight: 2012 g median (range 1750 – 2350 g). No clinical
malformations were observed, and development of newborns was physiological without evidence
of cardiac and neurological damage, behavior, intelligence, and scholar attendance were normal.
At median follow-up range of 120.4 (48-299) months, the progression-free survival and overall
survival of patients were 95% and 93%respectively
Conclusion: Combined chemotherapy, as initial therapy appears to be the best approach in this
setting of patients, with an excellent outcome to both mothers and children. If radiotherapy is
necessary, it could be administered after delivery.
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and pregnancy.
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Introduction. Cancer is a leading cause of death
in women of childbearing age. Although
simultaneous occurrence during pregnancy is
uncommon with a reported incidence of 0.07 to
0.8%, it is evident that in the last years an

increment in reported cases was observed. The
coincident occurrence of cancer and pregnancy
presents complex therapeutic problems for the
patient,
family,
oncologist,
obstetricians,
pediatricians, and neonatologist. The potential
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effects of therapeutic interventions on the
developing fetus influence both physicians
recommendations and patients decision; regarding
the choice of chemotherapy or radiotherapy, the
timing of their administration, and whenever a
pregnancy should be continued or treatment is
deferred after delivery. Most of these problems
concern the risks to the fetus and the best
therapeutic schedule to treat with curative attempt
to the mother.1-3 Hodgkin lymphoma (HL) is the
most
common
hematological
malignancy
associated with pregnancy. Treatment of advanced
stages (IIB, III and IV) during pregnancy has well
defined, and ABVD (adriamycin, bleomycin,
vinblastine, and dacarbazine) is considered the
best therapeutic option, with a very good response
and overall survival, and minimal toxicity to the
fetus,4-11 even administered during the first
trimester.12 However, treatment during early
stages (IA and IIA) remain controversial, while
some oncologist suggested that chemotherapy
administration will be deferred until after
delivery,4-6,8-10 and suggested that the use of single
agent: vinblastine, could be administered, but, no
precise schedule; dose, timing, time; has been
considered.
Adjuvant Radiotherapy (RT) is an excellent
option in early HL, without pregnancy associated,
with overall survival (OS) > 95% at more than ten
years.13,14 RT during pregnancy remains to be
controversial, some authors suggested that RT can
be employed with adequate protection,6,9.10,15 but,
concern about late toxicities,16-18 will be
considered and RT has been suggested that will be
administered after delivery, it is necessary. Thus,
we retrospectively analyzed our cohort of pregnant
patients with early stage HL that were treated with
a uniform schedule, and with a longer follow-up,
to observe the impact on OS in mothers and to
assess the outcome of the children.
Material and Methods. We conducted a
retrospective analysis of patients who had a
diagnosis of HL on early stages, from 1988 to
2013. The diagnosis was established by biopsy
that was revised for two pathologists . All patients
were staged with physical examination, complete
blood
counts,
serum
chemistry,
serum
determinations of lactic dehydrogenase and beta-2
microglobulin,
also
tests
to
virus
immunodeficiency virus, hepatitis B and C;
aspirate and biopsy of bone marrow, X-ray of the

thorax, ultrasound of abdomen and pelvis were
performed. Pregnancy was carefully examined by
two obstetricians in an obstetric high-risk clinic;
fetal ultrasound was performed at diagnosis, and
every month until delivery. All cases, we informed
to the patient, family, lawyer, religious people,
about the risks of began treatment with
chemotherapy or deferring treatment after
delivery, also, the options of treatment of single
agent: vinblastine, 6 mg/m2, every two weeks until
delivery. When curative chemotherapy was the
election, we administered the ABVD regimen at
standard doses and schedule. Chemotherapy was
stopped between week 35 to 37 to avoid the risk of
hematological toxicity. Delivery was performed
according to the obstetrics indications.
Abortion was not accepted by any of the
women. Six patients preferred to defer the
treatment and received single agent, but, in all
cases clinical progression of the tumor was
observed: a cough, fatigue, dyspnea (that were
considered as increased in oppression of the
respiratory tract) and increase in tumor mass,
measured with clinical or radiologically studies;
and complete chemotherapy regimen was
administered. The delay in treatment was 8.9 (3 to
12) weeks.
If the patient did not complete the six cycles of
chemotherapy during pregnancy, it was restarted
after two weeks of delivery to complete the
schedule. If RT, was considered necessary, it was
four weeks after chemotherapy was completed.
At birth, the newborns were carefully examined
by neonatologist team, to detect any congenital
abnormalities, height and weight were considered,
complete blood counts and serum chemistry were
performed. Subsequently, the children were
carefully evaluated at 3, 6, 12 and moths, and
annually until now. At each visit, biometric data
were obtained and compared with normal children
of the same, economic and social status.
Psychological test, behavior development and
scholar attendance, were performed every three
years. Neurological examination was conducted
annually. Cardiac evaluation with ultrasound was
performed from the 5-year, every 5 years, or when
any clinical suspicious.
The mothers were evaluated with respect to
response type, duration of progression-free
survival and OS. Also fertility after chemotherapy,
to observe if the new pregnancies could affect the
possibility of relapse.19
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The study was approved by the Scientific and
Ethical Committee of our Institution, and all
mothers, and children (< 18 years) for the legal
custodian, gave a written consent to publish the
results.
Results. Forty-four women fulfilled the criteria
entry. Table 1, shows the mother clinical
characteristics; most patients were stage IIA,
(86%); 27 have > 3 nodal sites involved (60%), 38
have a bulky mediastinal disease (86%); nodular
sclerosis was the most frequent histology
presentation (84%). All patients received
chemotherapy during pregnancy, including four
patients during the first trimester. Twenty-four
patients (55%) received more than three cycles of
chemotherapy before delivery. At the time of
Table 1. Mothers. Clinical characteristics.

Number
Age(years) range
Median

No

%

44

100

21 – 37
29.4

First pregnancy

13

29

Stage IA

6

13

IIA

38

86

Nodular sclerosis

37

84

Mixed cellularity

5

11

Histology:

Not classified

2

4

Mediastinal bulky disease

38

86

> 3 nodal sites

27

60

Chemotherapy during pregnancy

44

100

First trimester

4

9

Second trimester

32

72

delivery, 28 patients (63%) had a complete clinical
response. Two patients (both deferred treatment
for 5 and 8 weeks) were on partial response after
chemotherapy and were converted to complete
response after radiotherapy.
Chemotherapy was well tolerated, only seven
cases of moderate granulocytopenia were observed
(3.4%). No anemia, thrombocytopenia or other
abnormal laboratory tests were observed. Delay on
treatment was minimal, and the dose-intensity was
> 96%. 42 patients (95%) are alive-free disease
and could be considered cured, with an OS of 5.6
to 22.4 (median 11.5) years. One patient relapses
and was refractory to salvage therapy, including
stem cell transplant.
No obstetrical complications were observed,
delivery was without complications. Eight patients
were pregnant after chemotherapy, and no
evidence of relapse has been observed.
Table 2 show the clinical characteristics of
newborns, the 4 newborns that received
chemotherapy during the first trimester had lowweight: 1950 to 2100 (median: 2010) g, these
fetuses began ABVD regimen at 12, 13, 16, and 16
weeks of pregnancy, but, all recovered the normal
weight at a median of 7.4 weeks.3-10 No congenital
abnormalities were observed. Psychological,
physical, neurological and cardiac tests were
normal. Physical development was according to
the standard of the Mexican population. Academic
development was similar to children of the same
economic and social status. Intelligence tests,
including verbal and performance IQ, were within
normal ranges, as compared with 77 children of
the same age, that were the control group. The
Table 2. Newborns. Clinical characteristics

Number of cycles during pregnancy
1

2

4

Delivery: weeks of gestation

No

%

2

8

18

33 to 36

10

22

3

10

22

> 36

34

77

4

10

22

Weight (g)

6

14

32

< 2500

4

9

2600 – 3000

17

38

> 3000

23

52

Status at delivery
Complete Response

44

54

Radiotherapy after Delivery
39
80
*After completion of treatment: 6 cycles of ABVD and
radiotherapy when necessary
Current status

Median 3125

Alive free-disease

42

95

Current status

No

%

Lost to follow-up

1

2

Alive, normal life

43

97

2

Died, home accident

1

2

Died, relapsed and/or tumor progression

1

Range 2150 – 3900
Congenital malformations 0
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children that received chemotherapy during the
first trimester had a healthy physical development.
Also, no cardiac, neurological deficiencies were
found, and the academic approach was normal
without any difference between the children that
received chemotherapy during the second or third
trimester. A child died at nine years age, for a
home accident. No evidence of second neoplasms
and acute leukemia have been documented. No
statistical differences were observed when
univariate tests observed the impact on outcome in
these patients (data not shown).
Discussion. Treatment of cancer during pregnancy
remains a challenge because the common
treatment included chemotherapy, which has been
considered to produce detrimental effects on a
fetus, including congenital malformations,
mutations, carcinogenesis, intrauterine growth
restriction, mental retardation and low-weight.
These side-effects limited the use of chemotherapy
during 30 years; actually it is considered that
chemotherapy could be safely administered during
the second and third trimester,2-11 and eventually,
according to the aggressiveness the hematological
malignancy, during first trimester,12 but,
considering that certain drugs, like methotrexate,
idaurubicin, 6-mercaptopurine, should always be
avoided.
At present, chemotherapy is accepted to be
administered in HL during second and third
trimester of pregnancy, because of the ABVD
regimen, that is the best therapeutic approach in
the neoplasm, appear to be safe to the fetus, and
the prognosis of the women remain to be excellent
with minimal complications.3,7-10,11,12,15 But, most
of the reported cases were mothers with advanced
stages (IIB, III, IV) and organ-failure secondary to
tumor infiltration and needing a prompt treatment.
Treatment of early stages remains to be
defined;
some
reports
suggested
that
chemotherapy in this condition could be deferred,
because the prognosis in this stage remain good,
and the growth of the tumor until delivery did no
affected the possibility of response,2,3,9,10 or well
indicated a single agent, as vinblastine; but, the
doses, the schedule, and the growth of the tumor
was not reported. However, some patients even in
early stage, have some adverse prognostic factors,
as bulky mediastinal disease and > 3.
Nodal involvement sites and mediastinal bulky
disease, and in this condition no has been

addressed the use of a single agent. In the present
study, we agree to offer the possibility of deferred
treatment, and the six patients who accepted were
included in an intensive vigilance. The six patients
showed dates of progression of the tumor: increase
in the volume of the clinical lymph nodes, and the
increased in no-specific symptoms: a cough,
dyspnea, fatigue, that we interpreted as
compression of the airways. Taking into
consideration our results, the treatment with
chemotherapy should not be deferred, because
mothers have an excellent obstetrical course, no
complications during the delivery and 95% of the
patients are alive and possibly cured. Also, the
newborns did no-show any severe problems, only
four children had low-weight that was quickly
recovered, and the development of children was
normal. Thus, our results confirm that good
prognosis of HL during pregnancy.
Some concerns about the patients who were
treated for HL during pregnancy regard the relapse
that could be most frequent. However, the large
study of Weisbull et al.,19 and our data show that
no a major risk of relapse of HL exist in patients
treated in pregnancy and in the subsequent
pregnancies.
The best treatment of early-stage HL and bulky
disease is the use of chemotherapy and RT. In
some cases, RT has been administered during
pregnancy, and apparently without damage to the
fetus, but the follow-up is very short to observe the
possibility of a carcinogenetic effect and
apparition of acute leukemia or solid tumors16,17
will have to be considered. Taking into
consideration these concerns we decided to avoid
the use of RT during pregnancy and employed RT
after delivery. Our data show that the prognosis is
good and RT remains useful when employed after
delivery.
Conclusions. The best approach to treat early
stages HL, is the use of standard chemotherapy,
that is well tolerated, retains an excellent outcome
and the newborns did not show any abnormalities
secondary to employ chemotherapy.
We agree that definitive conclusions cannot be
drawn, because it a single center report, but,
controlled studies are not possible in this setting,
and taking into consideration the low number of
cases reported, we wait that more people report
patients in this clinical condition to have the best
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information to define the treatment in this group of

patients.

References:
1.

Rizak T, Mega A, Legare R, Castillo J.: Management of
hematological malignancies during pregnancy. Am J Hematol
2009;84:830-841. https://doi.org/10.1002/ajh.21547 PMid:19844988
2. Lishner M, Avivi I, ApperleyJF, et al.: Hematological malignancies in
pregnancy. Management guidelines from a international consensus
meeting. J Clin Oncol 2016;38:501-508.
https://doi.org/10.1200/JCO.2015.62.4445 PMid:26628463
3. Pinnix CC, Andraos , Migrom S, Fanale MA.: The management of
lymphoma in the setting of pregnancy. CurrHematolMalig Rep
2017;12:251-256. https://doi.org/10.1007/s11899-017-0386-x
4. Lishner M, Zemlikis D, Degendorfer P, et al.: Maternal and fetal
outcome following Hodgkin's disease in pregnancy. Br J Cancer
1992;68:114-117. https://doi.org/10.1038/bjc.1992.21
5. Gelb AB, Vanderigne M, WarnkeRZ, KamelRA.. Pregnancy
associated lymphoma. Cancer 1996; 78:304-310.
https://doi.org/10.1002/(SICI)1097-0142(19960715)78:2<304::AIDCNCR18>3.0.CO;2-#
6. Walsh EM, O'Kane GM, CalooKA, et al.: Is chemotherapy always
required for cancer in pregnancy. Irish J Med Sci (in
press)doi:10.1007/s11845.017-017-1602-3.
7. Pereg D, Koren G, Lishner M.: The treatment of Hodgkin and nonHodgkin's lymphoma in pregnancy. Haematologica 2007;92:12301237. https://doi.org/10.3324/haematol.11097 PMid:17666365
8. Pinnix CC, Osborne EM, Chihama C, et al.: Maternal and fetal
outcome after therapy for Hodgkin and non-Hodgkin lymphoma
diagnosed during pregnancy. JAMA Oncol 2016;3:1065-1069.
https://doi.org/10.1001/jamaoncol.2016.1396 PMid:27227654
9. Evers AM, Advani R, Press OW, et al.: Lymphoma occurring during
pregnancy: Antenatal therapy, complications and maternal survival in
a multicenter analysis. J Clin Oncol 2013;4132-4139.
10. Eyre TA, Lau IJ, Mackillop L, Collins GP.: Management and
controversies of classical Hodgkin lymphoma in pregnancy. Br J
Haematol
2015;169:513-630.
https://doi.org/10.1111/bjh.13327
PMid:25684034

11. Aviles A, Neri N.: Hematological malignancies and pregnancy. A
final report of 84 children who received chemotherapy in utero Clin
Lymphoma 2001;2:173-175.
https://doi.org/10.3816/CLM.2001.n.023 PMid:11779294
12. Aviles A, Neri N, Nambo MJ.: Hematological malignancies and
pregnancy. Treat or not treat during pregnancy. Int J Cancer
2012;131:2678-2683 https://doi.org/10.1002/ijc.27560
PMid:22511239
13. Sasse S, BröckelmannPJ, Goergen H, et al.: Long-term follow-up of
contemporary treatment in early-stage Hodgkin's lymphoma. J Clin
Oncol 2017;35:1999-2007. https://doi.org/10.1200/JCO.2016.70.9410
PMid:28418763
14. Aviles A, Delgado S.: A prospective trial comparing chemotherapy,
radiotherapy and combined therapy in the treatment of early stage
Hodgkin disease with bulky disease. Clin Lab Haematol 1998;20:9599. https://doi.org/10.1046/j.1365-2257.1998.00096.x
PMid:9681219
15. Amit V, Barzilat M, Avivi I.: Management of hematological
malignancies. Special consideration in pregnant women. Drugs
2015:75:1725-1738.
https://doi.org/10.1007/s40265-015-0464-0
PMid:26416583
16. Klieger –Grossman C, Djokanovic N, Chitaya D, Koren G.: In utero
exposure to therapeutic radiation for Hodgkin lymphoma. Can Fam
Phys 2009; 55:988.991.
17. BoiceJB Jr, Miller RW.: Childhood and adult cancer after intrauterine
exposure to ionizing radiation. Treatology 1999;59:227.233.
18. Mazorakis M, Lyraraki E, Varveris C, Samara E, Zourak K,
Damiasakis J.: Concepts dose from involved-field radiotherapy for
Hodgkin's lymphoma or a lineal accelerator equipped with MLC.
Atrahlenther Onkol 2009;85:355-363.
19. Weisbull CE, Elorantz S, Smedby K, et al.: Pregnancy and the risk of
relapse in diagnosis with Hodgkin lymphoma. J ClinOncol
2016;34:337-344. https://doi.org/10.1200/JCO.2015.63.3446
PMid:26668344

www.mjhid.org Mediterr J Hematol Infect Dis 2018; 10; e2018006

Pag. 5 / 5

