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France.
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Montpellier, France.
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BACKGROUND. Acute leukemia (AL) requiring cytotoxic treatment occurring during

pregnancy poses a very difficult therapeutic dilemma.

METHODS. By means of a mail questionnaire, information on a series of 37 patients

with a diagnosis of AL during pregnancy was collected from 13 French centers

between December 1988 and November 2003.

RESULTS. Thirty-one patients had acute myeloid leukemia (AML), and 6 patients

had acute lymphoblastic leukemia (ALL). Nine patients were diagnosed during the

first trimester, 10 patients were diagnosed during the second trimester, and 18

patients were diagnosed during the third trimester. Fifteen pregnancies ended with

therapeutic or spontaneous abortion. There were 13 normal deliveries, including 1

gemellary pregnancy, and 9 Cesarean sections. Twenty-three healthy babies sur-

vived from the 37 pregnancies, of whom 15 babies had been exposed to chemo-

therapeutic agents. A complete remission was achieved in 34 patients. Eleven

women had severe extrahematologic complications during the induction remis-

sion course. The median disease-free survival (DFS) was not reached, with a 5-year

DFS of 54%. Ten patients developed recurrent disease. Overall, 12 of 37 pregnant

women died from leukemia.

CONCLUSIONS. Pregnancy does not affect the course of AL. In the first trimester,

termination of pregnancy should be discussed because of the potential fetal

consequences of chemotherapy. Chemotherapy treatment during the second or

third trimester may not require termination of pregnancy, because as remission of

AL and delivery of a normal infant are likely to be obtained. Cancer 2005;104:

110 –7. © 2005 American Cancer Society.
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A lthough acute leukemia (AL) occurs mostly in older patients, it
also may be seen in women of childbearing age. It is not

surprising that, in some patients, the management of AL will be
complicated by a coexistent pregnancy. However, the association
of leukemia and pregnancy is uncommon. Its incidence is esti-
mated to be 1 in 75,000 pregnancies.1 There is no standard ap-
proach for this clinical dilemma, in part because of variables like
the type of malignancy, the seriousness of the symptoms, and the
patient’s personal beliefs. In many patients, the diagnostic work-
up has to be altered because of the pregnancy; and, often, available
treatments have varying risks to the fetus.2,3 Although chemother-
apy reportedly presents some risks during the first trimester, it is
claimed that it can be administered safely during the second and
the third trimesters.4 – 6

In the current study, we report on 37 patients with AL that
occurred during pregnancy in 13 French centers over the past 15
years. We analyze their characteristics and outcomes, and we com-
pare this group of patients with patients reported in the literature.
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MATERIALS AND METHODS
Patients
In this retrospective analysis, information was col-
lected from 13 French center on patients with AL that
occurred during pregnancy who were diagnosed be-
tween December 1988 and November 2003. To obtain
patient information, questionnaires were sent to all
participating centers. Only patients who were known
to be pregnant when the diagnosis of AL was made
were included. Patients with pregnancies that oc-
curred during or after treatment for AL were excluded.

For patient inclusion, diagnostic evaluation and
morphologic classification of AL were carried out as
described previously using French–American–British
criteria.7,8 Cytogenetic data were available in 34 pa-
tients. For acute myeloid leukemia (AML), the Medical
Research Council cytogenetic classification system
was applied.9 Favorable abnormalities included t(15;
17), t(8;21), and inv(16), irrespective of additional ab-
normalities. Cytogenetics were defined as adverse if
they included � 5 unrelated abnormalities (complex
karyotype) or 1 of the following abnormalities: � 5,
del(5q), � 7, abnormalities of 3q. An intermediate
prognosis was assumed in the presence of either a
normal karyotype or other chromosomal changes that
were not encompassed in the favorable or adverse
groups.

Obstetricians who were experienced with compli-
cated pregnancies followed all patients throughout
their pregnancies. Patients and families were kept fully
informed. Treatment strategies were planned and car-
ried out taking into consideration each family’s deci-
sions.

Treatment
Induction treatment of AML consisted of standard-
dose or intermediate-dose cytarabine combined with
an anthracycline (idarubicin, daunorubicin, rubida-
zone, or daunoxome), with or without etoposide. In
patients with acute promyelocytic leukemia (APL), all-
trans retinoic acid (ATRA) was associated with cytar-
abine and daunorubicin. Induction therapy for acute
lymphoblastic leukemia (ALL) consisted of a standard,
4-week, 4-drug or 5-drug chemotherapy regimen of
combined daunorubicin, cyclophosphamide, vincris-
tine, and prednisone with or without L-asparaginase.

Statistical Analysis
Univariate analyses of associations between categori-
cal factors were performed using the chi-square test.
For continuously distributed variables other than
event times, differences between groups also were
tested using the Wilcoxon rank-sum test. The 95%

confidence intervals (95%CIs) of the complete remis-
sion (CR) value were calculated using the exact bino-
mial formula. Overall survival (OS) and disease-free
survival (DFS) curves were estimated by the Kaplan–
Meier method, and the symmetrical 95%CI was calcu-
lated according to the method of Greenwood. OS was
defined as the time from the start of induction therapy
to death or last follow-up, and DFS was defined as the
time from remission after induction therapy to recur-
rence or death. Survival curves were compared using
the log-rank test. Probability (P) values � 0.05 were
considered statistically significant. Computations
were performed using the BMDP PC-90 statistical pro-
gram (BMDP Statistical Software, Los Angeles, CA).

RESULTS
Characteristics of Patients with AL
Information on 37 pregnant women with AL was col-
lected in 13 French centers. The median patient age
was 30 years (age range, 19 – 45 years). Pretreatment
characteristics of the 37 patients are shown in Tables
1 and 2. The interval between the beginning of preg-
nancy and the diagnosis of AL ranged from 5 weeks to
37 weeks (median, 23 weeks). Nine patients had AL
diagnosed during the first trimester, 10 patients had
AL diagnosed during the second trimester, and 18
patients had AL diagnosed during the third trimester.
There were no significant correlations between the age
of pregnancy, features at registration, or types of treat-
ment received after patients achieved CR (Table 3).
The median interval between the diagnosis of AL and
the onset of chemotherapy was 6 days.

Patient Outcomes and Prognostic Factors
Thirty-four patients (92%; 95%CI, 78 –98%) achieved
CR. Two patients had refractory disease, and there was
one toxic death during induction. For postremission
therapy, 23 patients received consolidation regimens
with or without maintenance chemotherapy, and 11
patients underwent high-dose consolidation with
stem cell transplantation (SCT), including 6 autolo-
gous SCTs and 5 allogeneic SCT. The median time
between diagnosis and SCT was 4.5 months (range,
3.2– 6.9 months). The median DFS was not reached.
The 3-year DFS rate was 65%, and the 5-year DFS rate
was 54% (Fig. 1). Ten of 34 patients (29%) who had
achieved CR subsequently developed recurrent dis-
ease, including 6 patients who had received consoli-
dation chemotherapy alone and 4 patients who had
received high-dose consolidation. The median time to
recurrence was 11.9 months (range, 2.3– 40.0 months).
The OS rate was 64% at 3 years and 46% at 5 years (Fig.
2). At a median follow-up of 3.4 years, 12 of 37 preg-
nant women had died of leukemia.
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The white blood cell (WBC) count at the time of
diagnosis was the only parameter that was correlated
with DFS: A WBC count � 10 � 109/L was associated
with a poor outcome (P � 0.01). Factors that were
correlated adversely with OS were a WBC count � 10
� 109/L (P � 0.01), the presence of circulating blasts
(P � 0.04), and bone marrow leukemic cells � 50% (P
� 0.04) at diagnosis. The age of pregnancy at diagno-
sis, the number of prior pregnancies, and the termi-
nation of pregnancy did not influence patient out-
comes.

Termination of Pregnancy and Fetal Outcome According
to the Trimester of Pregnancy during which AL was
Diagnosed

AL diagnosed during the first trimester

Nine patients (median age, 31 years) were diagnosed
during the first trimester (6 patients with AML and 3
patients with ALL) (Table 3). Six women had severe
extrahematologic complications (World Health Orga-
nization [WHO] Grade � � 3) after the induction
remission course: These complications included in-

TABLE 1
Initial Characteristics and Outcomes in 37 Patients with Acute Leukemia Diagnosed During Pregnancy

Patient
no.

Age
(yrs)

Pregnancy
no. AL typea

Weeks of Induction
pregnancy at
diagnosis Induction therapy for AL

Pregnancy
outcome Fetal outcome

Patient
outcome

1 19 2 AML 2 26 RBZ � AraC SVD Term infant CR
2 28 1 AML 3 7 ATRA � DNR � AraC SA — CR
3 38 2 AML 0 15 IDA � AraC TA — CR
4 33 1 AML 3 9 ATRA � DNR � AraC TA Fetal demise CR
5 33 3 AML 5 6 IDA � AraC TA — CR
6 38 1 AML 5 28 IDA � AraC CS Premature birth CR
7 33 1 AML 2 28 DNR � AraC CS Term infant CR
8 38 2 AML 3 5 ATRA � DNR � AraC TA — CR
9 25 1 ALL T 27 DNR � VCR � CPM � Pred SVD Premature birth Refractory
10 30 1 AML 4 23 DXM � AraC CS Premature birth CR
11 38 2 AML 4 26 DNR � AraC SVD Term infant CR
12 27 2 AML 5 16 DNR � AraC � Eto TA — CR
13 34 2 ALL pre-B 9 DNR � VCR � CPM � Pred TA — CR
14 27 2 AML 3 28 ATRA SVD Term infant CR
15 45 2 AML 2 36 DNR � AraC CS Term infant Refractory
16 33 4 ALL pre-B 26 DNR � VCR � Aspa � Pred CS Premature birth CR
17 21 1 AML 2 20 RBZ SVD Term infant CR
18 35 2 AML 4 30 DNR � AraC SVD Term infant CR
19 31 2 AML 1 32 DNR � AraC CS Term twins CR
20 24 1 AML 2 26 DNR � AraC SVD Term infant CR
21 28 1 AML 4 9 DNR � AraC TA — CR
22 30 2 AML 2 18 DNR � AraC SVD Term infant CR
23 25 1 AML 4 26 DNR � AraC CS Premature birth CR
24 30 2 AML 2 26 IDA � AraC SVD Term infant CR
25 22 1 AML 4 13 DNR � AraC � MIT SA Fetal demise CR
26 25 1 AML 5 27 DNR � AraC SVD Premature birth Toxic death
27 26 1 AML 2 17 IDA � AraC TA — CR
28 32 4 AML 2 16 DNR � AraC � MIT TA — CR
29 23 1 AML 4 37 DNR � AraC SVD Term infant CR
30 30 1 ALL Ph� 10 DNR � VCR � CPM � Pred TA — CR
31 21 1 AML 5 19 DNR � AraC TA — CR
32 36 7 AML 2 36 DNR � AraC � MIT CS Term infant CR
33 29 2 AML 4 26 DNR � AraC SVD Term infant CR
34 21 1 ALL pre-B 28 DNR � VCR � CPM � Aspa � Pred CS Premature birth CR
35 25 1 ALL T 9 DNR � VCR � CPM � Pred TA — CR
36 30 1 AML 4 10 DNR � AraC TA — CR
37 33 4 AML 1 22 DNR � AraC SVD Term infant CR

AL: acute leukemia; AML: acute myeloid leukemia; RBZ: rubidazone; AraC: cytarabine; SVD: spontaneous vaginal delivery; CR: complete remission; ATRA: all-trans retinoic acid; DNR: daunorubicin; SA: spontaneous

abortion; IDA: idarubicin; TA: therapeutic abortion; CS: Cesarean section; ALL: acute lymphoblastic leukemia; VCR: vincristine; CPM: cyclophosphamide; Pred: prednisone; DXM: daunoxome; Eto: etoposide; Aspa:

L-asparaginase; MIT: mitoxantrone; Ph�: positive for the Philadelphia chromosome.
a FAB (French-American-British) classification subtype.
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fections (3 patients), hemorrhages (2 patients), and
pericarditis (1 patients). The median time for leuko-
cyte recovery (� 1 � 109/L), granulocyte recovery (�
0.5 � 109/L), and platelet recovery (� 100 � 109/L)
was 23 days. All patients achieved a CR. The median
DFS was not reached, whereas the median OS was 53
months. Eight pregnancies were terminated actively,
and there was one spontaneous abortion.

AL diagnosed during the second trimester
Ten patients with AML (median age, 28 years) were
diagnosed during the second trimester (Table 3). Two
women developed severe infections after the induc-
tion remission course. The median time for leukocyte
recovery (� 1 � 109/L) and for granulocyte recovery
(� 0.5 � 109/L) recovery was 32 days. The median
time for platelet recovery (� 100 � 109/L) was 27 days.
All patients achieved CR. The median DFS was 40
months, and the median OS was 26 months. Five
pregnancies were terminated actively, and there was
one spontaneous abortion. There were three full-term,
normal deliveries of normal newborns. One woman
underwent a Cesarean section with delivery of a pre-
mature baby. Overall, all four healthy babies survived.
All of the babies had been exposed to chemotherapeu-
tic agents.

AL diagnosed during the third trimester
Eighteen patients (median age, 30 years) were diag-
nosed during the third trimester (15 patients with AML
and 3 patients with ALL) (Table 3). Seven women
began chemotherapy after delivery: Three women (in-

cluding 1 woman with a gemellary pregnancy) who
were diagnosed at 30 weeks, 32 weeks and 37 weeks
did not require immediate treatment and had full-
term pregnancies with normal delivery; 2 women were
diagnosed at term after normal delivery of morpho-
logically normal babies; and 2 women underwent Ce-
sarean section with delivery of a premature baby.
Eleven women began chemotherapy during their
pregnancy, including 3 women who had had full-term
pregnancies with normal delivery of morphologically
normal babies, 2 women who had normal delivery of a
premature infant, and 6 women who underwent a
Cesarean section with delivery of full-term, normal

TABLE 2
Cytogenetics of 37 Patients with Acute Leukemia

Diagnosis/subtype
Proportion
(%) Karyotype

No. of
patients

AML
Favorable-risk cytogenetics 36 t(15;17) 4

t(8;21) 4
inv(16) 3

Intermediate-risk cytogenetics 48 Normal karyotype 12
Trisomy 8 1
t(9;11) 1
Monosomy 18 1

Unfavorable-risk cytogenetics 6 Complex karyotype 2
Unknown 10 Failure 3

ALL
B-cell lineage ALL 67 Normal karyotype 2

t(9;22) 1
� X 1

T-cell lineage ALL 33 t(10;11) 1
Failure 1

AML: acute myeloid leukemia; ALL: acute lymphoblastic leukemia.

TABLE 3
Characteristics and Outcome of Pregnant Women with Acute
Leukemia According to the Trimester of Pregnancy at Diagnosis

Characteristic

Trimester in which AL was diagnosed

First
trimester

Second
trimester

Third
trimester

Type of leukemia
AML 6 10 15
ALL 3 0 3

Previous pregnancy
Yes 4 5 10
No 5 5 8

Prior history of MDS
Yes 1 0 1
No 8 10 18

Cytogeneticsa

Favorable 2 4 4
Intermediate 2 3 7
Unfavorable 2 1 3

FAB classificationa

M1 1 1 1
M2 0 4 6
M3 3 0 1
/M4 2 2 5
M5 1 2 2

Termination of pregnancy
TA or SA 9 6 0
CS or SVD 0 4 18

Response to induction
CR 9 10 15
Refractory 0 0 2
Death 0 0 1

Postremission therapy
Chemotherapy 6 8 9
Autologous transplantation 2 0 4
Allogeneic transplantation 1 2 2

Recurrence
Yes 3 4 3
No 6 6 12

AL: acute leukemia; AML: acute myeloid leukemia; ALL: acute lymphoblastic leukemia; MDS: myelo-

dysplastic syndrome; FAB: French–American–British; TA: therapeutic abortion; SA: spontaneous abor-

tion; CS: Cesarean section; SVD: spontaneous vaginal delivery; CR: complete remission.
a Determined in patients with AML.
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babies. Three women had severe extrahematologic
complications (WHO Grade � 3) after the induction
remission course, including infection (1 woman), pul-
monary fibrosis (1 woman), and portal thrombosis (1
woman). The median time for leukocyte recovery (� 1
� 109/L) and for granulocyte recovery (� 0.5 � 109/L)
recovery was 25 days. The median time for platelet
recovery (� 100 � 109/L) was 22 days. Fifteen patients
achieved CR, 2 patients had resistant disease, and 1
patient died from treatment toxicity 1 week after the
normal delivery of a premature baby. The median DFS
and the median OS were not reached. None of the
babies (including the stillborns) presented with mor-
phologic abnormalities, and the evolution has been
normal with regard to growth and development in
those who have been followed. Overall, 19 healthy
babies survived, 11 of whom had been exposed to
chemotherapeutic agents.

DISCUSSION
Since the first publication by Virchow in 1845, a rising
number of patients with AL occurring during preg-
nancy have been reported. Data related to the main
studies reported in the literature are presented in Ta-
ble 4. AML accounts for more than two-thirds of leu-
kemias that are seen during pregnancy,10,11 and the
diagnosis generally is made during the second and
third trimesters.10 This was confirmed in our study, in
which 84% of patients had AML and 16% of patients
had ALL, with 76% of patients diagnosed during the
second or third trimesters. The proportions of favor-
able and normal karyotypes were 38% and 43%, re-
spectively, and were similar to those generally ob-
served.9 Our results in terms of the CR rate (92%) and
the long-term DFS rate (54%) were similar to previ-
ously reported results in patients with AL who were
diagnosed during pregnancy2,3,11–14 and were in accor-
dance with general observations in patients in the
same age bracket who were diagnosed with AL.

Delays or modifications in therapy to ensure the
birth of a healthy infant may affect the maternal prog-
nosis adversely.15 Whereas some authors believe that
pregnancy may accelerate the course of leukemia,16

most authors do not find any support for this hypoth-
esis.2– 4,6,10 Furthermore, patients have been reported
in whom AL was transplanted from mother to child,
presumably through the placenta.17–19 In another pa-
tient, spontaneous remission of AL occurred after ter-
mination of pregnancy.20 However, in that patient, the
leukemia recurred rapidly, and the patient subse-
quently died.

Leukemia in a pregnant patient is supposed to
increase the risk of abortion, fetal wastage, and peri-
natal mortality.10,11,21 Fetal growth restriction and
spontaneous preterm delivery reportedly occur in
� 40 –50% of patients. In our series, only 2 spontane-
ous abortions were observed, but 13 terminations by
medical decision were performed that involved all
patients who were diagnosed during the first trimester
and � 50% of patients who were diagnosed during the
second trimester.

The effects of cytostatic drugs on the fetus may be
studied from two perspectives: immediate effects,
which are well known in terms of abortion and terato-
genicity, and late effects, which are less well known
with potential gonadal and other endocrine disorders,
growth and developmental problems, and genetic and
teratogenic disorders that affect future genera-
tions.5,22–24 The most critical period for teratogenicity
is between the Weeks 3 and 10 of gestation, because
this period correlates with the stage of active organo-
genesis. The occurrence of teratogenicity when che-

FIGURE 1. Kaplan–Meier estimate of disease-free survival (DFS) in the 34

complete responders. CR: complete response.

FIGURE 2. Kaplan–Meier estimate of overall survival (OS) in the 37 patients.
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motherapy is administered during the first trimester
reportedly is 10 –20%.5,24 However, a review in 1988
showed that 86% of fetuses that were exposed to al-
kylating agents, 81% of fetuses that were exposed to an
antimetabolite, and 83% of fetuses that were exposed
to vinca alkaloids and antitumor antibiotics during the
first trimester were free of malformations.6 Combina-
tion therapy engenders a greater risk than single-agent
therapy. Cytarabine and anthracyclines (except idaru-
bicin) have not been associated with the occurrence of
teratogenicity. Thus, the risk of fetal injury induced by
the administration of cytotoxic chemotherapy during
the first trimester of pregnancy is real but actually
occurs in a minority of patients.6 However, it has been
suggested that therapeutic abortion should be offered
to all patients who develop AL during the first semes-
ter.25

Successful treatment of AL in pregnant mothers is
possible with the fetus in utero. Cytotoxic agents ap-
pear to be safer increasingly as the pregnancy ap-
proaches its term. Chemotherapy after the second
trimester is not associated with an increased rate of
fetal malformations.5,6,24,26 Fetal hematopoiesis was
not affected adversely, and no malformations were
observed when chemotherapy was administered dur-

ing the third trimester.27 However, transient myelo-
suppression and increased risk of prematurity or still-
birth have been demonstrated.5,13,21,28 Among the 23
conceptions observed in our series, 7 infants (30%)
were born prematurely. When cytotoxic chemother-
apy is administered near delivery, it is important to
realize that the infant may be born neutropenic
and/or thrombocytopenic. In our series, none of the
15 live infants (even among those who were born
prematurely) who were exposed to chemotherapy pre-
sented with congenital abnormalities, and the follow-
up revealed no subsequent malignancies.

Some situations require special attention. The
management of APL during pregnancy represents a
significant problem, because it usually is associated
with coagulopathy and the potential teratogenic effect
of chemotherapy and ATRA. Prior to the ATRA era,
APL treated with standard chemotherapy did not al-
ways result in a live birth.29,30 The successful use of
ATRA for the treatment of APL during pregnancy was
described first in 1994.31 In a recent review, all patients
with APL during pregnancy who were treated with
ATRA alone or in combination with chemotherapy
had favorable outcomes.32 No teratogenic effect was
observed. ATRA can be given during the second or

TABLE 4
Literature Regarding Acute Leukemia Diagnosed in Pregnant Women

Reference
No. of
patients AL type Patient outcomes Pregnancy and fetal outcomes

Catanzarite and Ferguson, 198421 47 AL Treated: 40 patients
(OS � 12 mos)

5 TA, 3 perinatal demises, 1 live-born infant, 31 LI

Untreated: 7 patients
(1 survivor)

1 TA, 2 perinatal demises, 4 LI

Aviles and Niz, 198834 17 AL No mortality No CM or late side effects
Reynoso et al., 198711 58 AL No mortality 50 live infants (42% term, 56% PB, 1 CM)
Siddiqui et al., 199033 5 MDS 1 CR 3 SVD (1 Down syndrome), 1 TA, 1 hysterectomy
Caliguri and Mayer, 198910 40 AML 72% CR in AML 13 Fetuses in first trimester, 8 PB, 2 SA

20 ALL 76% CR in ALL
Zuazu et al., 199135 8 AML 2 Deaths 2 SA, 1 TA, 1 CS (1 PB), 3 SVD (3 LI), 2

maternofetal deaths
1 ALL

Camera et al., 199636 1 ALL (recurrent) 1 Resistant 1 CS
Hansen et al., 200114 1 ALL 1 CR 1 SVD
Fadilah et al., 200132 16 APL 100% CR No CM
Greenlund et al., 200112 13 AML 9 CR (69%) 29% Fetal loss, no CM
Su et al., 200037 2 ALL 2 CR 1 TA, 1 CS
Ali et al., 200338 6 AML 5 CR, 5 deaths

during therapy
3 SA, 6 TA, 1 LI

4 ALL
Yucebilgin et al., 200339 1 AML 1 CR 1 CS
Current study 31 AML 34 CR (92%) 13 SVD, 2 SA, 13 TA, 9 CS

6 ALL

AL: acute leukemia; OS: overall survival; TA: therapeutic abortion; LI: living infant; CM: congenital malformation; PB: premature birth; MDS: myelodysplastic syndrome; CR: complete remission; SVD: spontaneous

vaginal delivery; AML: acute myeloid leukemia; ALL: acute lymphoblastic leukemia; CS: cesarean section; APL: acute promyclocytic leukemia.

AL during Pregnancy/Chelghoum et al. 115



third trimesters of pregnancy with reasonable safety to
the mother and the fetus. In our series, among four
women who presented with APL, all received ATRA
therapy and achieved a CR. Three of those four
women were diagnosed during the first trimester and
terminated their pregnancy by medical decision or
spontaneous abortion. One woman was diagnosed
with APL at 28 weeks of gestation and had a full-term
pregnancy with normal delivery.

Another special situation is represented by myelo-
dysplastic syndrome diagnosed during pregnancy. In-
deed, an association has been suggested between my-
elodysplasia and pregnancy, and a few instances of
spontaneous remissions have been observed after the
termination of pregnancy.20 However, three of five
patients from the larger published series rapidly pro-
gressed to AL.33 Similarly, 1 of our 2 patients (Patient
36) with initial myelodysplastic syndrome rapidly pro-
gressed to overt AML, whereas the other patient (Pa-
tient 15) was diagnosed at the time of delivery and
progressed later.

Overall, attention must be paid to the drugs used
and the age of pregnancy. We believe that each patient
should be examined individually, considering both the
aggressiveness of leukemia and the stage of the preg-
nancy when the therapy is applied. Despite the inher-
ent limitations derived from this type of study, the
data herein support the hypothesis that pregnant
women in the first trimester should be offered termi-
nation of pregnancy because of the potential fetal
consequences of chemotherapy and the maternal
complications of leukemia. Chemotherapy treatment
during the second to third trimesters, with fetal sur-
veillance and monitoring for adequate growth, may
not require termination, because remission of AL and
delivery of a normal infant seem likely. During the last
trimester, a slight delay in treatment should be con-
sidered to allow for delivery before the initiation of
chemotherapy.
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