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abstract
Background: Acute leukemia in pregnancy is estimated to occur in less than one in one lakh pregnancies. 
Management of these patients differs by the trimester in which they present, because of the differential 
sensitivity of the fetus to chemotherapy during the three trimesters. Because of the rarity of this situation, there 
is scarcity of data on the management of these patients.

Materials and method: We included patients with acute leukemia diagnosed and treated during pregnancy at 
our institute and reviewed 3 successive patients for this case series.

Results and conclusion: Acute leukemia in pregnancy presents a unique challenge for treatment and requires 
multidisciplinary co-ordination for treatment. When judiciously managed, good outcomes of disease of mother 
and fetus can be achieved. Our three patients included one in each trimester; the first trimester patient 
underwent medical termination of pregnancy and has successfully completed treatment. The second trimester 
patient underwent induction chemotherapy and delivered a healthy baby. The patient diagnosed in the third 
trimester delivered a pre-term healthy baby during treatment and continues to be on chemotherapy.
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introduction
Cancers in pregnancy coexist at incidence of 0.1%. 
The frequency and site of cancer are similar to 
those of non-pregnant women of the same age 
[1]. The incidence of acute leukemia occurring in 
pregnancy is one in one lakh pregnancies [2]. Of 
the acute leukemia in pregnancy, acute myeloid 
leukemia (AML) occurs in two thirds followed by 
acute lymphoblastic leukemia (ALL). Acute leukemia 
untreated during pregnancy may result in maternal 
and fetal mortality [3], while delay in treatment 
impacts the rates of remission. However, treatment 
outcomes following chemotherapy are similar in 
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pregnant women as compared with non-pregnant 
women [4, 5].

Drug metabolism is adversely affected by pregnancy 
due to increase in plasma volume, the third space 
presence in the form of amniotic sac and changes in 
renal and hepatic metabolism [6]. Cytotoxic agents 
with molecular weight of less than 400 kDa can cross 
the placental barrier [7] but the fetal malformation 
risk seems to be lower than that might be predicted 
from animal data but is increased when combination 
agents are used. However, data regarding these 
parameters is scarce given the paucity of research 
in such a clinical setting, namely pregnant receiving 
chemotherapy for acute leukemia, and therefore not 
many clinicians have used standard dosages based 
on body surface area (BSA). Another concern is 
that nutritional deficiencies due to co-existence of 
pregnancy, disease and ongoing chemotherapy may 
adversely affect fetal growth [8].

Cytarabine, Vincristine and anthracyclines (in 
different permutations) form integral parts of nearly 
all drug regimens in acute leukemia. Cytarabine 
and anthracyclines are used in both myeloid and 
lymphoid leukemias, of which anthracyclines are 
considered relatively safe as they have a molecular 
weight >500 kDa; are hydrophilic molecules and 
are metabolized by placental P-Glycoprotein. 
However, cytarabine has been associated with limb 
deformities [9]. Vincristine is predominantly used in 
ALL and it appears to be safe during third trimester 
of pregnancy [10].

First trimester (0-13 weeks)
Pre-embryonic stage occurs from fertilization until 
17 days after conception, rapid cell division occurs 
during this phase. Cytotoxic insult during this phase 
often results in miscarriage; however, if repair of 
this damage occurs the pregnancy may still proceed 
with no long term effects. The embryonic phase (2-8 
weeks after conception) is the organogenesis phase 

and chemotherapy insult may result in end organ 
damage (heart, neural tube and limbs) and this is 
irreversible more often than not [11, 12]. The CNS, 
renal system and gastrointestinal (GI) tract exhibit 
growth and differentiation throughout the fetal phase 
(8-38 weeks) and as such they remain susceptible to 
toxicity of chemotherapeutic agents [8].

Hence termination of pregnancy is indicated prior 
to treating acute leukemia diagnosed in the first 
trimester of pregnancy. The decision to treat acute 
leukemia during this phase should be taken with 
extreme caution and requires thorough counseling 
of the family with regard to the high risk of poor fetal 
outcomes.

Second and third trimester
During this time there is a high risk of fetal growth 
retardation (IUGR), preterm delivery and even fetal 
death (IUD) but there appears to be no increase in 
the incidence of congenital malformations [13].

Chemotherapy for acute leukemia may be planned 
during the second and third trimesters of pregnancy, 
but the timing should be such that the pancytopenia 
that almost always ensues does not hinder delivery 
of the fetus.

Materials and method
Three successive patients with acute leukemia 
diagnosed during pregnancy at our institute were 
followed for diagnostic workup, management (of 
disease and of pregnancy) and outcomes of the same. 
Ethical approval was taken from the Institutional 
Ethics Committee and all patients gave informed 
consent prior to using their data.

Results
We detail below the patients and their clinical course, 
with a tabulated summary (Table 1).

table 1: Patients details.

SN Age/ Sex Diagnosis Trimester Treatment given Fetal outcome Disease status

1 27/F AML (Intermediate Risk) 1st (11 wks) 7 + 3 Ý 3# HIDAC MTP at 11 
weeks

Treatment complete; 
Remission

2 27/F AML (Poor Risk) 2nd (21 wks) 7 + 3 Ý 1# HIDAC NVD at 34 
weeks

Post induction of remission, 
marrow in relapse.

3 30/F B-ALL (Ph neg) 3rd (28 wks) VP-VDP-VP-VDP-VP LSCS at 32 
weeks

Post Ph II induction: 
Remission

7 + 3: 7 days cytarabine, 3 days daunorubicin; HIDAC: High dose ara-C; V: Vincristine, D: Daunorubicin; P: Prednisolone; wks: weeks.
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Case 1
A 27-year-old woman, primigravida at 11 weeks of 
gestation presented with complaints of generalized 
weakness and body ache for 10 days. Her complete 
blood count (CBC) showed severe anemia and 
thrombocytopenia; Bone marrow examination 
and flow cytometry along with karyotyping and 
conventional cytogenetics established a diagnosis of 
intermediate risk AML.

Pre-treatment workup for chemotherapy fitness was 
normal. Obstetric evaluation and fetal sonography 
showed a single live fetus at 11 weeks of gestation 
(+ 2 days). The family was advised regarding various 
treatment options and the high risk of fetal adverse 
effects with chemotherapy in the first trimester of 
pregnancy. Requesting time for deliberation she 
took discharge on request and returned two weeks 
later after having undergone a medical termination 
of pregnancy (MTP) with an outside obstetrician. 
Obstetrician re-evaluation was done, which revealed 
no abnormality or retained products of conceptus. 
Patient was for induction chemotherapy with 3 + 7 
regimen (3 days Daunorubicin + 7 days Cytarabine). 
She received chemotherapy as planned with minimal 
tolerance issues; post induction absolute neutrophil 
count (ANC) nadir (nil) was achieved 8 days after 
completion. Bone marrow examination for response 
assessment showed that she was in remission and 
was therefore given consolidation chemotherapy 
with 3 cycles of HIDAC (High dose cytarabine) 
regimen.

The patient is presently 3 months post chemotherapy 
and is being reviewed on an outpatient basis with 
monthly manual differential counts. She continues 
to be in remission.

Case 2
A 27-year-old woman, primigravida at 21 
weeks of gestation presented with complaints 
of generalized weakness along with low grade 
fever for 10 days. Her CBC showed severe anemia 
along with leukocytosis (with 70% blasts) and 
thrombocytopenia. Bone marrow examination along 
with immunophenotyping established a diagnosis of 
AML. Karyotyping and conventional cytogenetics and 
revealed FLT3 positivity and she was categorized as 
having poor risk disease.

Obstetrician evaluation and fetal sonography 
showed a single live fetus at 21 weeks of gestation 

(+ 3 days). After extensive discussions with the 
family and informed consent, she was planned for 
induction chemotherapy with 3 + 7 regimen. The 
post chemotherapy absolute neutrophil count (ANC) 
nadir was recorded after 15 days. Weekly antenatal 
scans during and post chemotherapy were normal 
and one week post count recovery scan suggested a 
gestational age of 26 weeks (+ 4 days). Bone marrow 
was in remission, and the patient was kept on 
watchful follow up with twice weekly hemograms.

Blast cells reappeared in peripheral smears 10 days 
later, with the pregnancy at 28 weeks of gestation. 
Obstetricians' opinion was sought regarding early 
delivery of pregnancy, and it was suggested to 
attempt to take the pregnancy as close to 34 weeks as 
possible. It was decided to give low dose cytarabine 
for 7 days. Disease activity appeared to be in control 
for a week, but blasts again started rising with fetal 
sonography normal. Consequently it was decided to 
restart high dose chemotherapy with HIDAC regimen 
(at around 31 weeks of gestation) with which blasts 
cleared from the peripheral smear by the 3rd day 
post chemotherapy. However disease control was 
maintained for only 2 weeks. Antenatal checkup 
and sonography showed a viable healthy fetus at 34 
weeks of gestation and the patient was planned for 
normal vaginal delivery (NVD).

She delivered a healthy baby (1.9kg weight (Figure 
1), within 2SD of expected weight for gestational 
age) and the labour and peripartum period was 
uneventful. The patient is presently one week 
postpartum, on supportive management for lower 
respiratory tract infection (LRTI) and transfusion 
support for persistent thrombocytopenia.

Figure 1: Healthy baby of case 2.
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Case 3
A 30-year-old woman, 2nd gravida in 3rd trimester 
presented with complaints of generalized weakness 
along with low grade fever for 3 months. Her 
CBC showed moderate anemia along with severe 
thrombocytopenia; total white cell count was 8,100/
cu mm with 58% blasts. Bone marrow examination 
along with immunophenotyping established a 
diagnosis of Philadelphia chromosome negative, 
B-cell ALL.

Comorbidities included short stature along with 
severe kyphoscoliosis and a history of pre-term 
delivery (at 30 weeks) 3 years ago. There was 
no family history for any of these. Obstetrician 
evaluation and fetal sonography showed a single 
live fetus at 28 weeks of gestation (+ 3 days). She 
also had gestational hypertension which was 
managed with oral labetalol. After discussions with 
the family, it was decided to proceed with steroids 
(Prednisolone) with vincristine on a weekly basis. 
The treatment was continued for 4 weeks, with 
daunorubicin given on alternating weeks (total 2 
doses). More aggressive treatment was not pursued 
in view of persistent fever and history of pre-term 
delivery (anticipating another pre-term delivery). 
Tolerance to chemotherapy was good and weekly 
obstetric evaluations showed no abnormalities. 
Peripheral smear showed clearing of blast cells by 
day 8 of chemotherapy with recovery of anemia and 
normalization of platelet counts.

Obstetrician opinion was taken regarding termination 
of pregnancy at this point, and it was advised to take 
the pregnancy as close to 34 weeks as possible. 
Betamethasone was advised for accelerating fetal 
lung maturation while we waited. One more dose 
was given (totaling 5 doses of VCR and 2 doses of 
daunorubicin) while continuing prednisolone. Soon 
after that the patient went into pre-term labour; 
she subsequently delivered a healthy baby [1.4kg 
weight (Figure 2), within 2SD of expected weight for 
gestational age] via lower segment caesarian section 
(LSCS) with an uneventful postpartum period. The 
patient is presently 4 weeks postpartum and has been 
started on BFM90 protocol based chemotherapy.

Discussion
Here we present three cases of acute leukemia 
in pregnancy in different trimesters. There are 

two important things to be considered in the 
management of acute leukemia in pregnancy. Firstly, 
the mother who needs cancer therapy and secondly 
the developing fetus who needs to be protected from 
the adverse effects of the antineoplastic drugs [14].

Figure 2: Healthy baby of case 3.

Several researchers have reported small series’ of 
patient with acute leukemia in pregnancy [15-25]. 
Most show that delivering chemotherapy to these 
patients is feasible while maintaining maternal 
outcomes in line with those for non-pregnant 
women. The fetal outcomes, however, depend most 
upon the time at presentation. These are surmised 
in Table 2.

The largest reported case series is by Greenlund et 
al. [22] who treated 17 such patients over 37 years; 
they achieved remissions in about half of these cases. 
Out of 7 of these patients who presented in their first 
trimester, 4 underwent therapeutic abortions while 
2 had spontaneous abortions; one patient received 
the full course of treatment and had a favourable 
fetal outcome (1/7, 14.3%). Overall, they had 9 
favorable fetal outcomes and 10 remissions.

In our experience, the above results seem achievable 
with good maternal and fetal outcomes by timely 
management of the disease and its complications.

Conclusions
Acute leukemia in pregnancy is a rare condition that 
has to be managed by a multidisciplinary team. The 
therapeutic options and the related risks need to 
be discussed with each patient while involving the 
family on a case to case basis. Leukemia occurring 
in first trimester is managed by therapeutic 
abortion followed by chemotherapy, while those 
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in second and third trimesters can be started on 
chemotherapy after appropriate informed consent 
has been taken. Continuous maternal and fetal 
monitoring is mandatory and one has to anticipate 
the complications that may arise during treatment 
due to pregnancy or due to the disease. With a 
multidisciplinary management approach we can 
improve outcomes of disease without adversely 
affecting the fetal outcome.
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