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Summary. An 18-year-old woman with severe pancytope- 
nia secondary to chemotherapy given in the third trimester 
of pregnancy and who delivered an infant with normal pe- 
ripheral blood counts is reported. The literature is re- 
viewed, and recommendations for the method of delivery 
in this setting are discussed. 

Introduction 

The potential toxicities of chemotherapeutic agents to the 
fetus are not well known, as experience with cytotoxic 
chemotherapy in pregnancy is limited. We now report the 
delivery of a male infant with normal blood counts despite 
profound simultaneous maternal leukopenia and thrombo- 
cytopenia following the administration of chemotherapy 
for metastatic Ewing's sarcoma. 

Case report 

An 16-year-old Mexican American woman presented at 5 
months of gestation with painful swelling of the left low- 
er extremity. Physical examination revealed a tender 
10 cm × 3 cm mass over the left fibula. Biopsy was consist- 
ent with Ewing's sarcoma. Additional workup confirmed 
the presence of multiple small pulmonary metastases. 
Chemotherapy was initiated with cyclophosphamide, 
methotrexate, adriamycin, and vincristine. The patient tol- 
erated the first two cycles of therapy with moderate cyto- 
penias necessitating transfusion of red blood cells and 
platelets, but without requiring hospitalization. On days 
43-45 of treatment the patient received cyclophosphamide 
1200 mg/m 2, methotrexate 12 mg/m 2 daily for 2 days, and 
adriamycin 20mg/m 2 daily for 3 consecutive days; 12 
days later she developed severe mucositis and fever to 
39 °C and was admitted to hospital with a white blood cell 
count of 200/mm 3, hemoglobin 9 g %, and platelet count 
30000/mm 3. The patient was treated with antibiotics i.v. 
and 6 h after admission, at approximately 7 months of ges- 
tation, experienced spontaneous rupture of membranes 
and went into active labor. She was given 10 units of plate- 
lets, 1 unit of packed red blood cells and underwent an un- 
complicated caesarean section with delivery of a 2200-g 
healthy male infant. The baby's initial blood counts, ob- 
tained 30 min after birth, revealed a white blood cell count 
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of 7200/mm 3 with 28% PMNs, 69% lymphocytes, 2% mon- 
ocytes, 1% eosinophils, 15 nucleated red blood cells per 
100 WBCs and a platelet count of 151000/mm 3. The infant 
was discharged after 3 days and at 10 weeks continues to 
enjoy normal growth and development. The mother has 
had regression of pulmonary metastases and continues to 
receive aggressive therapy. 

Discussion 

To our knowledge this is the fourth reported case in which 
neonatal blood counts have been recorded at delivery in a 
baby whose mother was pancytopenic as a result of cyto- 
toxic chemotherapy. In the cases reported by Doney et al. 
[3], Dietz and Gee [1], and Nordlund et al. [7] normal 
blood counts were also found despite marked maternal 
pancytopenia (Table 1). In Doney et al.'s case, the mater- 
nal bone marrow was hypoplastic 4 weeks after chemo- 
therapy for acute myelogenous leukemia, whereas in the 
case reported by Dietz and Gee the etiology of pancytope- 
nia was not specified and might have been due either to 
chemotherapy or persistent leukemia. Although we did not 
perform a bone marrow study on our patient, there was no 
evidence of bone marrow compromise prior to chemother- 
apy. 

The normal fetal blood counts despite maternal pan- 
cytopenia raises the question of transplacental passage of 
chemotherapeutic agents and its impact on fetal hemato- 
poiesis [9]. There is a paucity of data on this subject. How- 
ever, detectable levels of cyclophosphamide but not of ad- 
riamycin have been found in amniotic fluid after maternal 
exposure to these drugs in single case reports [2, 5]. Our 
patient received both these agents in significant doses. 
D'Incalci et al. reported an amniotic fluid level approxi- 
mately 25% that of maternal plasma 1 h after the adminis- 
tration of 400 mg/m 2 cyclophosphamide for the treatment 
of advanced Hodgkin's disease during the third trimester 
of pregnancy [2]. The extent of fetal hepatic conversion of 
cyclophosphamide to its active form is unknown, but it has 
been reported that fetal liver possesses the P-450 mono- 
oxygenase microsomal enzymes required for conversion of 
cyclophosphamide to its cytotoxic metabolites [10]. Phar- 
macologic data on transplacental passage of methotrexate 
and vinca alkaloids are also limited. Since methotrexate is 
known to be teratogenic in humans and vinca alkaloids, in 
rats, these agents must cross the placental barrier [4, 11]. 
The extent of their transplacental passage and subsequent 
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Table 1. Summary of data relating to birth of babies to pancytopenic mothers 

Chemotherapy Diagnosis Interval from Maternal Newborn 
chemotherapy blood counts blood counts 
to delivery 

Method of 
delivery 

Outcome References 

Cyclophosphamide WBC 200/ram 3 WBC 7200/mm 2 
Adriamycin Hemoglobin (PMNs 2016) 
Methotrexate Ewing's 12 days 9 g% Hemoglobin 

sarcoma Platelets 18 g% 
Vincristine 39 days 30 000/mm3 Platelets 

151 000/mm 3 

Caesarean 
section 

Apgar 95 

Normal growth 
and development 
at 2 months 

Maternal recovery 

Current report 

Hydroxyurea WBC 100/ram 3 WBC 6200/ram 3 
Daunorubicin Hematocrit (PM Ns 3200) 
Cytosine Acute 29 Hematocrit 

arabinoside leukemia > 4 weeks Platelets 35 
Vincristine 19 000/mm 3 Platelets 
6-Thioguanine (transfused) 400 000/mm 3 

Prednisone 

Vaginal 

Apgar 85 

Maternal death 
postpartum 
due to sepsis 

Doney et al. [3] 

Prednisone WBC 200/mm 3 
Daunorubicin Hemoglobin 
Cytosine Acute 11 g% 

arabinoside leukemia 7 days Platelets 
6-Thioguanine 58 000/mm 3 

(transfused) 

normal Vaginal 

Apgar 10 s Dietz and 
Gee [1] 

Vinblastine Hodgkin's 7 days WBC 700/mm 3 
disease 

WBC 11 000/mm 3 Vaginal "Normal infant" Nordlund et al. 
(PMNs 5110) [7] 
Hemoglobin Maternal recovery 
17.2 g% 
Platelets 
315 000/mm 3 

impact  on fetal hematopoies is  is unknown.  Al though our 
pat ient  received vincristine,  this drug is min imal ly  mar-  
row-suppressive,  and  it was adminis te red  39 days before  
delivery. In this connect ion,  N o r d l u n d  et al. repor ted  a 
pregnant  pat ient  with severe bone marrow suppression 
from velban chemotherapy  for Hodgkin ' s  disease who de- 
l ivered an infant  with normal  per iphera l  b lood  counts [7]. 
Our  observat ion,  taken together  with the others cited, im- 
plies greater fetal than maternal  bone marrow reserve. 
However ,  in 1979 Okun et al. repor ted  an 18-year-old 
woman  with acute leukemia,  who was main ta ined  on 
6-mercaptopur ine  until  3.5 weeks before  delivery. At  deliv- 
ery, the mother  had a normal  CBC but the baby  was pan-  
cytopenic  with a hypocel lu lar  bone  marrow [8]. On the 
other  hand,  McConne l l  and  Bhoola  descr ibed a baby  with 
mild anemia  and normal  platelet  count born  to a leukemic 
mother  main ta ined  on 6-mercaptopur ine  from concept ion 
until  delivery. The WBC in this case was not  specified [6]. 

We r ecommended  caesarean section for the del ivery of  
our  pat ient ' s  baby  because of  the fear of  neonata l  throm- 
bocy topen ia  and subsequent  birth t rauma.  However ,  this 
fear was unfounded ,  since the baby ' s  b lood  counts were 
normal  [7]. Prematur i ty  and breech presenta t ion  were fur- 
ther indicat ions  for caesarean section, however.  In future, 
the method o f  del ivery relative to fetal b lood  Counts might 
be decided after examinat ion  of  fetal scalp b lood.  For  ma- 
ternal  welfare,  t h rombocy topen ia  can be managed  by 
platelet  t ransfusion,  but leukopenia  poses a more  difficult  
management  decision. Caesarean section has the advan-  

tage of  provid ing  a more  sterile approach,  though a tissue 
p lane  in addi t ion  to the p lacenta l  site is exposed,  whereas 
vaginal  delivery is a con tamina ted  procedure.  Unti l  fur- 
ther experience is avai lable  relative to neonata l  and mater-  
nal  b lood  counts in these circumstances,  management  
should be individual ized when marked ly  pancy topen ic  
mothers  are to be del ivered of  potent ia l ly  leukopenic  a n d /  
or  th rombocytopen ic  infants. 
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