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Chapter 1 

10 

EPIDEMIOLOGY 

The incidence of cancer during pregnancy is approximately 1 in 500-1000 pregnancies in 

the Western world.1,2 Women delay childbearing until their thirties and forties and with 

increasing age, the overall risk of cancer will also increase. As a consequence, the 

occurrence of cancer during pregnancy is increasing.3 However, the increasing incidence 

from 112 patients per 100 000 pregnancies in 1994 to 192 patients per 100 000 pregnancies 

in 2008, cannot be explained completely by increasing age.2 Also, increased awareness of 

the possibility of cancer in pregnancy, better diagnostic possibilities during pregnancy or 

other yet unknown factors contribute to this increase.2  

Malignancies developing during pregnancy are not different from those in non-

pregnant women with the similar age. Breast cancer, haematological cancer, cervical 

cancer, ovarian cancer and invasive skin cancer are the most frequent malignancies 

diagnosed during pregnancy (Figure 1). Large population based studies found that 

pregnancy itself is not a risk factor to develop a malignancy.4 However, it has been 

suggested that a delay in diagnosis and treatment is present in pregnant cancer patients 

due to overlapping symptoms of physiologic changes in pregnancy and little awareness 

about the possibility of cancer during pregnancy.5  

 

ONCOLOGICAL MANAGEMENT IN PREGNANCY  

Diagnosis  

Diagnosing cancer without delay is as important in pregnant patients as in non-pregnant 

patients. Preferably, the same imaging modalities as advised in the regular guidelines are 

used in order to avoid a suboptimal diagnostic process. However, the maternal benefits and 

potential fetal risks should be balanced. Both non-ionizing and most ionizing imaging 

modalities are safe and accurate during pregnancy and valuable information on the type or 

stage of disease can be obtained.6-8 The amount of fetal exposure to ionizing techniques 

should be kept as low as reasonably achievable and if non-ionizing imaging alternatives with 

equal accuracy are available, they should be preferred. The cumulative fetal radiation 

exposure of all expected ionizing techniques performed during pregnancy should be 

determined at the beginning of treatment. The calculated maximum exposure should be 

below 100 mGy. Past this threshold, the chance of congenital malformations and childhood 

cancer rises above 1%.9,10 
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11 

 
Figure 1. Distribution of malignancies during pregnancy from the INCIP registration study, accessed on 

08-2018. 

 

Therapy  

Pregnant cancer patients should be treated in an experienced multidisciplinary team. This 

team should at least include oncological specialists (depending on the malignancy), 

obstetricians/perinatologists, neonatologist, radiotherapists and psychologists in order to 

provide optimal care for both mother and child. It depends on the type of malignancy, the 

stage of disease and the preferences of the patient after counselling, whether the pregnancy 

can be continued without hampering maternal or fetal outcome.4 Independent of whether or 

not the pregnancy is continued, it is always advised to treat the patient like non-pregnant 

patients according to the standard protocol as much as possible.11-13  

Non-obstetrical surgery in pregnant women has proven to be safe for the foetus as 

long as maternal parameters, including blood pressure and oxygenation are stable. In case 

of abdominal surgery, extra precaution must be taken to avoid manipulation of the uterus to 

minimize the chance of premature contractions. In case of laparoscopy, an open introduction 

is preferred above blind insertion of the Veress needle to avoid perforation of the uterus and 

intra-abdominal pressure should be kept low and the procedure should be limited in 

time.11,14,15  
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Chemotherapy during pregnancy has been controversial for years due to the toxic 

effect of chemotherapy in the human body and placental transfer to the fetus. In baboon 

models, transplacental transfer of different chemotherapeutic agents ranged from 60% 

transfer of carboplatin to only 2% transfer of taxanes (Table 1).16,17  

 

Table 1. Transplacental transfer of chemotherapeutic agents.16,17  

Chemotherapeutic agent  Placental transfer  

Carboplatin ± 60% 

Cyclophosphamide* ± 20% 

Antracyclines < 10% 

Taxanes < 2% 

Vinca alkaloids  ± 20% 

* Active metabolite, % in fetal circulation of concentration in maternal circulation. 

 

The effect of in utero exposure to chemotherapy in humans has been evaluated by 

several studies. The teratogenic effect of chemotherapy depends on the type, amount and 

threshold dose of the chemotherapy and the stage of fetal development. The teratogenic 

effect is more extensive during organogenesis in the first trimester, especially in early first 

trimester (Figure 2).18 Cohort studies on the effect of antenatal chemotherapy exposure in 

the second and third trimester of pregnancy show reassuring results on the neonatal and 

infant outcome with a follow up until three years strengthening the idea that oncological 

treatment in pregnancy is feasible.19 However, increased risk on adverse obstetric outcome 

like congenital malformations when given in the first trimester and preterm delivery and 

small for gestational age neonates have been described by some studies.20-24 Increased 

preterm delivery rates were mainly due to iatrogenic preterm delivery, when, due to the 

unknown effect of antenatal chemotherapy exposure, labour was induced preterm to start 

treatment postpartum.2,20,22,25,26 Restricted fetal growth, leading to small for gestational age 

neonates, in patients exposed to chemotherapy during pregnancy, is thought to be caused 

by the negative effect of chemotherapy on rapidly growing cells in the placenta leading to 

increased oxidative DNA damage and impaired placenta growth and development.27 Also 

maternal malnutrition, high stress levels and administration of supportive drugs including 

anaesthetics and anti-emetics could attribute to the observed fetal growth restriction.28-30  

For radiotherapy during pregnancy, the same cumulative safety threshold as for ionizing 

imaging techniques of 100 mGy applies. Fetal radiation exposure during pregnancy depends 

on the radiation field, radiation dose and gestational age. Negative effects of radiation can 

 General introduction 
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be divided in deterministic and stochastic effects. Deterministic effects are effects that occur 

when a threshold is crossed.10,31  

High fetal radiation exposure during organogenesis will lead to congenital 

malformations, while later in pregnancy, intrauterine growth restriction, mental impairment or 

intrauterine fetal death can be expected. Stochastic effects are unforeseen effects that can 

occur years after exposure and are therefore difficult to predict. Stochastic effects of fetal 

radiation described in literature include an increased chance of paediatric cancer after 

exposure exceeding 100 mGy (3-4 per 1000 children).10 Before the start of radiotherapeutic 

treatment of pregnant patients, models should be used to calculate the expected cumulative 

fetal radiation during treatment in order to balance the maternal benefits and the fetal risks.  

 

 
Figure 2. Crucial periods in prenatal development. Horizontal bars indicate fetal development during a 

highly sensitive period (purple) and a less sensitive period (green). TA, truncus arteriosus; ASD, atrial 

septal defect; VSD, ventricular septal defect. Reproduced with permission from Moore P. ed. The 

developing human, 8th edition, 2008. 

 

The field of immune therapies and target therapies is rapidly growing, providing 

cancer patients with new possible treatment strategies. Literature on the effect of immune 

therapies and targeted therapies in pregnancy is scarce. Targeted agents have a different 

structure, metabolism and pharmacokinetics compared to chemotherapy. Therefore, a 
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different pattern of adverse effects and safety of mother and child should be anticipated. The 

majority of targeted agents are small molecules that can cross the placenta easily. Others 

agents are large monoclonal antibodies that reach the fetus through a transporting system in 

the placenta. For most of targeted agents, the known effect is investigated in rodent models 

or case reports only. Based on this information, these new agents cross the placenta and 

can have a (theoretical) negative effect on pregnancy depending on the type of therapy.32,33  

In the last two decades, literature on the effects of cancer on maternal and 

pregnancy outcome and maternal and fetal safety of therapy during pregnancy has been 

published. Before 2013, healthcare professionals often advised to terminate pregnancy after 

a cancer diagnosis in the first trimester or to induce delivery preterm in order to start 

immediate treatment.34 This resulted in a high termination of pregnancy rate 20,24-26,35-38 or 

iatrogenic (extreme) prematurity rate.19-21,25,26,35,39-41 If pregnancy was continued, therapy 

was often postponed until after delivery, providing substandard and delayed therapy to the 

patient with possibly a worse outcome. Due to the increasing interest in cancer in pregnancy 

and the increasing incidence, care for these women and their unborn children has changed. 

However, studies on the possible adverse outcomes like preterm delivery and small for 

gestational age neonates were hampered by small cohort sizes and focused on only small 

subgroups. Therefore, it was not yet possible to define specific patients at risk for poor 

outcome.  

 

INTERNATIONAL NETWORK ON CANCER, INFERTILITY AND 

PREGNANCY (INCIP) 

Due to the relative rare occurrence of cancer in pregnancy and the heterogenic population , 

the only option to evaluate possible care and outcomes is to obtain data from multiple 

international centres. In 2005, a lack of large cohorts studies on cancer in pregnancy led to 

the establishment of the registration study on cancer in pregnancy in Leuven, Belgium. With 

expansion of the registration study on an international level and the growing number of 

participants, an international taskforce on Cancer in Pregnancy was founded and after 

joining forces with specialists on fertility preservation, the International network on Cancer, 

Infertility and Pregnancy (INCIP) was established. The importance of this network was 

acknowledged by the European Society of Gynaecological Oncology (ESGO), and INCIP 

was embraced as a network. The primary objective of INCIP was to register patients with 

cancer in pregnancy both retrospectively and prospectively to increase knowledge on the 

care for pregnant cancer patients, including data concerning demographic and oncological 

characteristics, diagnostics and providing treatment and obstetric and maternal outcome.  

 General introduction 

15 

AIMS AND OUTLINE OF THIS THESIS  

Aim  

In this thesis we aimed to identify difficulties in diagnosis of cancer in pregnancy and 

possibilities to improve these difficulties. Also, we aim to analyse risk factors for adverse 

outcome, changes in care and outcome over time and treatment and outcome of specific 

malignancies. The thesis is divided in three parts:  

 

Part I: Difficulties and delay in diagnosis  

In this part, we aim to elucidate the difficulties in the diagnostic management in pregnant 

patients with cancer and the possibilities to overcome these difficulties. Chapter 2  describes 

a review of the literature on the difficulties of diagnostics in pregnant patients with cancer. 

The diagnostic process from presentation of symptoms, safety and feasibility of 

interventions, to pitfalls in the interpretation of these interventions, is summarized. In 

chapter 3 , we analyse a subgroup of cancer related maternal mortality cases from the 

Dutch Maternal Mortality committee. From these cases, the cause and extend of delay in 

diagnosis and therapy was assessed in order to evaluate if we can improve care of avoid 

this unfortunate situation.  

 

Part II: Cancer in pregnancy: an international registration study  

Part II describes several analysis based on data from the INCIP registration study. In 

chapter 4  we describe an analysis of the largest cohort of patients with cancer in 

pregnancy. We evaluate changes in oncological management and obstetric and neonatal 

outcome over 20 years. In addition we analyse the management, oncological and obstetric 

outcomes of two rare malignancies during pregnancy; colorectal cancer during pregnancy in 

chapter 5  and thyroid cancer during pregnancy in chapter 6 .  

 

Part III: Melanoma, pregnancy and fertility  

In part III we question several clinical issues on melanoma and pregnancy. In chapter 7  we 

evaluate the maternal and obstetric outcomes of 60 pregnancies complicated by both 

primary and recurrent melanoma. In chapter 8  we describe a case of a pregnant patient 

with metastatic melanoma and a severe adverse reaction to vemurafenib during pregnancy 

leading to adverse obstetric and neonatal outcome. In the care for young female melanoma 

patients, fertility and pregnancy are items that play an important role. Previous literature 

suggested that melanomas are susceptive to hormones and literature on the effect of 

pregnancy and artificial reproductive therapies on prognosis are conflicting. In chapter 9 we 
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different pattern of adverse effects and safety of mother and child should be anticipated. The 

majority of targeted agents are small molecules that can cross the placenta easily. Others 

agents are large monoclonal antibodies that reach the fetus through a transporting system in 

the placenta. For most of targeted agents, the known effect is investigated in rodent models 

or case reports only. Based on this information, these new agents cross the placenta and 

can have a (theoretical) negative effect on pregnancy depending on the type of therapy.32,33  

In the last two decades, literature on the effects of cancer on maternal and 

pregnancy outcome and maternal and fetal safety of therapy during pregnancy has been 

published. Before 2013, healthcare professionals often advised to terminate pregnancy after 

a cancer diagnosis in the first trimester or to induce delivery preterm in order to start 

immediate treatment.34 This resulted in a high termination of pregnancy rate 20,24-26,35-38 or 

iatrogenic (extreme) prematurity rate.19-21,25,26,35,39-41 If pregnancy was continued, therapy 

was often postponed until after delivery, providing substandard and delayed therapy to the 

patient with possibly a worse outcome. Due to the increasing interest in cancer in pregnancy 

and the increasing incidence, care for these women and their unborn children has changed. 

However, studies on the possible adverse outcomes like preterm delivery and small for 

gestational age neonates were hampered by small cohort sizes and focused on only small 

subgroups. Therefore, it was not yet possible to define specific patients at risk for poor 

outcome.  

 

INTERNATIONAL NETWORK ON CANCER, INFERTILITY AND 

PREGNANCY (INCIP) 

Due to the relative rare occurrence of cancer in pregnancy and the heterogenic population , 

the only option to evaluate possible care and outcomes is to obtain data from multiple 

international centres. In 2005, a lack of large cohorts studies on cancer in pregnancy led to 

the establishment of the registration study on cancer in pregnancy in Leuven, Belgium. With 

expansion of the registration study on an international level and the growing number of 

participants, an international taskforce on Cancer in Pregnancy was founded and after 

joining forces with specialists on fertility preservation, the International network on Cancer, 

Infertility and Pregnancy (INCIP) was established. The importance of this network was 

acknowledged by the European Society of Gynaecological Oncology (ESGO), and INCIP 

was embraced as a network. The primary objective of INCIP was to register patients with 

cancer in pregnancy both retrospectively and prospectively to increase knowledge on the 

care for pregnant cancer patients, including data concerning demographic and oncological 

characteristics, diagnostics and providing treatment and obstetric and maternal outcome.  

 General introduction 

15 

AIMS AND OUTLINE OF THIS THESIS  

Aim  

In this thesis we aimed to identify difficulties in diagnosis of cancer in pregnancy and 

possibilities to improve these difficulties. Also, we aim to analyse risk factors for adverse 

outcome, changes in care and outcome over time and treatment and outcome of specific 

malignancies. The thesis is divided in three parts:  

 

Part I: Difficulties and delay in diagnosis  

In this part, we aim to elucidate the difficulties in the diagnostic management in pregnant 

patients with cancer and the possibilities to overcome these difficulties. Chapter 2  describes 

a review of the literature on the difficulties of diagnostics in pregnant patients with cancer. 

The diagnostic process from presentation of symptoms, safety and feasibility of 

interventions, to pitfalls in the interpretation of these interventions, is summarized. In 

chapter 3 , we analyse a subgroup of cancer related maternal mortality cases from the 

Dutch Maternal Mortality committee. From these cases, the cause and extend of delay in 

diagnosis and therapy was assessed in order to evaluate if we can improve care of avoid 

this unfortunate situation.  

 

Part II: Cancer in pregnancy: an international registration study  

Part II describes several analysis based on data from the INCIP registration study. In 

chapter 4  we describe an analysis of the largest cohort of patients with cancer in 

pregnancy. We evaluate changes in oncological management and obstetric and neonatal 

outcome over 20 years. In addition we analyse the management, oncological and obstetric 

outcomes of two rare malignancies during pregnancy; colorectal cancer during pregnancy in 

chapter 5  and thyroid cancer during pregnancy in chapter 6 .  

 

Part III: Melanoma, pregnancy and fertility  

In part III we question several clinical issues on melanoma and pregnancy. In chapter 7  we 

evaluate the maternal and obstetric outcomes of 60 pregnancies complicated by both 

primary and recurrent melanoma. In chapter 8  we describe a case of a pregnant patient 

with metastatic melanoma and a severe adverse reaction to vemurafenib during pregnancy 

leading to adverse obstetric and neonatal outcome. In the care for young female melanoma 

patients, fertility and pregnancy are items that play an important role. Previous literature 

suggested that melanomas are susceptive to hormones and literature on the effect of 

pregnancy and artificial reproductive therapies on prognosis are conflicting. In chapter 9 we 
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describe the results of a questionnaire study among all fertile female melanoma patients 

from the Antoni van Leeuwenhoek hospital to assess the use of assisted reproductive 

technology (ART), the number of pregnancies and recurrences of melanoma in this group to 

determine the sample size and feasibility of a nationwide study and to gather some 

preliminary data on chance of recurrence of recurrence after pregnancy or ART.  

The general discussion and recommendations for further research are presented in chapter 

10.  
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ABSTRACT  

Introduction  

Cancer during pregnancy is relatively rare but may lead to maternal mortality. We aimed to 

assess the incidence of cancer related maternal mortality and the neonatal outcome in these 

patients. Also, doctor- and patient-related delay in cancer diagnosis and therapy among 

patients with cancer related maternal mortality is assessed. 

 

Methods  

Maternal mortality was defined as death during pregnancy or within 1 year after delivery. 

Data of the Dutch Maternal Mortality Committee was used to calculate the cancer related 

maternal mortality rate and to assess neonatal outcome in the Netherlands. Delay was 

scored by ten medical specialist based on case descriptions. 

 

Results  

Cancer related maternal mortality rate was 1.23 per 100,000 live births. Delay in either 

diagnosis or treatment occurred in 65%. Delay in diagnosis was more frequent then delay in 

treatment, and was mainly caused by health care providers. Only 77% of pregnancies were 

ongoing, and 65% ended preterm of which 85% was induced. 

 

Conclusion  

Avoiding delay in diagnosis and therapy in case of pregnancy related cancer could 

potentially improve maternal and neonatal outcome. It is therefore essential to increase 

awareness among health care providers about the occurrence and recurrence of cancer in 

pregnancy and the possibilities of diagnostic and therapeutic interventions in these women. 

 

  

Cancer related maternal mortality 

25 

INTRODUCTION 

In western countries, maternal mortality, defined as death occurring during pregnancy or 

within the first year after delivery, is a relatively small but still serious problem. Most women 

die of pregnancy related problems, but approximately 25% of the maternal deaths are non-

pregnancy related. Pregnancies complicated by cancer are a potential threat for both 

maternal and fetal wellbeing. Incidence of cancer during pregnancy has been estimated to 

be one in 1000 pregnancies, but due to increasing maternal age and the increasing 

incidence of risk factors for cancer, e.g. obesity, this incidence is rising.1,2 Schutte et al. 

reported no cancer related maternal deaths between 1983 and 1992 and three between 

1993 and 2005.3 

If standard therapy is started without delay, prognosis of pregnant patients is 

comparable to non-pregnant patients when corrected for maternal age and stage. Cancer 

related symptoms can mimic those of physiological pregnancy changes.4 They may be 

interpreted by both patient and health care providers as pregnancy related, delaying an 

accurate diagnosis.5,6 This delay can lead to a more advanced stage of disease, causing a 

higher mortality rate.7  

In the management of pregnant patients with cancer, the unborn child is an 

important second patient that needs to be taken care of. Treatment regimens must be 

carefully evaluated in order to ensure fetal safety. Recent studies have shown that several 

cancer treatments seem to be feasible during pregnancy without increasing the change of 

congenital malformations.8,9 Chemo- and radiotherapy during pregnancy does not seem to 

affect the neuropsychological development up to 3 years. Unfortunately, substandard and/or 

delayed treatment and iatrogenic preterm birth is still a major problem in this specific patient 

group.10 In fact, preterm delivery is a high risk factor for developmental problems later in 

life.8  

In advanced stages of disease, treatment is often more extensive and maternal 

condition deteriorated. Minimizing delay in diagnosis will not prevent all maternal deaths, but 

the outcome for both mother and neonate is likely to be improved. However, literature on 

current cancer related maternal mortality is scarce. Therefore, in the present study the 

incidence of cancer related maternal mortality in the Netherlands will be calculated and the 

occurrence of doctor- and patient-related delay in diagnosis and therapy will be evaluated. 

Finally, the neonatal outcome of the children of the mothers that died of cancer during 

pregnancy will be analysed. 
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ABSTRACT  

Introduction  

Cancer during pregnancy is relatively rare but may lead to maternal mortality. We aimed to 

assess the incidence of cancer related maternal mortality and the neonatal outcome in these 

patients. Also, doctor- and patient-related delay in cancer diagnosis and therapy among 

patients with cancer related maternal mortality is assessed. 

 

Methods  

Maternal mortality was defined as death during pregnancy or within 1 year after delivery. 

Data of the Dutch Maternal Mortality Committee was used to calculate the cancer related 
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scored by ten medical specialist based on case descriptions. 

 

Results  
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diagnosis or treatment occurred in 65%. Delay in diagnosis was more frequent then delay in 

treatment, and was mainly caused by health care providers. Only 77% of pregnancies were 

ongoing, and 65% ended preterm of which 85% was induced. 

 

Conclusion  

Avoiding delay in diagnosis and therapy in case of pregnancy related cancer could 

potentially improve maternal and neonatal outcome. It is therefore essential to increase 

awareness among health care providers about the occurrence and recurrence of cancer in 

pregnancy and the possibilities of diagnostic and therapeutic interventions in these women. 
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METHODS 

This study is a nationwide observational cohort study using the non-public database of the 

Dutch Maternal Mortality Committee (MMC) after written permission of the board of the 

committee. The methods of the MMC and definitions of maternal mortality used have been 

described previously.3 Briefly, the MMC discusses reported cases, collects missing data and 

evaluates the avoidability of maternal mortality. Maternal mortality is defined as death 

occurring during pregnancy or within the first year after delivery. Their database is 

crosschecked with the Central Bureau of Statistics of the Netherlands (CBS). Missing cases 

are anonymously added to the database. 

 

Selection criteria and data collection  

Patients registered between 2001 and 2012 by the MMC who died during pregnancy or 

within 1 year postpartum were screened. We selected the patients that died because of 

(recurrent) cancer. Patients with cancer related symptoms during pregnancy but diagnosed 

after delivery were included. If patients died from cancer but only showed symptoms after 

delivery, they were not eligible. Missing data in the reports of the MMC were completed by 

review of the medical files. Ten medical specialists from different disciplines, including 

medical oncologists, gynaecological oncologists and obstetricians, were provided detailed 

case descriptions, with information on diagnosis and therapy. They scored anonymously 

whether delay had occurred and whether this was doctor- and/or patient-related delay. 

Delay was defined as an extension of the period between symptoms/presentation and 

diagnosis, and diagnosis and treatment, compared to optimal care based on expert 

opinions. For the patients with recurrent disease during pregnancy, delay was assessed 

from the moment of the new onset of symptoms caused by recurrent disease. Delay due to 

other primary health care providers like midwifes were considered to be doctor-related 

delay. 

 

Statistical analysis  

Because of the observational nature of this study, statistical analysis was restricted to 

descriptive statistics and the evaluation of inter-observer agreement with a kappa score. 

Because our data was scored by a fixed number of observers using a numeric scorings 

system the Fleiss kappa score was used. 
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RESULTS 

Incidence and Maternal Mortality Rate  

Between 2001 and 2012, 32 cancer related maternal deaths were reported to the MMC. 

Four of these cases were excluded: two patients were treated with chemotherapeutic agents 

for other indications than malignant disease, one patient had a benign brain tumour and one 

patient became symptomatic after delivery. Two additional anonymous cases were reported 

by the CBS, which were included but could only be used to calculate the incidence of cancer 

related maternal mortality. The 26 remaining cases were available for analysis of delay. With 

an average number of 188,604 live births per year (range 202,603 in 2001 to 175,959 in 

2012) in the Netherlands, the Dutch cancer related MMR between 2001 and 2012 was 1.23 

per 100,000 live births.11  

 

Patient characteristics  

Brain tumours, gastro-intestinal tumours and melanomas were the most common types of 

cancer causing maternal mortality. Patient characteristics are shown in Table 1. The median 

maternal age at diagnosis was 34 years (range 27–45 years). Of the 26 patients, 73% was 

diagnosed during pregnancy; one patient (4%) was diagnosed in the first trimester, ten 

patients (39%) in the second trimester and eight patients (31%) in the third trimester. Seven 

patients (27%) were diagnosed after delivery, but experienced cancer related symptoms 

during pregnancy. Median survival after diagnosis was 101 days with a range of 3–352 

days. Stage IV disease was present at diagnosis in 90% of the patients; the other 10% had 

stage III disease. Four patients had recurrent disease during pregnancy and were diagnosed 

with advanced stage disease at recurrence while pregnant; one melanoma and three 

astrocytomas. 

Standard curative therapy was applied in nine cases. Four patients received 

adjusted treatment because of pregnancy or complications. In six cases, the patient decided 

to postpone treatment until a higher gestational age (GA). Four of these patients were still 

induced preterm. Palliative care was the only option for six patients. For one patient, data on 

therapeutic decision-making was not available. 

 

Obstetrical out come  

Obstetrical outcome was available for all 26 patients with detailed case information (Figure 

1). Five pregnancies were complicated by intra-uterine fetal death: 1) at a GA of 17 weeks, 

when mother died of an astrocytoma, 2) at a GA of 18 weeks, when mother died of a 

glioblastoma multiforme, 3) at a GA of 22 weeks after suboptimal intubation during surgery, 
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Obstetrical outcome was available for all 26 patients with detailed case information (Figure 
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4) at a GA of 27 weeks, when mother was admitted with a status epilepticus due to 

progressive glioblastoma multiforme, and 5) at a GA of 29 weeks, when the mother died 

suddenly at home due to metastatic melanoma. One patient experienced an immature 

delivery at a GA of 18 weeks after a bilateral laparotomic oophorectomy.  

Of the 20 ongoing pregnancies ending in a live birth, one was a twin pregnancy 

resulting in 21 live new-borns. However, one of the children died 4 days after caesarean 

section at a GA of 26 weeks due to complications of extreme preterm delivery. Caesarean 

section was performed because of presumed HELLP syndrome. After delivery, the 

complaints progressed and stage IV cancer of unknown origin with liver metastases was 

diagnosed.  

Median GA at delivery of all 20 ongoing pregnancies was 35 weeks (range 26–40 

weeks). Thirteen (65%) of these ended preterm, of which 11 deliveries (85%) were vaginally 

induced (n=3) or terminated by caesarean section (n=8). Reasons for iatrogenic preterm 

delivery were maternal deterioration (n=4), therapy planning (n=4) or obstetrical 

complications (n=3). 

 

 
Figure 1: Obstetrical outcome for all 26 pregnancies.  
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Doctor -related and patient -related delay  

Ten medical specialists dealing with pregnant cancer patients from six different medical 

centres independently scored all 26 case descriptions on delay in diagnosis and treatment. 

The score was considered conclusive if six or more specialists shared the same opinion. 

See Table 2 for an overview of the types of delay. In 65% of patients (n=17) delay 

was found to be present, 50% (n=13) or all patients were found to have delay in diagnosis 

and 27% (n=7) in starting therapy. Three patients were considered to have both types of 

delay. Regarding the other nine cases, six showed no signs of delay, two had not enough 

information available for adequate evaluation and one score was inconclusive. Even in 

patients with recurrent disease, delay in diagnosis occurred in 50%. In one of these patients 

with recurrent astrocytoma, delay was caused by doctors in a non-academic centre where 

symptoms like increasing blood pressure, headache and general seizure were interpreted as 

eclampsia, for which delivery was induced. In the other patients with delay in diagnosis with 

recurrent melanoma, progressive back pain and pain on her ribcage at a GA of 35 weeks, 

was treated with pain medication until 2 weeks after delivery. Diagnostic investigations 

showed wide spread melanoma metastasis including bones and lungs.  

 

Table 2. Delay in diagnosis and treatment. 

Type of delay  No. % 

Overall delay 17 65 

Delay in diagnosis 13 50 

�r Doctor-related* 8 62 

�r Patient-related* 2 15 

�r Doctor- and patient related* 2 15 

�r Not assessable* 1 4 

Delay in therapy 7 27 

�r Doctor-related* 4 15 

�r Patient-related* 3 12 

* Of all patients with delay 
 

Inter-observer agreement on the presence of delay in diagnosis was found to be 

substantial, with a Fleiss Kappa score of 0.71. The agreement for the delay in therapy was 

less, with a score of 0.33, which is a fair agreement.  

In the cases where delay in diagnosis was caused, the origin was evaluated to 

assess whether the delay was caused by the involved health care provider or by the patient. 

In eight of 13 patients with delay in diagnosis, doctor-related delay was considered to have 

Cancer related maternal mortality 
 

33 

influenced the time between presentation of symptoms and diagnosis. In two additional 

cases, both the health care provider and the patient caused delay. For the ten patients with 

doctor-related delay, delay was caused by the midwife (n=5), general practitioner (n=2) and 

by doctors from a non-academic centres (n=2) and in two patients, multiple non-academic 

health care workers caused delay. In nine cases, symptoms were described as pregnancy 

related complaints, and in one patient, a wrong diagnosis was made based on additional 

diagnostic tests. In one patient, delay was caused by a long period between referral to a 

hospital and actual diagnostic evaluation. Patient-related delay in diagnosis was present in 

only two cases, and in one case enough information was not available to evaluate the cause 

of delay.  

Doctor-related delay in therapy was found in four of the seven cases. In the other 

three cases, patients refused the advised treatment during pregnancy and wished to delay 

until after delivery. 

 

DISCUSSION 

This is, to our knowledge, the second study to evaluate specific cancer related MMR and the 

first to report on delay in either diagnosis or treatment and obstetrical outcome in this 

specific population. The cancer related MMR in the Netherlands between 2001 and 2012 

was 1.23 per 100,000 live births, with the highest incidence of cause related death due to 

brain tumours, gastrointestinal tumours and melanomas. Delay in diagnosis was more 

frequent than delayed treatment, and was mainly caused by health care providers. Of the 

77% ongoing pregnancies, 65% delivered preterm, often after induction of labour for 

oncological reasons. One neonatal death occurred. 

The only other article published on cancer related maternal mortality, in 1990 by 

Sachs et al.12, reported on their population-based study in the USA between 1954 and 1985 

and found a cancer related MMR of 1.44. They defined maternal mortality as death during 

pregnancy or within 90 days after delivery. Because this is different from the current WHO 

definition used in our study, comparing these results to this present study is not feasible.12  

The outcome for pregnant patients with cancer is not different from non-pregnant 

patients when corrected for stage and age at diagnosis.7 Previous literature has reported 

that patients with cancer during pregnancy present with a more advanced stage of disease 

due to delay in diagnosis.5,6 Since stage of disease at diagnosis is strongly correlated to 

prognosis, this delay may contribute to a worse maternal outcome and should be avoided 

where possible. For some tumours, the effect of delay on the prognosis is less, since lower 

16175-dHaan_BNW.indd   32 04-01-19   12:35



Chapter 2 

32 

Doctor -related and patient -related delay  

Ten medical specialists dealing with pregnant cancer patients from six different medical 

centres independently scored all 26 case descriptions on delay in diagnosis and treatment. 

The score was considered conclusive if six or more specialists shared the same opinion. 

See Table 2 for an overview of the types of delay. In 65% of patients (n=17) delay 

was found to be present, 50% (n=13) or all patients were found to have delay in diagnosis 

and 27% (n=7) in starting therapy. Three patients were considered to have both types of 

delay. Regarding the other nine cases, six showed no signs of delay, two had not enough 

information available for adequate evaluation and one score was inconclusive. Even in 

patients with recurrent disease, delay in diagnosis occurred in 50%. In one of these patients 

with recurrent astrocytoma, delay was caused by doctors in a non-academic centre where 

symptoms like increasing blood pressure, headache and general seizure were interpreted as 

eclampsia, for which delivery was induced. In the other patients with delay in diagnosis with 

recurrent melanoma, progressive back pain and pain on her ribcage at a GA of 35 weeks, 

was treated with pain medication until 2 weeks after delivery. Diagnostic investigations 

showed wide spread melanoma metastasis including bones and lungs.  

 

Table 2. Delay in diagnosis and treatment. 

Type of delay  No. % 

Overall delay 17 65 

Delay in diagnosis 13 50 

�r Doctor-related* 8 62 

�r Patient-related* 2 15 

�r Doctor- and patient related* 2 15 

�r Not assessable* 1 4 

Delay in therapy 7 27 

�r Doctor-related* 4 15 

�r Patient-related* 3 12 

* Of all patients with delay 
 

Inter-observer agreement on the presence of delay in diagnosis was found to be 

substantial, with a Fleiss Kappa score of 0.71. The agreement for the delay in therapy was 

less, with a score of 0.33, which is a fair agreement.  

In the cases where delay in diagnosis was caused, the origin was evaluated to 

assess whether the delay was caused by the involved health care provider or by the patient. 

In eight of 13 patients with delay in diagnosis, doctor-related delay was considered to have 

Cancer related maternal mortality 
 

33 

influenced the time between presentation of symptoms and diagnosis. In two additional 

cases, both the health care provider and the patient caused delay. For the ten patients with 

doctor-related delay, delay was caused by the midwife (n=5), general practitioner (n=2) and 

by doctors from a non-academic centres (n=2) and in two patients, multiple non-academic 

health care workers caused delay. In nine cases, symptoms were described as pregnancy 

related complaints, and in one patient, a wrong diagnosis was made based on additional 

diagnostic tests. In one patient, delay was caused by a long period between referral to a 

hospital and actual diagnostic evaluation. Patient-related delay in diagnosis was present in 

only two cases, and in one case enough information was not available to evaluate the cause 

of delay.  

Doctor-related delay in therapy was found in four of the seven cases. In the other 

three cases, patients refused the advised treatment during pregnancy and wished to delay 

until after delivery. 

 

DISCUSSION 

This is, to our knowledge, the second study to evaluate specific cancer related MMR and the 

first to report on delay in either diagnosis or treatment and obstetrical outcome in this 

specific population. The cancer related MMR in the Netherlands between 2001 and 2012 

was 1.23 per 100,000 live births, with the highest incidence of cause related death due to 

brain tumours, gastrointestinal tumours and melanomas. Delay in diagnosis was more 

frequent than delayed treatment, and was mainly caused by health care providers. Of the 

77% ongoing pregnancies, 65% delivered preterm, often after induction of labour for 

oncological reasons. One neonatal death occurred. 

The only other article published on cancer related maternal mortality, in 1990 by 

Sachs et al.12, reported on their population-based study in the USA between 1954 and 1985 

and found a cancer related MMR of 1.44. They defined maternal mortality as death during 

pregnancy or within 90 days after delivery. Because this is different from the current WHO 

definition used in our study, comparing these results to this present study is not feasible.12  

The outcome for pregnant patients with cancer is not different from non-pregnant 

patients when corrected for stage and age at diagnosis.7 Previous literature has reported 

that patients with cancer during pregnancy present with a more advanced stage of disease 

due to delay in diagnosis.5,6 Since stage of disease at diagnosis is strongly correlated to 

prognosis, this delay may contribute to a worse maternal outcome and should be avoided 

where possible. For some tumours, the effect of delay on the prognosis is less, since lower 

16175-dHaan_BNW.indd   33 04-01-19   12:35



Chapter 2 

34 

stage of disease still has a poor prognosis. However, even in these cases, prognosis is 

better when diagnosed in an earlier stage. 

Delay in therapy until after delivery may postpone adequate therapy for the mother, 

thereby contributing to a worse maternal prognosis. If preterm induction of labour is aimed 

for to start therapy postpartum, the prognosis of the unborn child is influenced as well. A 

recent study8 showed that there was no difference between neuropsychological 

development between children exposed to chemotherapy in utero and healthy controls. In 

fact, preterm birth had a bigger impact on neuropsychological outcome in both groups with 

an increase of 2.6 IQ points per week gestation at birth.8 In our study population, delay in 

diagnosis may have contributed to a more advanced stage of disease requiring systemic 

therapy in order to improve survival. In 27% of the cases, therapy was delayed until 

spontaneous delivery or until a certain GA was reached and pregnancy could be terminated. 

Raising awareness on cancer in pregnancy and the possibilities in diagnostic and

therapeutic treatment modalities among health care providers may help in reducing the

morbidity and mortality of these patients and their children. 

One of the main limitations of our study include that reporting fatalities to the Dutch 

MMC is on a voluntary basis. Even though the committee is well known among 

gynaecologists, it is possible that a year after pregnancy, the relation between death and

pregnancy by other medical professionals may be overlooked. Cross checking with the CBS 

database revealed only two more cases, but the actual number of cancer related (late) 

mortalities might be higher than reported. Furthermore, there are some difficulties in 

studying delay, as the extent of delay for one tumour will not have the same consequences 

as delay for another, more aggressive, tumour and if curative therapeutic options are not 

available, delay will not change the fatal outcome. However, the various medical specialists 

reached an overall agreement on the occurrence of delay, which makes our findings more

reproducible. Our study population is small, because of the low incidence of cancer related 

maternal mortality. 

We cannot exclude that treatment in a multidisciplinary team may influenced

outcome. Practitioners with experience in oncologic treatment in pregnancy will probably 

hesitate less to start treatment, but they are often dependent on referral from first-line

healthcare workers and they cannot change the stage of cancer. This emphasizes that 

awareness in all practitioners is essential. 

Cancer related maternal mortality

35

CONCLUSION

In conclusion, cancer related maternal mortality is rare but contributes to high neonatal

morbidity and mortality rates, mainly due to iatrogenic preterm delivery. Delay in diagnosis

and treatment occurs frequently in this group and is mainly caused by health care providers.

This can only be resolved by increased awareness among health-care professionals.
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