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1.1 Introduction 
Background 
The most common cause of maternal death during pregnancy and the puerperium in 

developed countries is venous thromboembolic events, including pulmonary embolism 

(PE).1 The risk for venous thromboembolism (VTE) is significantly increased during 

pregnancy and the postpartum period, as these patients are in a state of 

hypercoagulability, are prone to venous stasis and may have superimposed endothelial 

damage.2 

 

Data has shown that women have a 5-fold increased risk of developing VTE during 

pregnancy, as compared to their non-pregnant counterparts,3 and, according to a 

Scottish study, the incidence of antenatal VTE has increased over the last 26 years.4 

Past research has observed an incidence of PE in pregnant or postpartum women of 

3 in 10,0002,5, with one death in every 100,000 deliveries.6 Some studies have found 

an absolute incidence of VTE in pregnancy to be as high as 1 to 2 cases per 1000 

pregnancies3; a risk that is nearly five times higher than that among non-pregnant 

women.7 

 

More than half the cases of VTE in pregnancy occur in the first trimester, before 20 

weeks’ gestation.5 Yet, 80% of VTE cases in the postpartum period have been 

observed to occur within the first 3 weeks following delivery.8 Recent studies have 

revealed a raised relative risk (however low absolute risk) that remains up to 12 weeks 

following delivery.9 

 

A large meta-analysis and systematic review of seventeen studies, which included 

25,339 patients, found that 2% of patients presenting to the emergency department 

with symptoms suggestive of PE, were pregnant.10 This translates to a 12.4% positivity 

rate for VTE in nonpregnant patients, compared with 4.1% in pregnant patients.10 The 

perceived lower yield of confirmed VTE in pregnancy can be ascribed to the low 

threshold physicians have to scan pregnant patients, due to the high risk of devastating 

sequelae of PE in pregnancy.10 

 

Risk Factors 
The clinical presentation of VTE may be masked by the characteristic symptoms of 

pregnancy such as peripheral pedal oedema, along with an increased respiratory rate 

and mild tachycardia.11 Pregnancy presents certain risk factors to hypercoagulability 
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including immobility in late pregnancy, iliac compression by the gravid uterus, and 

dehydration secondary to nausea and vomiting (which affects 50-90% of pregnant 

women12), hypercoagulability (resulting from increased concentration of certain clotting 

factors as well as a decrease in endogenous anticoagulants such as antithrombin and 

protein S)12, endothelial injury resulting from delivery trauma and venous distension12,13 

as well as thrombophilia.14 

 

Certain non-modifiable risk factors associated with thrombosis such as Human 

Immunodeficiency Virus (HIV)15, Antiphospholipid syndrome (APS)16 and Obesity17 

must also be taken into account as these pre-existing conditions may be encountered 

in pregnancy. Gestational diabetes and multiple gestations have not been proven to be 

significantly associated with an increased risk for thrombosis.18 

 

There are a number of postpartum factors which have been associated with an 

increased risk of VTE, such as surgical delivery, particularly in the emergency setting 

or during prolonged labour, post-partum haemorrhage, thrombophilia, pre-eclampsia, 

and puerperal sepsis.14 

 

Normal physiological changes in pregnancy can overlap with clinical manifestations of 

VTE which deems the diagnosis of PE exceptionally difficult, in addition the accuracy 

of diagnostic imaging is notably compromised by the hyperdynamic circulatory state in 

pregnancy.19 Most studies have generally disregarded the pregnant population when 

investigating the diagnosis of PE.20 
 

Clinical predictors 
Certain clinical predictors of PE, such as active malignancy or advanced age are less 

relevant in the pregnant population. The Wells’ criteria includes tachycardia and lower 

limb oedema, both of which occur commonly in pregnancy, lowering the specificity in 

these patients.21 Consequently, considering an alternative diagnosis to PE will be more 

challenging to establish  in pregnancy.21 The recommendations outlined by the Society 

of Obstetricians and Gynaecologists of Canada (SOGC) and the Royal College of 

Obstetricians and Gynaecologists (RCOG), advocate against clinical predictors to 

assess VTE in pregnant women, whilst other guidelines omit instruction in this regard.23 
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A recent Irish study that included 103 pregnant and post-partum participants from a 

single tertiary maternity establishment, who underwent CTPA for the suspicion of PE, 

observed that none of these women with a retrospectively assigned Wells’ score of 6 

or less confirmed a diagnosis of PE, yielding a very significant negative predictive value 

of 100% (95% confidence interval not stipulated).24 A comparable British study that was 

conducted with 183 pregnant women with suspected PE, all referred for ventilation 

perfusion (V/Q) imaging, established that PE was successfully excluded in all 107 

participants with a modified Wells’ score less than 5.25 

 

D-dimer 
In non-pregnant patients PE can be safely excluded in the presence of a normal D-

dimer in addition to a low pre-test probability. It must conversely be interpreted with 

caution in patients with a high pre-test probability, as a falsely negative result can miss 

a diagnosis of PE.20 Most of the related studies that ascertained the use and 

shortcoming of D-dimer in diagnosing PE, have not included pregnant women as 

participants.26 

 

Van der Pol et al found that the pregnancy-adapted YEARS algorithm safely excluded 

acute PE in pregnant patients who were suspected to have PE, evidently this approach 

allowed CTPA to be avoided in 32 – 65% of patients, dependent on the trimester of 

pregnancy, without risking further harm.27 

 

According to the guidelines outlined by the Society of Thrombosis and Haemostasis 

Research (GTH) and the European Society of Cardiology (ESC), a negative D-dimer 

can justify avoiding unnecessary imaging in pregnant women suspected to have a 

PE.22,23 However the American Thoracic Society (ATS), SOGC, and RCOG 

recommendations state that a D-dimer should not be used in pregnancy to exclude the 

diagnosis of PE.28 Several observational studies, evaluating the use of D-dimer to 

assess suspected DVT in pregnant women, revealed a high negative predictive value 

proposing that a negative D-dimer test using pregnancy-specific cut-offs may 

sufficiently exclude DVT in pregnancy.27,29,30 

 

CT Pulmonary Angiography 
There is no local data to evaluate the yield of CTPA in pregnant and postpartum 

patients, however accepted standards in the general population indicate CTPA should 

detect PE in 15.4 - 37.4% of patients and alternative diagnoses in up to 56%.31 
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A study done by Shahir et al found that 5.6% of pregnant women who underwent CTPA 

had nondiagnostic studies, a rate similar to that in the general non-pregnant 

population.32 Certain physiological factors may influence the quality of CTPA such as 

increased circulatory volume and altered cardiac output, which effectively leads to 

lower pulmonary artery opacification.32 Insufficient opacification of the pulmonary 

vasculature during CTPA is described twice as often among pregnant women 

compared to those who are not pregnant.33 This may be explained by the increase in 

plasma volume with consequent dilution of contrast medium, in addition the 

hyperdynamic circulation in pregnancy results in contrast disruption when there is 

accelerated mixture of opacified blood from the superior vena cava and non-opacified 

blood from the inferior vena cava.21 Evidently normal CTPA imaging in pregnancy, has 

been found to have a high negative predictive value.34,Given the higher radiation dose 

associated with CTPA, exposure to the maternal breast carries carcinogenic risk on 

account of the radiosensitive character of the glandular breast in pregnancy, and 

during lactation.35 Hohl et al observed that CTPA can increase the risk of breast cancer 

by 1.5%35, however recent studies have established that this risk is negligibly low36 

unless there is a family history of breast cancer.37 Adaptions have been made to current 

CT protocols to ensure lower maternal and foetal radiation doses.32,38 
 

A study by Jordan et al including 34 pregnant women, 16 postpartum women, and 50 

age-matched controls, found that CTPA in pregnant patients had a significantly lower 

positivity rate than controls (2% compared to 16% respectively).39 A 17-year 

retrospective study by Rotzinger et al done at a single center in Switzerland observed 

that CTPA rarely indicated PE in pregnancy, with an alternative diagnosis found in 30% 

of pregnant patients investigated.40  

 

Other imaging modalities 
Ultrasound and lower limb doppler in pregnant women with suspected PE are 

recommended by four international guidelines, however factors affecting the selection 

criteria of patients differ.28,41,42 The GTH and ESC guidelines advocate for bilateral 

lower limb doppler for all pregnant women with a suspicion for PE, regardless of 

whether there are clinical evidence of DVT,28,41 whilst the RCOG and ATS guidelines 

suggest that lower limb ultrasound only be used in pregnant patients who have clinical 
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evidence of DVT,23 as the diagnostic yield of lower limb ultrasound is low when DVT 

symptoms are absent.  

 

Despite the role for chest radiography in patients with suspected PE, it is neither 

sensitive nor specific.21 Nevertheless, its role is vital as it can reveal other underlying 

pathologies that may provide an alternative explanation for the presenting 

symptoms.21In addition, V/Q imaging can only be accurately interpreted in the 

presence of a normal chest X-ray.21 

 

Compared to ventilation/perfusion (V/Q) imaging, CTPA has been associated with an 

higher radiation dose to maternal breast tissue, but lower dose to the fetus.43 The dose 

of radiation per maternal breast is 0.11 – 0.31 mGy in perfusion scanning44, and 10 – 

70 mGy in CTPA.35 V/Q imaging and CTPA in pregnancy, have a similar yield of non-

diagnostic results; 12.5% (95% CI 5.3 -19.6) and 11.5% (95% CI 7.5 – 18.4) 

respectively in a systematic review that evaluated 22 studies with a total of 2,391 

imaging investigations (1,165 V/Q scan and 1,226 CTPA).45 However, in South Africa, 

CT remains the primary diagnostic modality for PE given the limited number of Nuclear 

Medicine units and the relative ease of access to CT facilities. 46 

 

1.2 Aim of the study 
PE is the leading cause of mortality in pregnant and postpartum patients worldwide, 

therefore physicians have a low threshold to investigate for it. International data 

established that CTPA is effective in detecting PE, as well as alternative diagnoses. In 

South Africa CTPA is considered the investigation of choice for PE, as VQ scanning is 

not available in most settings. There is however no local data to evaluate the yield of 

CTPA in pregnant and postpartum patients in South Africa. The aim of the study is to 

evaluate the yield of CTPA to diagnose PE in pregnancy and postpartum period in a 

South African context, and to compare clinical features in patients suspected to have 

PE in pregnancy and the postpartum period who underwent CTPA, as well as to 

ascertain the prevalence of alternative CT findings in patients without PE who 

underwent CTPA.  

 

1.3 Research Question 
In patients admitted to an Obstetric High Care unit what were the clinical characteristics 

of patients that underwent CTPA, what proportion of patients had a pulmonary embolus 
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and was there a difference in clinical findings in those with and without pulmonary 

embolus by CTPA?  

 

1.4 Study Objectives 
• To describe the clinical characteristics of patients that underwent CTPA and 

determine the proportion of patients undergoing CTPA that had a pulmonary 

embolus 

• To compare the clinical features of those patients with PE to those without 

• To ascertain the prevalence of alternative CT findings in patients without PE 

that underwent CTPA  

 

1.5 Methods 
Study Design 
This study will be a retrospective cross sectional review. 

 

Study Population 
Pregnant and postpartum women admitted to the Obstetric High Care unit at Charlotte 

Maxeke Johannesburg Academic Hospital from 1 January to 31 December 2019, 

inclusive, who underwent CTPA. 

 

Exclusion Criteria 
• Patients who had a PE diagnosed by a method other than CTPA 

• Patients referred from other institutions where imaging was performed 

elsewhere 

• Patients with known PE, diagnosed prior to admission 

• Patients who were not pregnant or not in the puerperium (period of 6 weeks 

following delivery) 
 

Data Collection 
Data will be collected from the following sources: 

• The names and hospital numbers of all patients admitted to the Obstetric High 

Care Unit for the study period will be collected from the ward admission register. 

• The names and hospital numbers above will be cross-referenced with the 

hospital PACS Radiology system to determine which patients underwent CTPA. 

• The included patients will be anonymised and allocated a unique study number 

which corresponds to the included patient. 
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• The CTPA images which were done for the included patients will be reviewed 

and reported on by two radiologist to remove any interobserver bias that may 

exist in the interpretation of the CTPA results 

• The files for the relevant patients will be collected from the archives department 

and clinical data as indicated on the data collection sheet (Appendix A) will be 

extracted. 

 

Statistical Analysis 
General Sta*s*cal considera*ons 
This is a cross sectional retrospective analysis with the primary objective to describe 

the clinical characteristics of patients who underwent CTPA and to compare the clinical 

features of those patients with PE to those without. Data will be entered into a database 

which will then be used to perform statistical analysis. Descriptive statistics will be 

employed to analyse the data. Summary statistics with variables will include the mean, 

and standard deviation. Categorical variables will be presented as frequency counts 

and percentages. The data will be tabulated and analysed with respect to patient 

demographics, clinical features and laboratory investigations, and outcome of 

radiological investigations with appropriate statistical tests chosen depending on the 

distribution of data. 

 

Analysis popula*ons 
The Obstetric High Care at CMJAH had 800 admissions in the 2019 calendar year. We 

anticipate, through estimations from the head of unit, that approximately 10% of these 

women would undergo CTPA during admission. Given this estimation and based on a 

95% confidence level with a 5% margin of error we aim to include 66 women in our 

study population, where imaging will be reviewed and clinical characteristics will be 

tabulated and compared to the radiological findings. 

 

Efficacy Analysis 
Outcome of radiological imaging will be analysed. In view of the findings on imaging, 

the clinical characteristics of those patients with confirmed PE will be compared to 

those with PE excluded. The incidence of PE in patients who underwent CTPA will be 

compared to statistics from international data. 

 

1.6 Limitations 
• The retrospective design of the study places limitation on: 
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o The availability of clinical data as all required data may not have been 

recorded,  

o The availability of radiological imaging as studies with suboptimal 

imaging will not be able to be repeated. 

• The patient population is limited to admissions to the high care unit, however 

the majority of patients with suspected PE are managed in this unit. 

• The imaging modality is limited to CTPA, excluding patients who received 

ventilation perfusion scans. 

• This study will take place in a single healthcare centre, excluding patients from 

other centres. 

 

1.7 Ethical approval 
Ethical approval will be obtained from the Wits Human Research Ethics Committee 

(Medical). Permission to conduct the study at the research site will be sought from the 

Research Committee of Charlotte Maxeke Johannesburg Academic Hospital and the 

Heads of the Departments of Obstetrics & Gynaecology and Radiology, to access 

clinical and radiological data respectively. The study will also be registered with the 

National Health Research Database.  

 

1.8 Funding 
The preparation and printing costs will be self-funded, which will include the following: 

- Stationery – R 1 500. 

- Hard drive to contain imaging to be reviewed by Radiologist – R 1 500. 
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1.9 Timeline 
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APPENDIX A: Data Collection Sheet 

Pulmonary embolism in Obstetric HCU 

Participant Number  

Demographics 

DOB  Age  Gender F 

Race Black  White  
Coloure

d 
 Indian  Asian  

History 

Pregnant? Yes  No  Postpartum Yes  No  

Multiple 
Gestation 

Yes  No   

Gestational 
Age 

 Weeks Postpartum  

Method (GA) 
LNMP  

Early 

US 
 

Mode of Delivery 
CS  

NV

D 
 

Late US  Clinical  Assisted  

Obstetric Hx 
Gravidit

y 
 Parity  Miscarriages  

Pregnancy Complications present? Yes  No  

If yes, which: 
Anaemia 

 
Antepartum 

Haemorrhage 
 Chorioamnionitis  

(Can select 
more than 

one) 

IUGR  Placenta Praevia  Preterm Labour  

Preterm 

ROM 
 Preeclampsia  Eclampsia  

HELLP  PPH  PIH  

PPCMO  Gestational DM  
Puerperal Sepsis  

Relook Laparotomy  

ICU 

Admission 
 

Reason: 

 

Other  What other: 

Medical History 

Autoimmune Disease Yes  No  
Unknow

n 
 

Antiphospholipid Syndrome Yes  No  
Unknow

n 
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Chronic Kidney Disease Yes  No  
Unknow

n 
 

Chronic Lung Disease Yes  No  
Unknow

n 
 

Diabetes Yes  No  
Unknow

n 
 

Epilepsy Yes  No  
Unknow

n 
 

Heart Failure Yes  No  
Unknow

n 
 

HIV Yes  No  
Unknow

n 
 

Hypertension Yes  No  
Unknow

n 
 

Prev. Tuberculosis Yes  No  
Unknow

n 
 

Valvular Heart Disease Yes  No  
Unknow

n 
 

Previous VTE? Yes  No  
Unknow

n 
 

Comments / 
Elaborate 
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Examination 
BP  Pulse  Resp Rate  

Height  Weight  BMI  

MUAC 
 Saturatio

n 
   

CVS  

Resp  

Modified YEARS Algorithm | Score: __________ 
Pregnant: Yes  No  

Clinical signs of 

DVT: 
Yes  No  

Haemoptysis: Yes  No  

PE most likely 
dx: 

Yes  No  

D-Dimer < 0.5 

mg/L 

 0.5 – 0.99 

mg/L 

 > 1 

mg/L 

 

Well’s Score for PE | Score: ______________ 
Clinical signs and symptoms of DVT: Yes (+3)  No (0)  

PE is #1 likely diagnosis OR equally likely: Yes (+3)  No (0)  

Heart rate >100: Yes (+1.5)  No (0)  

Immobilization at least 3 days OR surgery in the 

previous 4 weeks: 

Yes (+1.5)  No (0)  

Previous, objectively diagnosed PE or DVT: Yes (+1.5)  No (0)  

Haemoptysis: Yes (+1)  No (0)  

Malignancy: Yes (+1)  No (0)  

ECG Feat. 

Right atrial 

enlargement 
(P pulmonale) 

 

 

 

 

Sinus tachycardia 

 

 

Clockwise rotation  

S1Q3T3 Pattern  Dominant R wave V1  Atrial tachyarrhythmias  

Complete or 
incomplete 

RBBB 

 Right ventricular strain  

Non-specific ST segment and T wave changes (including ST elevation 

and depression) 

 

Laboratory Data (within 24h of CTPA) 
FBC  

U&E  

D-Dimer  CRP  PCT  

Radiological Data 
CTPA PE  No PE  Inconc.  

Distribution of PE Proximal (Pulmonary Trunk/Pulmonary Artery)  
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Lobar (Interlobar Artery)  

Segmental  

Subsegmental  

Other CT Findings 

Pleural Effusion  Pneumothorax  GGO  

Consolidation  Cavitation  Bronchiectasis  

Atelectasis  Nodules  Masses  

Side: Left  Right  

Comments 

(include 

location for 

each of the 
above 

findings) 
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APPENDIX B: Letters to HOD 

 

Dear Prof. Chauke, 

 

I wish to request permission to conduct research with patients from the Department 

of Obstetrics and Gynaecology, for the purpose of my MMed, titled A Review of the 

use of CT Pulmonary Angiography in Pregnant and Postpartum Patients at an 

Academic Centre. 

 

The research will be supervised by Dr Shastra Bhoora (Dept Obstetrics & 

Gynaecology), Dr Jarrod Zamparini (Dept Internal Medicine), and Dr Halvani Moodley 

(Dept Radiology). 

 

The participants will include admissions to the Obstetric High Care unit at Charlotte 

Maxeke Johannesburg Academic Hospital for the period January to December 2019. 

Access to patient files is requested. 

 

Please find attached the protocol for the research project. 

 

Your approval will be much appreciated. 

 

Sincerely, 

 

 

_______________ 

Dr Wilhelm Herbst 

Registrar: Internal Medicine 
  

27/01/2022 
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Dear Prof. Ramaema, 

 

I wish to request permission to conduct research with patients from the Department 

of Radiology, for the purpose of my MMed, titled A Review of the use of CT 

Pulmonary Angiography in Pregnant and Postpartum Patients at an Academic 

Centre. 

 

The research will be supervised by Dr Halvani Moodley (Dept Radiology), Dr Jarrod 

Zamparini (Dept Internal Medicine), and Dr Shastra Bhoora (Dept Obstetrics & 

Gynaecology). 

 

The participants will include admissions to the Obstetric High Care unit at Charlotte 

Maxeke Johannesburg Academic Hospital for the period January to December 2019, 

who received CT scans during this period. Access to PACS to review CT scans of 

study participants is requested. 

 

Please find attached the protocol for the research project. 

 

Your approval will be much appreciated. 

 

Sincerely, 

 

 

_______________ 

Dr Wilhelm Herbst 

Registrar: Internal Medicine 
 

27/01/2022 
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APPENDIX C: Letters to CMJAH Research Committee 
 

 

Dear Prof. Chakane, 

 

I wish to request permission to conduct research at Charlotte Maxeke Johannesburg 

Academic Hospital for the purpose of my MMed, titled A Review of the use of CT 

Pulmonary Angiography in Pregnant and Postpartum Patients at an Academic 

Centre. 

 

The research will be supervised by Dr Shastra Bhoora (Dept Obstetrics & 

Gynaecology), Dr Jarrod Zamparini (Dept Internal Medicine), and Dr Halvani Moodley 

(Dept Radiology). 

 

The participants will include admissions to the Obstetric High Care unit at CMJAH for 

the period January to December 2019. Access to patient files is requested. 

 

Please find attached the protocol for the research project. 

 

Your approval will be much appreciated. 

 

Sincerely, 

 

 

_______________ 

Dr Wilhelm Herbst 

Registrar: Internal Medicine 

  

27/01/2022 
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CHAPTER 2: MANUSCRIPT 
 
This manuscript complies with the author guidelines for the journal Obstetric 
Medicine and has been formatted as such. 
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2.2 ABSTRACT 
 
Background: Pulmonary embolism (PE), is a common cause of maternal death during 

pregnancy and the puerperium yet data on its prevalence in middle-income countries 

is lacking. 

Methods: We examined the medical records and CTPAs of 67 women in an obstetric 

high care unit during pregnancy and the puerperium. We aimed to assess the efficacy 

of CTPA in diagnosing PE, evaluate associated clinical features, and determine the 

prevalence of alternative CT findings. 

Results: CTPA detected PE in 11 women (16.42%) and alternative CT findings in 46 

(68.6%). Women with PE had a significantly lower systolic BP than those without PE 

(p = 0.001). Multiple gestation, preterm rupture of membranes, and gestational 

diabetes were linked to higher PE prevalence. 
Conclusions: This study, set in an upper middle-income country, demonstrated a 

higher CTPA yield for PE than in the international literature, emphasizing context-

specific assessments.  
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2.3  INTRODUCTION 
 

Venous thromboembolism (VTE), including pulmonary embolism (PE), is the most 

common cause of maternal death during pregnancy and the puerperium in developed 

countries.1 The risk for venous thromboembolism (VTE) is significantly increased 

during pregnancy and the postpartum period, as these patients are in a physiological 

state of hypercoagulability, are prone to venous stasis and may have superimposed 

endothelial damage.2 

 

Women have a 5-fold increased risk of developing VTE during pregnancy, as 

compared to their non-pregnant counterparts.3 Globally, the incidence of PE in 

pregnant or postpartum women ranges from 1-2 per 1,000 to 3 per 10,000 deliveries 
2,4, and one death in every 100,000 deliveries.5 In South Africa PE accounted for 40 

maternal deaths in 2022, with a maternal mortality rate of 4.1 per 100,000 live births.6 

 

More than half of VTE cases in pregnancy occur before 20 weeks’ gestation,4 and 80% 

of VTE cases in the postpartum period occur within the first 3 weeks following delivery.7  

 

Despite the increased risk of VTE in pregnancy, detection rates using CTPA (computed 

tomography pulmonary angiography) are lower in pregnant than non-pregnant women. 

A 2015 study found that 2% of pregnant women had a positive CTPA compared to 

16% of non-pregnant women.8  A 17-year retrospective study conducted at a single 

centre in Switzerland, published in 2020, observed that CTPA rarely indicated PE in 

pregnancy, with an alternative diagnosis found in 30% of pregnant women 

investigated.9 Similarly, a 2023 study including 86 pregnant and 354 non-pregnant 

women investigated for PE by either CTPA or V/Q scan, noted positive scan rates of 

3.5% and 8.8% in pregnant and non-pregnant women respectively.10 

 

Risk Factors 

Pregnancy is a hypercoagulable physiological state owing to an increased 

concentration of certain clotting factors as well as a decrease in endogenous 

anticoagulants such as antithrombin and protein S11. In addition, factors such as 

dehydration, secondary to nausea and vomiting in early pregnancy, immobility and iliac 

compression by the gravid uterus in late pregnancy, and endothelial injury from delivery 

trauma and venous distension11,12 also play a role in the increased risk for VTE.  The 
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clinical presentation of VTE may also be masked by “symptoms” of pregnancy such as 

pedal oedema, tachypnoea and tachycardia.13 A number of postpartum factors are also 

associated with an increased risk of VTE, such as surgical delivery, particularly in the 

emergency setting or after prolonged labour, postpartum haemorrhage, thrombophilia, 

pre-eclampsia, and puerperal sepsis.14 

 

Clinical predictors 
The Wells’ criteria, which factors in tachycardia and lower limb oedema, is not 

particularly useful in pregnancy, given that these manifestations are frequently seen.15 

This complicates the differentiation of PE from other potential diagnoses in these 

women.15 The recommendations outlined by the Society of Obstetricians and 

Gynaecologists of Canada (SOGC)16 and the Royal College of Obstetricians and 

Gynaecologists (RCOG)17, advise against clinical predictors to assess VTE in pregnant 

women.  

 

D-dimer 
In non-pregnant women PE can be safely excluded in the presence of a normal D-

dimer in addition to a low pre-test probability. It must conversely be interpreted with 

caution in those with a high pre-test probability, as a falsely negative result can miss a 

diagnosis of PE.18 The American Thoracic Society (ATS)19, SOGC16, and RCOG17 

recommendations state that a D-dimer should not be used in pregnancy to exclude PE 

as most studies investigating the use of D-dimer in diagnosing PE, have not included 

pregnant women as participants.20 

 

Van der Pol et al found that the pregnancy-adapted YEARS algorithm safely excluded 

acute PE in pregnant women with suspected PE, allowing CTPA to be avoided in 32 

to 65% of women.21 A South African study found that the pregnancy-adapted YEARS 

algorithm successfully risk-stratified women in a single institution and would have 

reduced the number of CTPAs by 25.7% without missing any PE.22  

 

CT Pulmonary Angiography 
Accepted standards outlined by the Royal College of Radiologists state that CTPA 

should detect PE in 15.4 - 37.4% and alternative diagnoses in up to 56% in the general 

population.23 
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Most studies have disregarded pregnant women when investigating the diagnosis of 

PE.18 Certain physiological factors, such as increased circulatory volume and altered 

cardiac output, may lead to lower pulmonary artery opacification influencing the quality 

of CTPA.24 Insufficient opacification of the pulmonary vasculature during CTPA is 

described twice as often among pregnant women compared to those who are not 

pregnant.25 Normal CTPA imaging in pregnancy, has been found to have a high 

negative predictive value.26 

 

In this study we investigated the use of CTPA to diagnose PE in pregnant and 

postpartum women admitted to a high care setting in South Africa. We aimed to 

evaluate the prevalence of PE and alternative diagnoses as well as compare the 

clinical features of women with and without PE. 

 

2.4 METHODS 
 

We performed a cross-sectional analysis at the Charlotte Maxeke Johannesburg 

Academic Hospital, an academic centre in Johannesburg, South Africa. Pregnant and 

postpartum women admitted to the Obstetric High Care Unit (OHCU) between 1 

January and 31 December 2019, who underwent CTPA for the suspicion of PE were 

consecutively enrolled in this study. We excluded women who had a PE diagnosed by 

a method other than CTPA, such as V/Q scan, due to limited availability in our setting. 

Women with imaging performed elsewhere, women with known PE diagnosed prior to 

admission, and women who were not pregnant or beyond 6 weeks post-delivery were 

also excluded.  

 

The names and hospital numbers of all women admitted to the OHCU for the study 

period were collected from the ward admission register and cross-referenced with the 

hospital picture archiving and communicating system (PACS) to determine which 

women underwent CTPA. The included participant details were anonymised and 

allocated a unique study number. The CTPA images were reported on by two 

consultant radiologists (AR and TWT) who were blinded from each other’s findings. 

The discrepant readings were reviewed by a third consultant radiologist (HM), also 

blinded from the findings of the other readers.  
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A final diagnosis was considered as agreement by two or more readers. Those studies 

with inconclusive findings or failing to achieve consensus among at least two readers, 

were interpreted as not having PE for the purposes of the study. The hospital files for 

the relevant participants were collected from hospital archives and clinical data was 

extracted. Data was captured in Microsoft Excel 16.78 (Microsoft Corporation, 

Redmond, USA) and statistical analysis was performed using Prism 10 (GraphPad 

Software Inc, La Jolla, CA, USA). Given the non-parametric nature of the data, the 

Mann-Whitney U test was employed for continuous variables, while the Fisher’s exact 

test was utilized for categorical variables to determine significance. 

 

2.5 RESULTS 
 

A total of 732 women were admitted during the period under review, CTPAs were 

performed on 71 patients, of which 3 were not pregnant nor in the postpartum period 

and 1 had missing images, excluding them from the study, leaving a total of 67 women 

in the final analysis (Figure 1). The PE and non-PE groups were of similar age and 

race. The majority of the cohort were postpartum (82% in the PE group and 87.5% in 

the no PE group), and caesarean section was the most common mode of delivery in 

keeping with local trends. Most of the women were booked for antenatal care, and 

were multiparous. Table 1 provides demographic and pregnancy related data of the 

cohort. 

 

Eleven women (16.4%) had a confirmed PE; 2 (18%) were pregnant and 9 (82%) 

postpartum and the majority (n=10, 90.9%) had peripheral PEs. Two women (18.2%) 

had a single embolism and 9 (81.8%) had multiple emboli.. The gestational age at 

delivery (in postpartum women) or time of scan (in pregnant women) was not 

significantly different (p = 0.259) in the non-PE group (median 34.5 weeks, IQR 30 – 

38), compared to those with PE (median 30 weeks, IQR 26 – 38). Women with PE 

were more likely to have multiple gestation (27%) than without PE (4%) (p = 0.028). 

There was a larger proportion of women with alternative CT findings among those in 

the group with PE (n=9, 81.8%) compared to those without PE (n=37, 66.1%), yet the 

difference was not significant (p=0.481) (Table 2). 

 

The difference in the technical adequacy of the CTPAs between the two groups was 

not significant (p = 0.556). This was assessed by measuring the opacification of the 
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pulmonary artery (Hounsfield units), between the two groups (median 237HU, IQR 

216-277 versus median 247HU, IQR 209-285 in the PE and non-PE groups 

respectively). There was no difference in rate of motion artifact between the two groups 

(p = 0.492). 

 

There was a significant difference in systolic blood pressure (sBP) between the two 

groups (p = 0.001) with lower sBP in the PE group (median 119mmHg, IQR 110 – 124) 

than in the non-PE group (median 134mmHg, IQR 120.3 - 146). There were no 

differences in other clinical features including the body mass index (BMI) or mid upper 

arm circumference (MUAC) between the two groups. Despite most women being 

tachycardic, there were no differences in electrocardiogram (ECG) findings between 

the two groups. It is not our standard protocol to analyse D-dimer routinely for the 

suspicion of PE in pregnancy, therefore only 27 women (40%) had D-dimers available. 

There was however no difference in D-dimers between the two groups (p = 0.219). 

 

Biochemical inflammatory markers were available in a similar proportion of women, 

showing no difference between the groups, reflected by a median C-reactive protein 

(CRP) of 112mg/L in the PE group (10/11) and 100mg/L in the non-PE group (51/56) 

and a median procalcitonin (PCT) of 0.37ug/L in the PE group (8/11) and 0.31ug/L in 

the non-PE group. A diagnosis of puerperal sepsis was made in 36.4% in the PE group 

compared to 62.5% in the non-PE group, however the difference was not significant (p 

= 0.18). There were no other differences demonstrated in biochemistry between the 

two groups. 

 

No women died in the non-PE group, while one woman died in the PE group (9%), 

however it is unclear if the death was directly caused by PE. Most women had a 

pregnancy-related complication, with the exception of 2 women (3.6%) in the non-PE 

group. 

 

There were 2 women with HIV (18.2%) in the PE group, one of whom had a CD4 (CD4 

= 464 cells/mm3) and HIV viral load (VL = 764 copies/ml) available, whilst there were 

17 women with HIV in the non-PE group (30.4%) where 15 had a CD4 result (median 

344.5 cells/mm3, IQR 269-457.75) and all had a viral load (n = 17, median 217 

copies/ml, IQR 0 – 2472.25). 
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Gestational diabetes was significantly more prevalent (p = 0.042) among those with 

PE (n = 1, 9.1%) compared to those without PE (n = 2, 3.6%), as was premature rupture 

of membranes (PROM) (p = 0.025) comparing the PE group (n = 2, 18.2%) to the non-

PE group (n = 0, 0%). There were no other complications or comorbidities with a 

significant difference between the groups (Table 3). 

 

The Wells’ score showed no correlation to PE, as all 67 (100%) women had a Wells’ 

score of at least 4.5 (high risk for PE). When analysing the utility of the YEARS score 
27, 7 women in the PE group and 20 women in the non-PE group had a D-dimer result 

available allowing the YEARS Score to be calculated. All 7 (100%) women in the PE 

group had a positive YEARS score, while 17 (85%) women in the non-PE group had a 

positive YEARS score. The difference was not significant (p = 0.545) (Figure 2).  

 

2.6 DISCUSSION 
 

In our study CTPA detected PE in 16.42% and alternative CT findings in 68.6% of our 

cohort, which is higher than reported in international literature. A large meta-analysis 

and systematic review of seventeen studies, including 25,339 women, found a 12.4% 

positivity rate for VTE in nonpregnant women, compared with 4.1% in pregnant 

women.28 The high positivity rate in our cohort may be attributed to only including 

women admitted to a high care unit, assigning them to a higher risk category than other 

pregnant and postpartum women. 

 

No clinical or biochemical biomarkers predicted PE in our cohort, similar to  an 

Australian study evaluating the use of CTPA and V/Q in pregnancy and the 

puerperium.29 The use of algorithms such as the modified YEARS and Wells’ scores 

were limited in our cohort and would have been of no utility in reducing the number of 

CT scans done. However given our limited sample size, future studies are needed to 

further assess their utility in our setting. This is in keeping with recommendations from 

RCOG to avoid the use of clinical prediction tools in assessing VTE in pregnancy.17 

 

Despite international guidelines considering maternal age over 35 years a risk factor 

for PE there was no significant difference in the age of the PE and the non-PE groups 

in our cohort.30 There is evidence from the UK31 and USA32 that Black, Asian and 

minority ethnicities (BAME) have a much higher maternal mortality rate (MMR), with 
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the highest among Black women. There is evidence that PE is more prevalent in black 

ethnicities,33 with a higher disease severity compared to other ethnicities.34 The 

majority of our cohort were of Black ethnicity, making it difficult to compare outcomes 

related to ethnicity and to assess whether disparities exist.. This emphasises the 

importance of the high risk in this group, and the need for further research in a South 

African context  

 

Caesarean delivery rate in the South African private sector was 73.2% in 201535, and 

increased from 15.1% in 200636 to 31.1% in 20226 in the public sector. Caesarean 

delivery is not done on maternal request in the South African public sector. Compared 

to the UK, the rate of caesarean delivery was 29%31 in Wales, 31%31 in England and 

35%31 in Scotland between 2019 - 2021. South African data shows that pregnant 

women who die from PE are more likely to have had a caesarean delivery.37 In our 

cohort all women in the PE group were delivered by caesarean section, although this 

was for obstetric indications and not due to PE. While Caesarean delivery is a known 

risk factor for the development of PE38, this was not demonstrated in our cohort and 

mode of delivery was not a risk factor for PE.  

 

The most significant obstetric complication in our cohort was PROM with a higher 

prevalence in those with PE (n = 2, 18.2%) compared to those without PE (n = 0, 0%) 

(p = 0.025). Both women with PROM in the PE group were HIV positive, developed 

puerperal sepsis and had undergone caesarean delivery by gestational age of 28 and 

35 weeks respectively. Only one of these women had a CD4 (CD4 = 464 cells/mm3) 

and HIV viral load (VL = 764 copies/ml) available, and neither had a history of previous 

tuberculosis. PE was diagnosed after delivery in both women. The development of PE 

in these women was likely multifactorial however prolonged bed rest prescribed for the 

treatment of PROM was associated with an increased risk for PE in a study by 

Kovacevich et al (16.5 cases per 1000 compared to 0.8 per 1000 among pregnant 

women for whom this therapy was not prescribed).39 

 

Systolic BP was significantly lower (p = 0.001) in the PE group, as was seen in the 

DiPEP study, however there were no differences in diastolic BP and heart rate. Out of 

keeping with the lower systolic BP in the PE group is that majority of these were 

peripheral PEs. However 81.8% of the women with PE had multiple emboli which may 

have contributed to the lower systolic BP. Hypotension associated with PE is attributed 
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to acute right ventricular dilatation compromising left ventricular filling and reducing 

cardiac output. Right ventricular dysfunction seen on echocardiography has been 

shown to correlate with pulmonary arterial obstruction of >30%, which is expected to 

occur with a large central PE40. Echocardiography was not available to assess for right 

ventricular strain, however there were no ECG features to suggest this. 

 
The high prevalence of alternative findings on CTPA may be explained by the hospital’s 

protocol for investigating PE, where CTPA is warranted if the chest X-ray is abnormal. 

Despite there being no significant difference in prevalence of alternative CT findings 

between women with PE and women without PE, the high burden of alternative findings 

on CTPA in women with PE could signify underlying pathology contributing to 

development of PE. The high prevalence of pregnancy related complications in our 

cohort is due to it consisting only of women in a high care setting. 

 

Multiple gestation was a risk factor for PE in our cohort (p = 0.028) in keeping with 

guidelines from RCOG17. Gestational diabetes has not been proven to be associated 

with an increased risk for thrombosis41, however was associated with PE in our cohort 

(p = 0.042). Despite HIV42, antiphospholipid syndrome43, and obesity44 known to be 

associated with increased risk for PE, none were significant risk factors in our cohort. 

 
The strengths of this analysis are driven from the racial representation in our cohort, 

largely consisting of Black African women, an underrepresented group in other studies, 

which underpins the need and potential for further research. Additionally, the data 

investigated were largely complete, all the CTPAs in our cohort contained adequate 

quality images, and were reviewed by consultant radiologists. Yet, the findings of this 

analysis must be interpreted in the context of some limitations. The first being, the 

small sample size. Considering our study was performed at a single centre including 

only women admitted to a high care setting, this in itself might be a major contributory 

factor to the high PE burden in our population, as these women were all in a higher 

risk category by nature of their condition. Another limitation is that chest radiographs 

were not reviewed, as this could have contributed to analysing the pre-test probability 

for PE. 

 

2.7 CONCLUSION 
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PE remains a significant contributor to morbidity during pregnancy and the puerperium. 

While clinical and laboratory features were not reliable to exclude PE in our cohort, it 

is justifiable to consider CTPA when suspecting PE in this population, considering the 

higher detection rate compared to international literature. CTPA has a good yield for 

diagnosing PE and unmasking alternative diagnoses in a middle-income country 

setting. The presence of a low systolic blood pressure, multiple gestation, PROM, and 

gestational diabetes should raise the suspicion for PE in a high care setting. 

Prospective studies evaluating the use of d-dimer and scoring systems to predict PE 

in our population are warranted. 
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2.9 TABLES AND FIGURES: 
 

 
Figure 1: Study population 
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Figure 2: D-dimer values 
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Table 1: Demographics and pregnancy details 

Demographics PE (n = 11), n 
(%) 

No PE (n = 56), n 
(%) 

p-value 

Age (years), median, (IQR) 29 (26 – 35) 30 (26 – 33,75) 0.977 
18 – 25 2 (18.18%) 12 (21.43%) 0.992 
26 - 30 4 (36.36%) 18 (32.14%) 
31 - 35 3 (27.27%) 16 (28.57%) 
>35 2 (18.18%) 10 (17.86%) 
Race PE, n (%) No PE, n (%) p-value 
Black African 11 (100%) 55 (98%) >0.999 White 0 (0%) 1 (2%) 
Pregnancy Details PE, n (%) No PE, n (%) p-value 
Postpartum 9 (82%) 49 (87.5%) 0.635 Pregnant 2 (18%) 7 (12.5%) 
Multiple gestation 3 (27%) 2 (4%) 0.028 
Booked for antenatal care 8 (73%) 45 (80%) 0.686 Not booked for antenatal care 3 (27%) 11 (20%) 
Gestational age at delivery or time of scan 
(weeks), median (IQR) 

30 (26 – 38) 34,5 (30 – 38) 0.259 

Caesarean section 9 (82%) 41 (73.2%) 0.334 Normal vaginal delivery 0 (0%) 8 (14.3%) 
Gravidity (number of pregnancies), median 
(IQR) 

3 (1 – 3) 2 (1 – 3) 0.971 

Parity (number of live births) , median 
(IQR) 

2 (1 -3) 2 (1 – 3) 0.714 

Previous miscarriages (number), median 
(IQR) 

0 (0 – 0) 0 (0 – 0) 0.841 

 
Table 2: Alterna=ve CT findings 

CT findings PE (n = 11), n 
(%) 

No PE (n = 56), 
n (%) 

p-value 

Pleural effusion 4 (36.4%) 14 (25%) 0.469 
Ground glass opacification 6 (54.5%) 16 (28.6%) 0.157 
Consolidation 3 (27.3%) 11 (19.6%) 0.686 
Cavitation 0 (0%) 1 (1.8%) >0.999 
Bronchiectasis 0 (0%) 2 (3.6%) >0.999 
Atelectasis 8 (72.7%) 24 (42.9%) 0.101 
Nodules 0 (0%) 5 (8.9%) 0.582 

 
Table 3 YEARS score 

YEARS score PE (n = 11), n (%) No PE (n = 56), n (%) p-value 
YEARS posiBve 7 (100%) 17 (85%) 0.545 
YEARS negaBve 0 (0%) 3 (15%) 
YEARS not calculated  4 36  
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Table 4: Pregnancy complica=ons and comorbidi=es 

 

 
  

Pregnancy complications PE (n = 11), 
n (%) 

No PE (n = 56), 
 n (%) 

p-value 

No complications 0 (0%) 2 (3.6%) >0,999 
Obstetric Haemorrhage 5 (45,5%) 19 (33.9%) 0,505 

Ante-partum haemorrhage 2 (18.2%) 6 (10.7%) 0,609 
Post-partum haemorrhage 3 (27.3%) 13 (23.2%) 0,7159 

Hypertensive Disorders 7 (63.6%) 42 (75%) 0,469 
Pregnancy induced hypertension 1 (9.1%) 12 (21.4%) 0,677 

Pre-Eclampsia 3 (27.3%) 18 (32.1%) >0,999 
Eclampsia 1 (9.1%) 9 (16.1%) >0,999 

HELLP 2 (18.2%) 3 (5.4%) 0,186 
Obstetric Complications 4 (36.36%) 6 (10.71%) 0,051 

Placenta praevia 1 (9.1%) 2 (3.6%) 0,421 
Preterm labour 0 (0%) 2 (3.6%) >0,999 

Other 10 (90.1%) 42 (75%) 0,4329 
Post-partum cardiomyopathy 2 (18.2%) 13 (23.2%) >0,999 

Anaemia 8 (72.7%) 29 (51.8%) 0,321 
Relook laparotomy 3 (27.2%) 8 (14.3%) 0,371 
ICU 5 (45.5%) 14 (25%) 0,27 
Comorbidities PE (n = 11), 

n (%) 
No PE (n = 56), n 

(%) 
p-value 

Autoimmune disease 1 (9.1%) 3 (5.4%) 0.521 
Anti-phospholipid syndrome 0 (0%) 2 (3.6%) >0.999 
Chronic kidney disease 0 (0%) 4 (7.1%) >0.999 
Diabetes mellitus 1 (9.1%) 1 (1.8%) 0.304 
Heart failure 0 (0%) 8 (14.3%) 0.335 
Hypertension 2 (18.2%) 9 (16.1%) >0.999 
Previous Tuberculosis 0 (0%) 2 (3.6%) >0.999 
Valvular heart disease 0 (0%) 5 (8.9%) 0.582 
Previous VTE 0 (0%) 4 (7.1%) >0.999 
HIV 2 (18.2%) 17 (30.4%) 0.722 
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APPENDIX C: JOURNAL SUBMISSION GUIDELINES: OBSTETRIC MEDICINE 
 

Manuscript Submission Guidelines:  

Manuscript Submission Guidelines: Obstetric Medicine 

This Journal is a member of the Committee on Publication Ethics. 

This Journal recommends that authors follow the Recommendations for the Conduct, 

Reporting, Editing, and Publication of Scholarly Work in Medical Journals formulated 

by the International Committee of Medical Journal Editors (ICMJE). 

Please read the guidelines below then visit the Journal’s submission 
site http://mc.manuscriptcentral.com/obmed to upload your manuscript. Please 
note that manuscripts not conforming to these guidelines may be returned. 

Only manuscripts of sufficient quality that meet the aims and scope of Obstetric 

Medicine will be reviewed. 

There are no fees payable to submit or publish in this journal. 

As part of the submission process you will be required to warrant that you are 

submitting your original work, that you have the rights in the work, and that you have 

obtained and can supply all necessary permissions for the reproduction of any 

copyright works not owned by you, that you are submitting the work for first publication 

in the Journal and that it is not being considered for publication elsewhere and has not 

already been published elsewhere. Please see our guidelines on prior publication and 

note that Obstetric Medicine will consider submissions of papers that have been posted 

on preprint servers; please alert the Editorial Office when submitting (contact details 

are at the end of these guidelines) and include the DOI for the preprint in the 

designated field in the manuscript submission system. Authors should not post an 

updated version of their paper on the preprint server while it is being peer reviewed for 

possible publication in the Journal. If the article is accepted for publication, the author 

may re-use their work according to the Journal's author archiving policy. If your paper 

is accepted, you must include a link on your preprint to the final version of your paper. 

1. What do we publish? 

1.1 Aims & Scope 

1.2 Article types 

http://publicationethics.org/
http://www.icmje.org/icmje-recommendations.pdf
http://www.icmje.org/icmje-recommendations.pdf
http://mc.manuscriptcentral.com/obmed
https://journals.sagepub.com/author-instructions/OBM#WhatDoWePublish
https://journals.sagepub.com/author-instructions/OBM#Aims&Scope
https://journals.sagepub.com/author-instructions/OBM#ArtisleTypes
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1.3 Writing your paper 
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2. Editorial policies 
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2.7 Research ethics and patient consent 
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https://journals.sagepub.com/author-instructions/OBM#SuppMaterial
https://journals.sagepub.com/author-instructions/OBM#ORCID
https://journals.sagepub.com/author-instructions/OBM#InfoReq
https://journals.sagepub.com/author-instructions/OBM#Permissions
https://journals.sagepub.com/author-instructions/OBM#OnAcceptance
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Submissions may be made under the following categories: 

1. Original research articles 

2. Systematic reviews 

3. Case reports 

4. Letters to the Editor 

Commissioned articles: The following may be published following invitation or 

agreement by the Editors, prior to submission. 

1. Editorials 

2. Topic Reviews 

3. Journal Club 

1.1 Aims & Scope 

Before submitting your manuscript to Obstetric Medicine, please ensure you have read 

the Aims & Scope. 

1.2 Article Types 

When assessing the length of your contribution, allow 250 words for each table, figure 

or group of eight references, since all of these will contribute to its total length. 

**All papers (apart from Letters to the Editor) should be accompanied by a 
covering letter, title page and summary** 

Covering letter 
The covering letter is important. To help the Editors in their preliminary evaluation, 

please indicate why you think the paper suitable for publication. If your paper should 

be considered for fast-track publication, please explain why. 

Title page: All the following must be completed before submission 

The first page should contain the full title of the manuscript, a short title, the author(s) 

name(s) and affiliation(s), and the name, postal and email addresses of the author for 

correspondence, as well as a full list of declarations (Authorship, Ethical approval, 

Funding, Guarantor, Declaration of Interests, Acknowledgements) as well as 

appropriate Keywords. 

https://www.sagepub.com/journal/obstetric-medicine#aims-and-scope
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The title should be concise and informative, accurately indicating the content of the 

article. The short title should be no more than six words long. 

Summary/Abstract 
A summary of no more than 150 words must accompany all submissions. The 

summary should state the main purposes of the study, the basic procedures used and 

the most important conclusions drawn; numerical data should be included. Original 

Research Articles should include a structured summary, namely: Background, 

Methods, Results, Conclusion. Letters to the Editor do not require an abstract. 

Editorials 

Editorials will be commissioned by the Editors. Maximum length: 1,000 words, with up 

to 10 references. 

Review Articles 

Suggestions for review articles are welcomed by the Editors and the subject matter 

should be outlined to the Editors, if possible before writing the article. Maximum 

length: 3,000 words, with up to five tables or illustrations. 

Original Research Articles 

These are expected to contribute to the advancement of knowledge in the field of 

maternal medicine. Maximum length: 3,000 words, with up to five tables or 

illustrations. Structured summaries are required, namely: Background, Methods, 

Results, Conclusion. 

Case Reports 

These should be prepared in a narrative style and comprise a summary; a short 

introduction stating the reasons for reporting the case; the case report including 

history, investigations and treatment; and a discussion referring to the relevant 

literature. Maximum length: 1,000 words, with up to two tables or two tables or 

illustrations. 

Letters to the Editors 

These should relate to articles published recently in the journal. Maximum length: 

300 words plus up to five references. 

1.3 Writing your paper 
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The Sage Author Gateway has some general advice and on how to get published, plus 

links to further resources. Sage Author Services also offers authors a variety of ways 

to improve and enhance their article including English language editing, plagiarism 

detection, and video abstract and infographic preparation. 

1.3.1 Make your article discoverable 

When writing up your paper, think about how you can make it discoverable. The title, 

keywords and abstract are key to ensuring readers find your article through search 

engines such as Google. For information and guidance on how best to title your article, 

write your abstract and select your keywords, have a look at this page on the 

Gateway: How to Help Readers Find Your Article Online. 

Back to top 

1.4 Inclusive Language 

In our journal articles we use the term ‘woman’ and ‘women’s health’. However it is 

important to acknowledge that it is not only people who identify as women for whom it 

is necessary to access women’s health and reproductive services in order to maintain 

their health and reproductive well-being. 

Inclusive language and representation recognises diversity and conveys respect for all 

people, irrespective of gender. We would encourage all contributors to avoid non-

inclusive terminology where appropriate, such as “he,” “she” or “he/she” and instead, 

seek gender neutrality by using plural nouns, such as “they”, “individuals”, “patients” or 

“subjects”.  New data should ideally specify sex and gender, avoiding gender-neutral 

terminology when all participants are cis-gendered, to avoid creating a false sense of 

inclusivity. The editorial staff would be happy to provide guidance on appropriate 

terminology. 

2. Editorial policies 

2.1 Peer review policy 

Sage does not permit the use of author-suggested (recommended) reviewers at any 

stage of the submission process, be that through the web-based submission system 

or other communication. Reviewers should be experts in their fields and should be able 

https://www.sagepub.com/how-to-get-published
https://languageservices.sagepub.com/en/
https://www.sagepub.com/help-readers-find-your-article
https://journals.sagepub.com/author-instructions/OBM#top
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to provide an objective assessment of the manuscript. Our policy is that reviewers 

should not be assigned to a paper if: 

•  The reviewer is based at the same institution as any of the co-authors 

•  The reviewer is based at the funding body of the paper 

•  The author has recommended the reviewer 

•  The reviewer has provided a personal (e.g. Gmail/Yahoo/Hotmail) email 

account and an institutional email account cannot be found after performing a 

basic Google search (name, department and institution).  

2.2 Declarations 

Please see: Obstetric Medicine Declarations Policy Document 

The following statements should be uploaded under the file type ‘Declarations’ for 

every manuscript submitted. These will be published at the end of every paper 

accepted for publication. 

Please note that consent forms should not be uploaded. 

Please read the Declaration guidelines for authors (available here carefully before 

submitting your Declarations document. 

DECLARATIONS 

1. Conflicting interests (section 2.6) 

2. Funding (section 2.5) 

3. Informed consent (section 2.7) 

4. Ethical approval (section 2.7) 

5. Guarantor (section 2.10) 

6. Contributorship (section 2.11) 

7. Acknowledgements (section 2.4) 

Please see the below example of a completed declarations section: 

DECLARATIONS 

Conflicting interests: MS is an employee of XXX. BF has received grants from XXX.  

https://www.sagepub.com/sites/default/files/obstetric_medicine_declaration_policy_document.pdf
http://www.sagepub.com/sites/default/files/obstetric_medicine_declaration_policy_document.pdf
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Funding: This work was supported by the Medical Research Council [grant number 

XXX] 

Informed consent: Written informed consent was obtained from the patient(s) for their 

anonymized information to be published in this article. 

Ethical approval: The ethics committee of  XXXX approved this study (REC number: 

XXXX) 

Guarantor: BF 

Contributorship: BF and NP researched literature and conceived the study. MS was 

involved in protocol development, gaining ethical approval, patient recruitment and 

data analysis. BF wrote the first draft of the manuscript. All authors reviewed and edited 

the manuscript and approved the final version of the manuscript 

Acknowledgements: We would like to thank XXX XXXX for his assistance and 

guidance in this research. 

2.3 Authorship 

Papers should only be submitted for consideration once consent is given by all 

contributing authors. Those submitting papers should carefully check that all those 

whose work contributed to the paper are acknowledged as contributing authors. 

The list of authors should include all those who can legitimately claim authorship. This 

is all those who: 

1. Made a substantial contribution to the concept or design of the work; or 

acquisition, analysis or interpretation of data, 

2. Drafted the article or revised it critically for important intellectual content, 

3. Approved the version to be published, 

4. Each author should have participated sufficiently in the work to take public 

responsibility for appropriate portions of the content. 

Authors should meet the conditions of all of the points above. When a large, multicentre 

group has conducted the work, the group should identify the individuals who accept 

direct responsibility for the manuscript. These individuals should fully meet the criteria 

for authorship. 

Acquisition of funding, collection of data, or general supervision of the research group 

alone does not constitute authorship, although all contributors who do not meet the 
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criteria for authorship should be listed in the Acknowledgments section. Please refer 

to the International Committee of Medical Journal Editors (ICMJE) authorship 

guidelines for more information on authorship. 

Please note that AI chatbots, for example ChatGPT, should not be listed as authors. 

For more information see the policy on Use of ChatGPT and generative AI tools. 

2.4 Acknowledgements 

All contributors who do not meet the criteria for authorship should be listed in an 

Acknowledgements section. Examples of those who might be acknowledged include a 

person who provided purely technical help, or a department chair who provided only 

general support. 

2.4.1 Third party submissions 

Where an individual who is not listed as an author submits a manuscript on behalf of 

the author(s), a statement must be included in the Acknowledgements section of the 

manuscript and in the accompanying cover letter. The statements must: 

• Disclose this type of editorial assistance – including the individual’s name, 

company and level of input 

• Identify any entities that paid for this assistance 

• Confirm that the listed authors have authorized the submission of their 

manuscript via third party and approved any statements or declarations, 

e.g. conflicting interests, funding, etc. 

Where appropriate, Sage reserves the right to deny consideration to manuscripts 

submitted by a third party rather than by the authors themselves. 

2.4.2 Writing assistance 

Individuals who provided writing assistance, e.g. from a specialist communications 

company, do not qualify as authors and so should be included in the 

Acknowledgements section. Authors must disclose any writing assistance – including 

the individual’s name, company and level of input – and identify the entity that paid for 

this assistance”). 

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fus.sagepub.com%2Fen-us%2Fnam%2Fchatgpt-and-generative-ai&data=05%7C01%7CSamyak.Jain%40sagepub.in%7C1bf218f0356749985fd108db931e8872%7C866b3abd7515461abdb412b4a1857f04%7C0%7C0%7C638265531945010871%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=zdxKBuKJ1f3vvulZd1gj5vv220NbYMTlsx%2BlCF%2Fs5do%3D&reserved=0
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It is not necessary to disclose use of language polishing services. 

Any acknowledgements should appear first at the end of your article prior to your 

Declaration of Conflicting Interests (if applicable), any notes and your References. 

2.5 Funding 

Obstetric Medicine requires all authors to acknowledge their funding in a consistent 

fashion under a separate heading. Please visit the Funding Acknowledgements page 

on the Sage Journal Author Gateway to confirm the format of the acknowledgment text 

in the event of funding, or state that: This research received no specific grant from any 

funding agency in the public, commercial, or not-for-profit sectors.  

2.6 Declaration of conflicting interests 

It is the policy of Obstetric Medicine to require a declaration of conflicting interests from 

all authors enabling a statement to be carried within the paginated pages of all 

published articles. 

Please ensure that a ‘Declaration of Conflicting Interests’ statement is included at the 

end of your manuscript, after any acknowledgements and prior to the references. If no 

conflict exists, please state that ‘The Author(s) declare(s) that there is no conflict of 

interest’. For guidance on conflict of interest statements, please see the ICMJE 

recommendations here. 

2.7 Research ethics and patient consent 

Medical research involving human subjects must be conducted according to the World 

Medical Association Declaration of Helsinki. 

Submitted manuscripts should conform to the ICMJE Recommendations for the 

Conduct, Reporting, Editing, and Publication of Scholarly Work in Medical Journals, 

and all papers reporting animal and/or human studies must state in the methods 

section that the relevant Ethics Committee or Institutional Review Board provided (or 

waived) approval. Please ensure that you have provided the full name and institution 

of the review committee, in addition to the approval number. 

https://www.sagepub.com/funding-acknowledgements
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/author-responsibilities--conflicts-of-interest.html#two
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://www.icmje.org/icmje-recommendations.pdf
http://www.icmje.org/icmje-recommendations.pdf


 60 

For research articles, authors are also required to state in the methods section whether 

participants provided informed consent and whether the consent was written or verbal. 

Information on informed consent to report individual cases or case series should be 

included in the manuscript text. A statement is required regarding whether written 

informed consent for patient information and images to be published was provided by 

the patient(s) or a legally authorized representative. 

Please also refer to the ICMJE Recommendations for the Protection of Research 

Participants. 

All research involving animals submitted for publication must be approved by an ethics 

committee with oversight of the facility in which the studies were conducted. The 

Journal has adopted the ARRIVE guidelines. 

2.8 Clinical trials 

Obstetric Medicine conforms to the ICMJE requirement that clinical trials are 

registered in a WHO-approved public trials registry at or before the time of first patient 

enrolment as a condition of consideration for publication. The trial registry name and 

URL, and registration number must be included at the end of the abstract. 

2.9 Reporting guidelines 

The relevant EQUATOR Network reporting guidelines should be followed depending 

on the type of study. For example, all randomized controlled trials submitted for 

publication should include a completed CONSORT flow chart as a cited figure and the 

completed CONSORT checklist should be uploaded with your submission as a 

supplementary file. Systematic reviews and meta-analyses should include the 

completed PRISMA flow chart as a cited figure and the completed PRISMA checklist 

should be uploaded with your submission as a supplementary file. The EQUATOR 

wizard can help you identify the appropriate guideline. 

Other resources can be found at NLM’s Research Reporting Guidelines and Initiatives. 

2.10 Data 

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-of-research-participants.html
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-of-research-participants.html
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Farriveguidelines.org%2F&data=05%7C01%7Cpooja.banga%40sagepub.in%7C9c6b2428baee44e0bbb208da744c0ddc%7C866b3abd7515461abdb412b4a1857f04%7C0%7C0%7C637950167422484339%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=x7qP9qg8aDH3Ye4r0AjHpp5qVmdcHfeE1TUeVs%2BtHu4%3D&reserved=0
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/clinical-trial-registration.html
http://www.equator-network.org/
http://www.consort-statement.org/downloads
http://www.equator-network.org/reporting-guidelines/prisma/
http://www.peneloperesearch.com/equatorwizard/
http://www.peneloperesearch.com/equatorwizard/
http://www.nlm.nih.gov/services/research_report_guide.html
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Sage acknowledges the importance of research data availability as an integral part of 

the research and verification process for academic journal articles. 

Obstetric Medicine requests all authors submitting any primary data used in their 

research articles alongside their article submissions to be published in the online 

version of the journal, or provide detailed information in their articles on how the data 

can be obtained. This information should include links to third-party data repositories 

or detailed contact information for third-party data sources. Data available only on an 

author-maintained website will need to be loaded onto either the journal’s platform or 

a third-party platform to ensure continuing accessibility. Examples of data types include 

but are not limited to statistical data files, replication code, text files, audio files, images, 

videos, appendices, and additional charts and graphs necessary to understand the 

original research. The editor may consider limited embargoes on proprietary data. The 

editor can also grant exceptions for data that cannot legally or ethically be released. 

All data submitted should comply with Institutional or Ethical Review Board 

requirements and applicable government regulations. For further information, please 

contact the editorial office at jovie.mcmillan@sagepub.co.uk 

Back to top 

3. Publishing Policies 

3.1 Publication ethics 

Sage is committed to upholding the integrity of the academic record. We encourage 

authors to refer to the Committee on Publication Ethics’ International Standards for 

Authors and view the Publication Ethics page on the Sage Author Gateway. 

3.1.1 Plagiarism 

Obstetric Medicine and Sage take issues of copyright infringement, plagiarism or other 

breaches of best practice in publication very seriously. We seek to protect the rights of 

our authors and we always investigate claims of plagiarism or misuse of published 

articles. Equally, we seek to protect the reputation of the journal against malpractice. 

Submitted articles may be checked with duplication-checking software. Where an 

article, for example, is found to have plagiarised other work or included third-party 

copyright material without permission or with insufficient acknowledgement, or where 

mailto:jovie.mcmillan@sagepub.co.uk
https://journals.sagepub.com/author-instructions/OBM#top
https://www.sagepub.com/ethics-responsibility
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the authorship of the article is contested, we reserve the right to take action including, 

but not limited to: publishing an erratum or corrigendum (correction); retracting the 

article; taking up the matter with the head of department or dean of the author's 

institution and/or relevant academic bodies or societies; or taking appropriate legal 

action. 

3.1.2 Prior publication 

If material has been previously published it is not generally acceptable for publication 

in a Sage journal. However, there are certain circumstances where previously 

published material can be considered for publication. Please refer to the guidance on 

the Sage Author Gateway or if in doubt, contact the Editor at the address given below. 

3.2 Contributor's publishing agreement 

Before publication, Sage requires the author as the rights holder to sign a Journal 

Contributor’s Publishing Agreement. Sage’s Journal Contributor’s Publishing 

Agreement is an exclusive licence agreement which means that the author retains 

copyright in the work but grants Sage the sole and exclusive right and licence to publish 

for the full legal term of copyright. Exceptions may exist where an assignment of 

copyright is required or preferred by a proprietor other than Sage. In this case copyright 

in the work will be assigned from the author to the society. For more information please 

visit the Sage Author Gateway. 

3.3 Open access and author archiving 

Obstetric Medicine offers optional open access publishing via the Sage Choice 

programme. For more information on Open Access publishing options at Sage please 

visit Sage Open Access. For information on funding body compliance, and depositing 

your article in repositories, please visit Sage’s Author Archiving and Re-Use 

Guidelines and Publishing Policies. 

Back to top 

4. Preparing your manuscript for submission 

4.1 Formatting 

https://www.sagepub.com/prior-publication
https://www.sagepub.com/contributor-agreement
https://www.sagepub.com/open-access-publishing-options
https://www.sagepub.com/journal-author-archiving-policies-and-re-use
https://www.sagepub.com/journal-author-archiving-policies-and-re-use
https://www.sagepub.com/publishing-policies
https://journals.sagepub.com/author-instructions/OBM#top
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Preferred formats for the text and tables of your manuscript are Word DOC, RTF, XLS. 

LaTeX files are also accepted. The text should be double-spaced throughout and with 

a minimum of 3cm for left and right hand margins and 5cm at head and foot. Text 

should be standard 10 or 12 point. Word and (La)Tex templates are available on 

the Manuscript Submission Guidelines page of our Author Gateway. 

Please see here for journal specific preferences for formatting your submission. 

4.2 Artwork, figures and other graphics 

For guidance on the preparation of illustrations, pictures and graphs in electronic 

format, please visit Sage’s Manuscript Submission Guidelines.   

Figures supplied in colour will appear in colour online regardless of whether or not 

these illustrations are reproduced in colour in the printed version. For specifically 

requested colour reproduction in print, you will receive information regarding the costs 

from Sage after receipt of your accepted article. 

Tables 

Tables must be prepared using the Table feature of the word processor. Tables should 

not duplicate information given in the text, should be numbered in the order in which 

they are mentioned in the text, and should be given a brief title. 

Figures 

All figures should be numbered in the order in which they are mentioned in the text. All 

figures must be accompanied by a figure legend. If figures are supplied in separate 

files, the figure legends must all be listed at the end of the main text file. 

Line drawings should be produced electronically and clearly labelled using a sans serif 

font such as Arial. Graphs may be supplied as Excel spreadsheets (one per sheet). 

Other line drawings should be supplied in a suitable vector graphic file format (e.g. 

.eps) 

All photographic images should be submitted in camera-ready form (i.e. with all 

extraneous areas removed), and where necessary, magnification should be shown 

using a scale marker. Photographic images must be supplied at high resolution, 

preferably 600 dpi. Images supplied at less than 300 dpi are unsuitable for print and 

will delay publication. The preferred file format is .tif. 

https://www.sagepub.com/manuscript-submission-guidelines#PreparingYourManuscript
https://www.sagepub.com/sites/default/files/obstetric_medicine_journal_preferences.pdf
https://www.sagepub.com/manuscript-submission-guidelines
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4.3 Supplementary material 

This journal is able to host additional materials online (e.g. datasets, podcasts, videos, 

images etc) alongside the full-text of the article. For more information please refer to 

our guidelines on submitting supplementary files. 

4.4 Reference style 

Obstetric Medicine adheres to the Sage Vancouver reference style. View the Sage 

Vancouver guidelines to ensure your manuscript conforms to this reference style. 

If you use EndNote to manage references, you can download the the Sage Vancouver 

EndNote output file. 

4.5 English language editing services 

Authors seeking assistance with English language editing, translation, or figure and 

manuscript formatting to fit the journal’s specifications should consider using Sage 

Language Services. Visit Sage Language Services on our Journal Author Gateway for 

further information. 

Back to top 

5. Submitting your manuscript 

Obstetric Medicine is hosted on Sage Track, a web based online submission and peer 

review system powered by ScholarOne™ Manuscripts. 

Visit http://mc.manuscriptcentral.com/obmed to login and submit your article online. 

IMPORTANT: Please check whether you already have an account in the system before 

trying to create a new one. If you have reviewed or authored for the journal in the past 

year it is likely that you will have had an account created.  For further guidance on 

submitting your manuscript online please visit ScholarOne Online Help. 

If you encounter any difficulties during the online submission process, please 

contact ObMededitorial@sagepub.co.uk for further assistance 

5.1 ORCID 

https://www.sagepub.com/supplementary-files-on-sage-journals-sj-guidelines-for-authors
https://www.sagepub.com/sites/default/files/sage_vancouver_reference_style_1.pdf
https://www.sagepub.com/sites/default/files/sage_vancouver_reference_style_1.pdf
http://www.endnote.com/
http://endnote.com/downloads/style/sage-vancouver
http://endnote.com/downloads/style/sage-vancouver
http://languageservices.sagepub.com/en/
https://journals.sagepub.com/author-instructions/OBM#top
http://mc.manuscriptcentral.com/obmed
http://mchelp.manuscriptcentral.com/gethelpnow/
http://mchelp.manuscriptcentral.com/gethelpnow/
http://www.uk.sagepub.com/msg/ObMededitorial@sagepub.co.uk
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As part of our commitment to ensuring an ethical, transparent and fair peer review 

process Sage is a supporting member of ORCID, the Open Researcher and 

Contributor ID. ORCID provides a unique and persistent digital identifier that 

distinguishes researchers from every other researcher, even those who share the 

same name, and, through integration in key research workflows such as manuscript 

and grant submission, supports automated linkages between researchers and their 

professional activities, ensuring that their work is recognized. 

The collection of ORCID iDs from corresponding authors is now part of the submission 

process of this journal. If you already have an ORCID iD you will be asked to associate 

that to your submission during the online submission process. We also strongly 

encourage all co-authors to link their ORCID ID to their accounts in our online peer 

review platforms. It takes seconds to do: click the link when prompted, sign into your 

ORCID account and our systems are automatically updated. Your ORCID iD will 

become part of your accepted publication’s metadata, making your work attributable to 

you and only you. Your ORCID iD is published with your article so that fellow 

researchers reading your work can link to your ORCID profile and from there link to 

your other publications. 

If you do not already have an ORCID iD please follow this link to create one or visit 

our ORCID homepage to learn more. 

5.2 Information required for completing your submission 

You will be asked to provide contact details and academic affiliations for all co-authors 

via the submission system and identify who is to be the corresponding author. These 

details must match what appears on your manuscript. At this stage please ensure you 

have included all the required statements and declarations and uploaded any 

additional supplementary files (including reporting guidelines where relevant). 

5.3 Permissions 

Please also ensure that you have obtained any necessary permission from 

copyright holders for reproducing any illustrations, tables, figures or lengthy quotations 

previously published elsewhere. For further information including guidance on fair 

dealing for criticism and review, please see the Copyright and Permissions page on 

the Sage Author Gateway. 

http://orcid.org/
http://orcid.org/
http://orcid.org/register
https://www.sagepub.com/orcid
https://www.sagepub.com/copyright-and-permissions
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6. On acceptance and publication 

6.1 Sage Production 

Your Sage Production Editor will keep you informed as to your article’s progress 

throughout the production process. Proofs will be sent by PDF to the corresponding 

author and should be returned promptly.  Authors are reminded to check their proofs 

carefully to confirm that all author information, including names, affiliations, sequence 

and contact details are correct, and that Funding and Conflict of Interest statements, if 

any, are accurate. 

6.2 Online First publication 

Online First allows final articles (completed and approved articles awaiting assignment 

to a future issue) to be published online prior to their inclusion in a journal issue, which 

significantly reduces the lead time between submission and publication. Visit the Sage 

Journals help page for more details, including how to cite Online First articles. 

6.3 Access to your published article 

Sage provides authors with online access to their final article. 

6.4 Promoting your article 

Publication is not the end of the process! You can help disseminate your paper and 

ensure it is as widely read and cited as possible. The Sage Author Gateway has 

numerous resources to help you promote your work. Visit the Promote Your 

Article page on the Gateway for tips and advice. 

Back to top 

7. Further information 

Any correspondence, queries or additional requests for information on the manuscript 

submission process should be sent to the Obstetric Medicine editorial office as follows: 

https://journals.sagepub.com/author-instructions/OBM#top
http://journals.sagepub.com/page/help/online-first
http://journals.sagepub.com/page/help/online-first
https://www.sagepub.com/promote-your-article
https://www.sagepub.com/promote-your-article
https://journals.sagepub.com/author-instructions/OBM#top
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