
 

A comparative review of the outcomes of two 

different perinatal mortality classification systems at 

an Obstetric unit in Cape Town, South Africa 

 

 

Dr Mark Siebritz 

 

Submitted in partial fulfilment for the degree 

MASTERS IN MEDICINE  

FACULTY OF HEALTH SCIENCES 

STELLENBOSCH UNIVERSITY 

 

 

Supervisor: ProfessorDaniel Wilhelm Steyn 

 
Department of Obstetrics and Gynaecology 

StellenboschUniversity 

Faculty of Health Sciences 

Tygerberg Hospital 

 

December 2012 

 

 
 

 

 

 



2 
 

2 

 

 

DECLARATION 
 

I, the undersigned, hereby declare that the work contained in this assignment is my original 

work and that I have not previously submitted it, in its entirety or in part, at any university for 

a degree. 

 

 

Signature: 

 

Name: Dr Mark Siebritz 

 

 

 

 

 

 

 

 

 

 

 

Stellenbosch University  http://scholar.sun.ac.za



3 
 

3 

 TABLE OF CONTENTS  

 

Abstract          4 

 

Acknowledgements         9 

 

List of Figures and Tables 

 

1. Introduction         13 

 

2. Literature Review         13 

 

3. Terminology         18 

 

4. Aims          20 

       

5. Methods          21 

 

6. Results          23 

         

7. Discussion          42 

 

8. Conclusion         48 

 

9. References          49 

 

10. Appendices         52 

  

Stellenbosch University  http://scholar.sun.ac.za



4 
 

4 

A comparative review of the outcomes of two 

different perinatal mortality classification systems at 

an Obstetric unit in Cape Town, South Africa 
 

ABSTRACT 

Background 

The annual burden of stillbirths is estimated to be more than 3 million deaths globally. 

Depending on the perinatal classification used, up to two thirds of deaths are reported as 

unknown.Gardosi, et al (2006) developed the ReCoDe system, which identified the relevant 

condition at the time of death in utero. The system aims to identify what went wrong in utero, 

without necessarily indentifying why fetal demise occurred.  With comparison to the 

conventional Wigglesworth classification, the authors were able to reduce the number of 

unexplained stillbirths from 66.2% to 15.2%. 

The Perinatal Problem Identification Program (PPIP) is the nationally implemented perinatal 

classification system in South Africa. The PPIP database recorded approximately 660 000 

births from the 1st January 2006 until 31st December 2007. This reflects approximately 40% 

of all births in health institutions in South Africa during this time period. There were 11742 

stillbirths recorded in on the PPIP database for this two year period.Unexplained stillbirths 

formed 24% of the total perinatal deaths. The Saving Babies Report 2006-2007 has suggested 

that funding andresearch resources be directed to identifying the causes of deaths in this 

group. 

 

Objective: 

Our primary objective was to compare the outcomes of the PPIP to the ReCoDe classification 

system developed by Gardosi, with special attention as to reducing the number of unexplained 

stillbirths. 

 

Methods: 

We conducted a retrospective descriptive study on the perinatal deaths occurring at or 

presenting to the Department of Obstetrics and Gynaecology at Tygerberg Hospital, Cape 

Town, South Africa, for the time period extending from 01 January 2008 to 31 December 

2008.  
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A weekly Perinatal Mortality Audit meeting (PNM) is held at Tygerberg Hospital. In 

attendance at these meetings are General obstetricians, Fetal-maternal specialists, 

Neonatologists, Pathologists, a Geneticist, Obstetric and Paediatric Registrars. Relevant 

clinical details are summarised from clinical notes and Perinatal Losses data forms. These 

forms are specific to Tygerberg Hospital and completed by the attending doctor at first 

consultation. Placental histology and post-mortem examination would have been performed in 

certain cases as per the departmental protocol. All perinatal deaths, both stillborn and neonatal 

deaths weighing more than 499g, are  discussed at this forum and consensus then reached on a 

primary and final cause of death. This information is then entered into the PPIP database, 

along with any identifiable avoidable factors.The investigators separately reviewed the 

information available from the Perinatal Losses and the PIPP V2.2 data capture forms and 

then reclassified each stillbirth according to the ReCoDe hierarchal system 

 

Results: 

We studied the data sheets of 406 stillbirths of babies of whom the deaths had been previously 

classified according to the PPIP classification. The median maternal age was 25.65 years 

(range 14 – 45) while the median birth weight was 1127 grams (range 500 – 4100).The vast 

majority of these stillbirths occurred in singleton pregnancies and are also classified as 

extremely low birth weight. The three major causes of stillbirth over the study period were 

antepartum haemorrhage (24.4%), hypertensive disorders (22.4%) and spontaneous preterm 

labour (11.1%). Within the ReCoDe classification, the leading categories were in the 

placental group (33.2%), fetal group (21.6%) and the maternal group (20%).  

The unexplained group (PPIP IUD group), from the index study constitutes 8.1% (33 of 406) 

of cases, while the number of unclassified stillbirths in the primary ReCoDe classification 

accounted for 15% (60 of 406) of the total. The main reasons for this difference is that 

ReCoDe does not incorporate preterm labour as a cause, and uses customised growth charts 

for identifying fetal growth restriction. 

 

Conclusion:  

PPIP remains the gold standard in Perinatal Audit in South Africa.We would recommend that 

ReCoDe be evaluated prospectively, alongside the established PPIP system, to better compare 

their performance outcomes. The development of customized fetal growth potential charts 

relevant to the local population should be explored. The Perinatal Losses data capture form 

should be revised to be more comprehensive and relevant.
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'N vergelykendeoorsig van die uitkomste van twee 

verskillendeperinatalemortaliteitklassifikasiesisteme

by 'n obstetrieseeenheid in Kaapstad, Suid-Afrika 

 

OPSOMMING 

Agtergrond 

Die jaarlikselas van doodgeboortes word geskat op meer as 3 miljoensterfteswêreldwyd. 

Afhangende van die perinataleklassifikasiesisteemwatgebruik word, tot twee derdes van 

sterftes is aangemeld as onbekend. Gardosi, et al (2006) het die ReCoDesisteemontwikkel, 

wat die betrokketoestand in die tyd van die dood in utero geïdentifiseer. Die sisteem het ten 

doelomteidentifiseerwatverkeerdgeloop het in utero, 

sonderomnoodwendigteindentifiseerwaaromfetaledoodplaasgevind het. Invergelyking met die 

konvensionele Wigglesworth klassifikasie, was die skrywers in staatom die getal van die 

onverklaarbaredoodgeboortes van 66,2% tot 15,2% teverminder. 

 Die Perinataleprobleemidentifikasie Program (PPIP) is die 

nasionaalgeïmplementeerperinataleklassifikasiesisteemin Suid-Afrika. Die PPIP 

databasisaangetekenongeveer 660 000 geboortes van die 1ste Januarie 2006 tot 31 Desember 

2007. Ditweerspieëlongeveer 40% van allegeboortes in die gesondheids-instellings in Suid-

Afrikagedurendehierdietydperk.Daar was 11.742 doodgeboortesaangeteken in op die PPIP 

databasisvirhierdie twee jaartydperk. Onverklaarbaredoodgeboortesvorm 24% van die 

totaleperinatalesterftes. Die Saving Babies Verslag 2006-2007 het voorgesteldatbefondsing en 

navorsinggerig word aan die identifisering van die oorsake van sterftes in hierdiegroep. 

Doelstelling: 

Onsprimêredoel was om die uitkomste van die PPIP tevergelyk met die 

ReCoDeklassifikasiesisteemwatdeurGardosiontwikkelis , met spesialeaandagaan die 

vermindering van die aantal van onverklaarbaredoodgeboortes. 

 

Metodes: 

Ons het'n retrospektiewebeskrywendestudieuitgevoerop die perinatalesterfteswataangemeld 
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het by die noodeenheid van die DepartementObstetrie en GinekologieaanTygerbergHospitaal, 

Kaapstad, Suid-Afrika, vir die tydperkwatstrekvanaf 01 Januarie 2008 tot 31 Desember 2008. 

'N weekliksePerinataleMortaliteitOuditvergadering (PNM) wordgehou by 

TygerbergHospitaal. In die bywoning van hierdievergaderings is AlgemeneVerloskundiges, 

Fetale-moederskantSpesialiste, Neonatoloë, Patoloë, 'n Genetikus, Obstetriese en 

PediatrieseKlienieseassistente. Relevanteklinieseinligting is uit die kliniesenotas en 

perinataleverliesedatavormsopgesom. Hierdievorms is spesifiekna die Tygerberg-hospitaal en 

deur die dokter by die eerstekonsultasievoltooi. Plasentalehistologie en post-mortem 

ondersoeksouvoltooigewees het in sekeregevallesoos per die 

departementeleprotokol.Alleperinatalesterftes, beidedoodgebore en neonatalesterfteswatmeer 

as 499g, word bespreek op hierdie forum en konsensusbereikoor 'n primêre en finale oorsaak 

van die dood. Hierdieinligting word dan in die PPIP databasis, saam met 'n 

identifiseerbarevoorkombarefaktore. Die navorsersafsonderlik die inligtingbeskikbaar van die 

perinataleverliese en die PIPP v2.2 datavasleggingsvorms en 

danherklassifiseerelkestilgeboortevolgens die ReCoDehiërargiesestelsel. 

 

Results: 

Onsbestudeer die data velle van 406 doodgeboortes van babas van wie die 

sterftesvoorheenvolgens die PPIP klassifikasiegeklassifiseer is. Die mediaanmoeder se 

ouderdom was 25,65jaar (range 14? 45?) Terwyl die mediaangeboortegewig was 1127 gram 

(reeks 500? 4100). Die oorgrotemeerderheid van hierdiedoodgeboortesplaasgevind in 

Singleton swangerskappe en word ookgeklassifiseer as &'n baielaegeboortegewig. Die 

driegrootsteoorsake van doodgeboorteoor die studietydperk was antepartum bloeding 

(24,4%), die hipertensiewesiektes (22,4%) en &'n voortydsekraam (11,1%). Binne die 

ReCoDeSistematiek, die voorstekategorieë in die plasentalegroep (33,2%), die fetalegroep 

(21,6%) en die moedergroep (20%). 

Die onverklaarbaregroep (PPIP IUD groep), van die indeksstudiebehels 8,1% (33 van 406) 

van gevalle, terwyl die aantal van ongeklassifiseerdedoodgeboortes in die 

primêreReCoDeSistematiekverantwoordelikvir 15% (60 406) van die totaal. Die 

belangriksteredesvir die verskil is datReCoDenieneemvoortydsekraam as &'n oorsaak, en 

gebruikeaangepasgroeikaartevir die identifisering van fetalegroeibeperking. 
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Gevolgtrekking: 

PPIP bly die gouestandaard in Perinataleoudit in Suid-Afrika. 

OnssalaanbeveeldatReCoDevooruitwerkendgeëvalueer word, saam met die gevestigde PPIP 

stelsel, ombetertevergelykhulprestasieuitkomste. Die ontwikkeling van 

persoonlikefetalegroeipotensiaalkaarte met betrekking tot die 

plaaslikebevolkingmoetondersoek word. Die perinataleverliese data capture vormmoethersien 

word ommeeromvattende en relevant tewees. 
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1. INTRODUCTION 

 

Obstetricians and midwives have the unique privilege of being the primary care-giver for at 

least two patients at every consultation.Sadly, inherent to this privilege is the daunting task of 

having to provide the grief-stricken parents with an acceptable explanation to an unexpected 

adverse pregnancy outcome.  

 

In South Africa, large geographical areas, with limited resources and poor accessibility to 

health care facilities, coupled by chronic staff shortages, all contribute to the high incidence of 

stillbirths left unexplained. With international evidence showing a significant reduction in the 

number of unexplained deaths with the implementation of newer revised classifications for 

perinatal mortality, the question remains as to whether we as health care providers in South 

Africa can expect a similar improvement in reducing our unexplained intrauterine deaths.  

 

2. LITERATURE REVIEW 

 

Stillbirths remain an important obstetric complicationglobally, forming the largest component 

of perinatal mortality. Even so, only two global estimates for the year 2000 were published in 

2006. The Saving Newborn Lives/ Save the Children USA and the Initiative for Maternal 

Mortality Program, at the Universityof Aberdeen, Scotland, reported an estimate of 2.5-4.1 

million stillbirths, while the WHO estimates a figure of 3.3 million for the same year1,2,3. 

Another 2 million stillbirths may occur but are not recorded.4It is also widely accepted that 

there is gross underreporting of stillbirths, with the developing countries contributing up to 

97% of stillbirths.5,6Inconsistent definitions and unreliable reporting, especially in rural areas, 

make the collection of comprehensive statistics difficult.7 

 

Classification of perinatal mortality is essential for clinical practice.8It is one of the indices 

used to reflect the quality of antenatal and intrapartum obstetric care of an institution or health 

care system. It reveals trends in the incidence and leading causes of deaths. It assists 

identification of substandard factors in care while it can also improve awareness of issues 

regarding prevention strategies. It allows regional and international comparison, and is useful 

for research purposes.  With significance to the parents, it helps provide answers for why their 
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baby died, and whether they are at an increased risk for repeat losses in subsequent 

pregnancies. 

 

The development of strategic interventions to improve perinatal outcome depends on the most 

accurateidentification of the underlying cause of death.  There are presently more than 30 

classification systems of stillbirth, many of which have been adapted for the needs and 

objectives of the specific institution.9,10These systems have different methods for categorizing 

causes, conflicting definitions for relevant conditions as well as different levels of complexity.  

There is therefore no single system which is accepted universally. 

 

Silver et al commented on possible explanations for the many classification systems.11Of the 

three reasons identified, firstly, many stillbirths remain unexplained in spite of rigorous 

investigations.  Secondly, more than one condition may be implicated as cause of death in 

individual cases.  In this regard they mention a case of infection in a fetus with trisomy 18.  

Lastly they highlight that certain conditions may be associated with stillbirth without having a 

direct influence in causing the death.  Smith pointed out the continuum of certainty in 

pathophysiology of maternal medical conditions as a cause of stillbirth, that is, from those 

where there is little evidence to suggest a direct causal relation through to those where the 

maternal condition provides a very plausible explanation for the death of the fetus. As per his 

example, this may vary from a stillbirth in a woman with treated hypothyroidism and a 

normal birth weight, which should be regarded as unexplained, to a case of Sjogren syndrome 

with anti-Ro and anti-La antibodies leading to hydrops which may be regarded as a certain 

cause of death9.    

To make progress in this field, a methodical approach to categorize stillbirth would be a vital 

step in designing prevention strategies.  Efforts are underway to adopt a widely acceptable 

international classification system. 9The Eunice Kennedy Shriver National Institute of Child 

Health and Human Development held a workshop in 2007 to reconsider the pathophysiology 

of conditions causing stillbirth in an effort to define causes of death.  The participants aimed 

to develop a single international system for classifying stillbirths which would not only list 

and define probable causes of stillbirth but also assess the degree of certainty with which the 

loss can be attributed to these factors. 

They agreed that the criteria which should be used to classify a particular condition as a cause 

of stillbirth should consider various principles.  These include epidemiologic data indicating 
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an excess of stillbirth associated with the condition, biologic plausibility that the condition 

causes stillbirth, that the condition is either rarely seen in association with live births or, when 

seen in live births, results in a significant increase in neonatal death, a dose– response 

relationship so that the likelihood of fetal death increases with greater exposure to the 

condition, evidence that the condition is associated with evidence of fetal compromise, and 

lastly, that the stillbirth would probably not have occurred if that condition had not been 

present.  

The group subsequently published a new system, comprising of six broad categories of causes 

of death based on a complete evaluation which includes post-mortem examination, placental 

pathology, medical record review and maternal interview.12This standardized method 

allocates probable and possiblecauses of death of stillbirths based on collected information.   

Gordijn and her colleagues followed a different approach.8They developed a systematic 

multilayered approach based on information related to the moment of death, the conditions 

associated with death and the underlying cause of death by combining features of existing 

classification systems. They considered definition of the perinatal period, level of complexity, 

inclusion of maternal, fetal and/or placental factors and whether the approach was clinical or 

pathological.  Assigning each system to one of three categories, the authors conclude that this 

multilayered approach allows in depth analysis of perinatal mortality.   

 

Gardosi, et al developed the ReCoDe system, which identified the relevant condition at the 

time of death in utero.13 The system aims to identify what went wrong in utero, without 

necessarily indentifying why fetal demise occurred. The system hierarchy is divided into 

anatomical groups, which are subdivided into pathophysiological conditions. These groups 

start with conditions affecting the fetus and moves outward( Appendix F). The classification 

system does not rely on finding an underlying cause, thereby allowing for more than one code 

if applicable to the case. The primary code should be the first on the list that is applicable 

from the information available. With comparison to the conventional Wigglesworth 

classification14, the authors were able to reduce the number of unexplained stillbirths from 

66.2% to 15.2%.ReCoDe also identified 57.7 % of the Wigglesworth unexplained stillbirths 

as growth restricted. 

 

The TULIP classification by Korteweg, et al aims to identify the underlying cause and 

mechanism of death by focussing on clinical details as well as pathological information.10 
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This classification consists of six main causes, with sub classifications, namely (1) congenital 

anomaly, (2) placenta, (3) prematurity, (4)infection, (5) other (fetal hydrops of unknown 

origin, maternaldisease, trauma and out of the ordinary) and (6)unknown. The results 

demonstrated a total of 11% of perinatal cases being allocated to the Unknown group. 

 

Vergani, et alcompared four classification protocols on a cohort of 154 stillbirths after a 

consistent and comprehensive workup, aiming to identify which system would minimize the 

rate of unexplained causes.15 The outcome showed that ReCoDe demonstrated the lowest rate 

of stillbirths in the unexplained group (14.3%), compared with TULIP10 (16.2%), de Galan-

Roosen16(18.2%) and Wigglesworth14 (47.4%). 

 

Lu and McCowan performed a comparative study between ReCoDe and the Perinatal Society 

of Australia and New Zealand – Perinatal Death Classification system (PSANZ-PDC) in 

2009.17 Their main objectives were to compare the proportion of stillbirths classified as 

unexplained and as a result of fetal growth restriction according to the PSANZ-PDC and 

ReCoDe classification systems. They found that the proportion of stillbirths classified as 

unexplained was less with ReCoDe compared with PSANZ-PDC (8.5%vs. 14.1%) and the 

proportion with the primary cause attributed to fetal growth restriction was increasedwith 

ReCoDe compared with PSANZ-PDC (23.2%  vs. 8.2%). 

 

The Perinatal Problem Identification Program is the current system used across South Africa. 

The national PPIP database is administered by the MRC Maternal and Infant Health Care 

Strategies Research Unit. It was set up on 1 October 1999 and the latest available report, the 

sixth report on perinatal care in South Africa analyses data submitted to the national database 

from the 1st January 2006 until 31st December 2007.  244 sites from throughout the 

country,including all levels of care(Community Health Centres - CHCs, District, Regional, 

Provincial Tertiary and NationalCentral hospitals) have recorded and submitted data. Just 

fewer than 660,000 births have been entered for this time period, which reflects 

approximately 40% of all births in health institutions in South Africa during this time 

period.18 

 

The Saving Babies report recorded 11742 stillbirths in the PPIP database for the two years 

2006-2007. This extrapolates to roughly 8000 stillbirths occurring in health care institutions 

annuallyin South Africa.  
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Sixty percent of the stillbirths were macerated stillbirths and forty percent were fresh 

stillbirths.Unfortunately, unexplained stillbirths account for almost half of the macerated 

stillbirths and a third of all stillbirths. Unexplained stillbirths occur across all weight 

categories in more or less equal numbers.  Most of these births occur in district and regional 

hospitals. The most common avoidable factor is related to no response to poor fetal 

movements. 

 

 

 

Conclusion of the Literature Review 

Internationally, a number of new classification systems have emerged and have demonstrated 

a reduction in the Unknown group of stillbirths. However, there is still disparity among these 

systems and no system has been proven to be universally accepted. Finding the ideal system is 

made difficult by the complex interaction between the clinical syndromes and presentations, 

as well as the histopathological processes that take place in the mother, fetus and placenta, all 

ultimately leading to fetal demise. The ReCoDe classification system has been associated the 

greatest reduction in the number of unexplained stillbirths, but this system still needs further 

evaluation within developing countries to ascertain its true benefit. 
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3. A DEFINITIONS AND TERMINOLOGY 

 

The following definitions and PPIP terminology are of importance: 

 

 

Stillbirth or intra-uterine death: 

In uterofetal demise occurring after 21 weeks 6 days gestation or weighing more than 499g 

at birth; the death is indicated by the fact that the fetus does not breathe or show any other 

evidence of life, such as beating of the heart, pulsation of the umbilical cord, or definite 

movement of voluntary muscles. 

 

Birth weight  

The first weight of the fetus or newborn obtained after birth. For live births, birth weight 

should preferably be measured within the first hour of life before significant postnatal weight 

loss has occurred. While statistical tabulations include 500g grouping for birth weight, 

weights should not be recorded in those groupings. The actual weight should be recorded to 

the degree of accuracy to which it is measured. The definition of "low", "very low", and 

"extremely low" birth weight do not constitute mutually exclusive categories. Below the set 

limits they are all-inclusive and therefore overlap (i.e. "low" includes "very low" and 

"extremely low", while "very low" includes "extremely low". 

 

 

Low birth weight  

Birth weight less than 2500g (up to and including 2499g). 
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Very low birth weight 

Birth weight less than 1500g (up to and including 1499g). 

 

Extremely low birth weight  

Birth weight less than 1000g (up to and including 999g). 

 

 

Perinatal period  

The perinatal period commences at 22 completed weeks (154 days) of gestation (the time 

when birth weight is normally 500g), and ends seven completed days after birth. 

 

Perinatal mortality rate  

Fetal deaths and early neonatal deaths per 1000 births 

 

Fetal death rate (Intra-uterine death rate) 

Fetal deaths per 1000 births 

  

Obstetric cause of perinatal death  

The primary obstetric cause of perinatal death refers to the particular obstetric condition or 

pathology that initiated the chain of events eventually leading to the baby's death.  

 

Final cause of neonatal death  

The final cause of neonatal death refers to the eventual pathology that claims the baby's life.  
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4. AIMS 

 

Our overall aim was to compare the outcomes of the PPIP to the ReCoDe classification 

system developed by Gardosi, with special attention as to reducing the number of unexplained 

stillbirths. 

 

The aim of the index study was to assess  

 

Primary Objectives 

 To describe the stillbirths occurring at or presenting to Tygerberg Hospital over a 1 

year period between 1 January 2008 and 31 December 2008, as classified by the 

Perinatal Problem Identification Program (PPIP). 

 

 To describe the stillbirths occurring or presenting to Tygerberg Hospital over a 1 year 

period between 1 January 2008 and 31 December 2008, as classified by the ReCoDe 

system(Relevant condition at death). 
 

 To compare and analyze the outcomes of the two classification systems mentioned 

above. 

 

 

Secondary Objectives 

 To determine the leading causes of stillbirths in Tygerberg Hospital. 

 

 

 To compare these findings to the National Perinatal Problem Identification Program 

database 

 

 

 To identify avenues to improve the current perinatal mortality system at Tygerberg 

Hospital 
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5. METHODS 

 

We conducted a retrospective descriptive study on the perinatal deaths occurring at or 

presenting to the Department of Obstetrics and Gynaecology at Tygerberg Hospital, Cape 

Town, South Africa, for the time period extending from 01 January 2008 to 31 December 

2008. Tygerberg Hospital is a secondary and tertiary referral hospital in the Western Cape, 

serving a low to moderate income population group 

 

A weekly Perinatal Mortality Audit meeting (PNM) is held at Tygerberg Hospital. In 

attendance at these meetings are General obstetricians, Fetal-maternal specialists, 

Neonatologists, Pathologists, a Geneticist, Obstetric and Paediatric Registrars and medical 

officers and interns. 

 

An Obstetric Registrar rotating through the Special Care Unit is responsible for reviewing and 

summarising perinatal mortality cases, collecting information from the patient folder as well 

as the Perinatal Losses data capture form (appendix A), which would have been completed in 

the maternity ward for all perinatal deaths. This registrar thenpresents each case at the PNM 

meeting.  

 

 Placental histology and post-mortem examination would have been performed in certain 

cases as per the departmental protocol (appendix D and E). Where available, these pathology 

reports are presented at the meeting by the attending Pathologist.  

 

All perinatal deaths, both stillborn and neonatal deaths weighing more than 499g, are 

discussed at this forum and consensus then reached on a primary and final cause of death 

(appendix C). This information is captured onto a PPIP V2.2 capture sheet (appendix B). 

PPIP is a computer program designed to perform analysis on perinatal data. The classification 

is based on the Aberdeen classification (appendix H), which was modified in 1986 by 

Whitfield, et al.19Pattinson, et al adapted the classification in 1989 to make it more relevant 

for use in developing countries and again in 1995, to include the concept of different tiers of 

avoidable factors.20,21 
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For the index study, the investigators separately reviewed the information available from the 

Perinatal Losses and the PIPP V2.2 data capture forms and then reclassified each stillbirth 

according to the ReCoDe hierarchal system (Appendix F). The study population included all 

the perinatal deaths which had occurred at Tygerberg hospital during the time period 

extending from 01 January 2008 to 31 December 2008. We excluded all neonatal deaths from 

our study, as ReCoDe is only applicable to intrauterine demise.   After individual analysis, a 

meeting was held between the two investigators to discuss all cases of disparity, and a 

consensus regarding the most probable cause of death was then recorded. 

 

The data was analyzed using the SPSS software (Statistical Package for Social Science). 

Discrete data was compared by calculating relative risks with 95% confidence limits, as well 

as the chi2 test.  Fisher’s exact test was used to compare ratios where the expected value in 

any cell of a two-by-two table is less than five.  The means of normally distributed continuous 

data was compared by analysis of variance, while the medians of continuous data which are 

not distributed normally, where calculated using the non-parametric Mann Whitney u test.  A 

p-value of < 0.05 was considered to be statistically significant, where applicable.   

 

 

The study protocol was approved by the Committee for Human Research, of the University of 

Stellenbosch in June 2010 (Project Number: N10/06/190).  
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6. RESULTS 

We studied the data sheets of 406 stillbirths of babies of whom the deaths had been previously 

classified according to the PPIP classification (Table 1).The median maternal age was 25.65 

years (range 14 – 45) while the median birth weight was 1127 grams (range 500 – 

4100)(Figures 1 and 2). The vast majority of these stillbirths occurred in singleton 

pregnancies and are also classified as extremely low birth weight. From the information 

available, we were unfortunately unable to determine what proportion of stillbirths that had 

post-mortems and placental histology performed, due to poor completion of the PIPP data 

capture forms in the labour ward. 

 
 
 
 n % 
HIV positive  68 16.7 
RPR positive  22 5.4 
Attended antenatal care  341 84.0 
Singleton pregnancies  385 94.8 
 
Table 1:  Demographic data obtained from the PPIP database. 
 
 
 

 
 

0

20

40

60

80

100

120

140

160

180

500 1000 1500 2000 2500 3000 3500 4000

Birth weight (grams) 

Figure 1:  The distribution of birth weight of 406 stillbirths. 
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The fetal condition at time of presentation to hospital is shown in figure 3.   
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Figure 3:  Admission status of fetuses that were eventually born 
as stillbirths (SB) according to the PPIP database. 
 

Figure 2:  The distribution of maternal age 
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The causes of stillbirths according to the PPIP database are summarized in Table 2.  The three 

major causes of stillbirth over the study period were antepartum haemorrhage, hypertensive 

disorders and spontaneous preterm labour.The distribution of causes of stillbirth within each 

of the main categories is presented later. 

 
PPIP CATEGORY n % 

Spontaneous preterm labour 45 11.1 
Infections 33 8.1 
Antepartum haemorrhage 99 24.4 
Intrauterine growth restriction 30 7.4 
Hypertensive disorders 91 22.4 
Fetal abnormality 34 8.4 
Trauma 3 0.7 
Intrapartum asphyxia 10 2.5 
Maternal disease 15 3.7 
Other 11 2.7 
Intrauterine death 33 8.1 
No obstetric cause / Not applicable 2 0.5 
Total 406 100.0 

 
Table 2: The distribution of categories of causes of stillbirth according to the PPIP 
classification. 
 
 
 
The primary ReCoDe classification is presented in Table 3. 
 
 
RECODE PRIMARY CATEGORY n % 
Fetus 88 21.6 
Cord 5 1.2 
Placenta  135 33.2 
Amniotic fluid 31 7.6 
Uterus 0 0 
Mother 81 20 
Intrapartum 4 1 
Trauma 2 0.5 
Unclassified 60 14.7 

 
Table 3:  Primary ReCoDe Classification  
  

Stellenbosch University  http://scholar.sun.ac.za



26 
 

26 

The following results show the data relevant to the distribution of the ReCoDe analysis within 

the PPIP categories. Each group is compared to the entire number of cases, in order to allow 

perspective on the impact of that category, as this is vital for any intervention strategies aimed 

at improving the perinatal death rate. 

 
In the group of Spontaneous Preterm Labour, forty-five women had still births according to 

the PPIP database.  Patients in this category were significantly less likely to have had 

antenatal care.  (Odds Ratio = 0.36, 95% confidence limits = 0.17 – 0.78)(Table 4).  There 

were also significantly more cases of multiple pregnancies in this group (Odds Ratio = 4.57, 

95% confidence limits = 1.56 – 13.07). The median birth weight was less than 1000 grams in 

39 (86.7%) of the patients. 

 

 SPTL (n = 45)  Rest (n = 361) 

 n (%) n (%) 

HIV positive  6 (13.3) 62 (17.2) 
RPR positive  2 (4.4) 20 (5.5) 
Attended antenatal care  31 (68.9) 310 (85.9) 
Singleton pregnancies  38 (84.4) 347 (96.1) 

Maternal age  26.04 ± 6.95 26.91 ± 6.68 

Birth weight  700 (500 – 2360) 1300 (500 – 4100) 
 
Table 4:  Characteristics of patients within the PPIP category of Spontaneous Preterm Labour 
(SPTL) compared with the rest of the patients in the study. 
 
 
Patients in this group were significantly more likely to have live babies at the time of 

presentation to hospital.  (Odds Ratio = 2.07, 95% confidence limits = 1.01 – 4.19) Table 5. 

 
 

 
SPTL (n = 45) Rest (n = 361) 

 n (%) n (%) 
Alive  16 (35.6) 76 (21.1) 
Fresh SB, dead on admission 13 (28.9) 149 (41.3) 
Macerated SB 5 (11.1) 108 (29.9) 
Unknown 11 (24.4) 28 (7.8) 

 
Table 5:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of Spontaneous Preterm Labour compared with the rest of the patients in the study.   
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The primary relevant conditions at death are presented in the rows in Table 6. We identified 

only one relevant condition in 40 patients (mostly in the Amniotic Fluid and Unclassified 

Categories).  In 20 of the patients in the Unclassified Category, we considered that preterm 

labour was the cause of death, but the RECODE classification does not allow for this as 

relevant condition.  In the remaining five patients, two relevant conditions were identified in 

four patients, while three conditions were found in the remaining case.  In the latter case there 

were two independent Cord factors (prolapse along with a constricting loop), as well as 

chorioamnionitis). 

 

 n Fe Cord Pl AF Ut Mo IP Tr Unc 
Fe 1   1       

Cord 1    2      
Pl 2          
AF 15     1 2    
Tr 1         1 

Unc 25          

Table 6: Classification of still births caused by preterm labour in the PPIP database using the 
ReCoDe system. 

 
In the PPIP category Infections, there were thirty three still births recorded in the PPIP 

database (Table 7). There were significantly more cases where the RPR was positive in this 

group, while the mothers were younger.  Babies in this group weighed almost 500 grams 

more than the rest of the cohort.  The distribution of birth weights is shown in figure 4.    

 

 INF (n = 33)  Rest (n = 373) 

 n (%) n (%) 

HIV positive  5 (15.2) 63 (16.9) 
RPR positive  8 (24.2) 14 (3.8) 
Attended antenatal care  26 (78.8) 315 (84.5) 
Singleton pregnancies  32 (97.0) 353 (94.6) 

Maternal age (Median (Range)) 23.0 (16 – 36) 26.0 (14 – 45) 

Birth weight (Median (Range))  1927 ± 1040 1429 ± 879 
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Table 7:  Characteristics of patients within the PPIP category of INFECTIONS (INF) 
compared with the rest of the patients in the study. 
 
 
 

 
 
Figure 4:  The distribution of the percentage in birth weight categories in the PPIP group of 
still births due to infection compared with the rest of the patients.   
 
 
 
 
   

 

INFECTIONS (n = 
33) 

Rest (n = 373) 

 n (%) n (%) 
Alive  5 (15.2) 87 (23.3) 
Fresh SB, dead on admission 9 (27.3)  153 (41.0) 
Macerated SB 16 (48.5) 97 (26.0) 
Unknown 3 (9.1) 36 (9.7) 

 
Table 8:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of Infections compared with the rest of the patients in the study.   
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The primary relevant conditions at time of death in this group can be seen in the rows in table 

9.  There was only one relevant condition in 28 patients (14 cases of fetal infection and 14 

cases of chorioamnionitis).  Two mothers with a primary relevant condition being fetal 

infection had hypertensive disease. In another case with chorioamnionitis, the fetus had a 

lethal condition.   

 
 

 N Fe Cord Pl AF Ut Mo IP Tr Unc 
Fe 18   2   2    
Pl 1    1      
AF 14          

 

Table 9: Classification of still births caused by Infection in the PPIP database using the 
ReCoDe system. 

 
 
Antepartum Haemorrhage was the single most important cause of still birth in the PPIP 

database (n = 99; Table 10).  Mothers in this category were significantly younger, while the 

median birth weight was significantly higher than in the rest of the cohort.  (Figure 5).  Fewer 

mothers were HIV-positive, although this difference was not statistically significant. 

 

 

 

 APH (n = 99)  Rest (n = 307) 

 n (%) n (%) 

HIV positive  6 (6.1) 58 (18.9) 
RPR positive  8 (8.1) 14.0 (4.6) 
Attended antenatal care  81 (81.8) 260 (84.7) 
Singleton pregnancies  95 (96.0) 290 (94.5) 

Maternal age (Median (Range)) 25.41 ± 6.28  27.26 ± 6.79 

Birth weight (Median (Range)) 1700 (520 – 3400) 940 (500 – 4100) 
 
Table 10:  Characteristics of patients within the PPIP category of Antepartum Haemorrhage 
(APH) compared with the rest of the patients in the study. 
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Patients in this group were significantly more likely to have dead babies at the time of 

presentation to hospital.  (Odds Ratio = 3.71, 95% confidence limits = 1.71 – 8.27, Table 11).  

The majority of babies were born as fresh still births. (Odds Ratio = 6.88, 95% confidence 

limits = 4.01 – 11.86).   

 
 

 
APH (n = 99) Rest (n = 307) 

 n (%) n (%) 
Alive  9 (9.1) 83 (27.0) 
Fresh SB, dead on admission 73 (73.7) 89 (29.0) 
Macerated SB 13 (13.1) 100 (32.6) 
Unknown 4 (4.1) 35 (11.4) 

 
Table 11:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of Antepartum Haemorrhage compared with the rest of the patients in the study.   
 
 
 
 

 
Figure 5:  The distribution of birth weight categories in deaths due to APH compared with the 
other patients.   
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The primary relevant conditions at time of death in this group are depicted in the rows in table 

12.  Abruptio placentae was the only relevant condition found in 45 patients.  There were 50 

cases where two relevant conditions were identified.  Of these, abruptio placentae was 

diagnosed in 43 mothers with hypertensive disease. There were four cases where three 

relevant conditions at time of death were defined.  This included one mother with underlying 

hypertension and superimposed pre-eclampsia who was a known drug addict.  The others 

included one mother with abruptio placentae following trauma and an uterine rupture and 

another with hypertension, abruptio placentae and documented placental insufficiency.  In the 

fourth case there were severe fetal growth restriction, placental insufficiency and 

oligohydramnios.  Placental disease was implicated in 97 patients.   

 
 
           

 n Fe Cord Pl AF Ut Mo IP Tr Unc 
Fe 3   2 1  1    
Pl 94   1 1 1 46  2  

Mo 2      2    
 

Table 12:  Classification of still births caused by Antepartum Haemorrhage in the PPIP 
database using the ReCoDe system. 

 
There were 30 cases where the cause of death was attributed to intrauterine growth restriction.  

Mothers in this category were older than mothers in the rest of cohort.   

 

 IUGR (n = 30)  Rest (n = 376) 

 n (%) n (%) 

HIV positive  7 (23.3) 61 (16.2) 
RPR positive  0 (0) 22 (5.9) 
Attended antenatal care  28 (93.3) 313 (83.2) 
Singleton pregnancies  28 (93.3) 357 (94.9) 

Maternal age  29.23 ± 7.83 26.62 ± 6.58 

Birth weight  1634.13 ± 981.8 1456.90 ± 895.9 
 
Table 13:  Characteristics of patients within the PPIP category of Intrauterine Growth 
Restriction compared with the rest of the patients in the study. 
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Twenty of the 30 babies (66.7%) were born as macerated still births, compared with 24.7% 

amongst the rest of the patients.  (Table 14). 

 

 

IUGR (n = 30)  Rest (n = 376) 

 n (%) n (%) 
Alive  3 (10.0) 89 (23.7) 
Fresh SB, dead on admission 5 (16.7) 157 (41.8) 
Macerated SB 20 (66.7) 93 (24.7) 
Unknown 2 (6.7) 37 (9.8) 

 Table 14:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of Intrauterine Growth Restriction compared with the rest of the patients in the 
study.  

 

We assigned only one relevant condition at death in 19 cases, and two in a further 10 cases.  

The relevant conditions in the remaining mother with essential hypertension were placental 

insufficiency and oligohydramnios (Table 15).All 12 cases in the fetal group were labelled as 

fetal growth restriction.  It was the only relevant condition found in four cases.  In another 

seven, placental insufficiency was also documented.  One mother had pre-eclampsia.  In 13 

cases in the placental group, placental insufficiency was the single relevant condition.  There 

were also a case of maternal essential hypertension and one with oligohydramnios in the 

placental group.   

 

 n Fe Cord Pl AF Ut Mo IP Tr Unc 
Fe 12   7   1    
Pl 16    2  2    

Mo 1          
Unc 1          

 

Table 15:  Classification of still births caused by Intrauterine Growth Restrictionin the PPIP 
database using the ReCoDe system. 
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Ninety-one deaths were attributed to hypertensive disorders in the PPIP database.  The 

available demographic data are summarized in Table 16.  Most cases were singleton 

pregnancies.  The birth weight was significantly lower than the rest of the patients.   

 

 HPT (n = 91)  Rest (n = 315) 

 n (%) n (%) 

HIV positive  21 (23.1) 47 (14.9) 
RPR positive  1 (1.1) 21 (6.7) 
Attended antenatal care  75 (82.4) 266 (84.4) 
Singleton pregnancies  90 (98.9) 295 (93.7) 

Maternal age  27.78 ± 5,92 26.53 ± 6.90 

Birth weight  745 (500 – 3410) 1440 (500 – 4100) 
 
Table 16:  Characteristics of patients within the PPIP category of Hypertension compared 
with the rest of the patients in the study. 
 
 
 
Almost 40% of fetuses were alive at the time of admission, but within our clinical context 

were considered too premature to monitor the fetal heart(Table 17).  There were equal 

numbers of fresh and macerated still births. 

 
 

 
HPT  (n = 91) Rest (n = 315) 

 n (%) n (%) 
Alive  35 (38.5) 57 (18.1) 
Fresh SB, dead on admission 23 (25.3) 139 (44.1) 
Macerated SB 23 (25.3) 90 (28.6) 
Unknown 10 (11.0) 29 (9.2) 

 

 Table 17:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of Hypertensive diseases compared with the rest of the patients in the study.   
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Within ReCoDe, the primary cause of the majority of deaths fell into the Mother category 

(Table18).  There were 61 cases where only one relevant condition was identified. Two 

relevant conditions were identified in 21 cases, three conditions in 7 cases and four conditions 

in the remaining two cases.   

 

The Mother category was relevant in all but one case.  It was the only relevant condition in 

sixty cases.  The other associated relevant conditions were fetal infection (3 cases), fetal 

growth restriction (8 cases), placental insufficiency (13 cases), abruptio placentae (15 cases) 

and amniotic fluid (6 cases).   

 

There were more than one Mother factor in five patients.  These include three with 

superimposed pre-eclampsia, one with diabetes mellitus and another known with abuse of 

metamphetamine.   

 

The remaining case where only one relevant condition was identified, both investigators 

recorded the only relevant condition as chorioamnionitis without mentioning hypertension.  

 

 

 

 

 n Fe Cord Pl AF Ut Mo IP Tr Unc 

Fe 11   8 1  12    

Pl 15    1  15    

AF 1      2    

Mo 64      4    
 

Table 18:  Classification of still births caused by Hypertensive diseases in the PPIP database 
using the ReCoDesystem. 
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There were 34 cases in the PPIP database where the cause of still birth was attributed to a 

fetal abnormality.  Patients in this group were significantly more likely to have attended 

antenatal care.  (Table 19). 

    

 ABN (n = 34)  Rest (n = 372) 

 n (%) n (%) 

HIV positive  3 (8.8) 65 (17.5) 
RPR positive  3 (8.8) 19 (5.1) 
Attended antenatal care  33 (97.1) 308 (82.8) 
Singleton pregnancies  32 (94.1) 353 (94.9) 

Maternal age  28.38 ± 7.44 26.67 ± 6.63 

Birth weight  1285.24 ± 8.54  1486.88 ± 905.89 
 
Table 19:  Characteristics of patients within the PPIP category of Fetal Abnormality 
compared with the rest of the patients in the study.   
 
 
Almost half of the fetuses were alive at time of presentation to hospital(Table 20). 
 
 

 

ABN (n = 34)  Rest (n = 372) 

 n (%) n (%) 
Alive  16 (47.1) 76 (20.4) 
Fresh SB, dead on admission 8 (23.5) 154 (41.4) 
Macerated SB 5 (14.7) 108 (29.0) 
Unknown 5 (14.7) 34 (9.1) 

 
Table 20:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of Fetal Abnormality compared with the rest of the patients in the study.   
 
 
The primary relevant condition at death was fetal in all cases.  There were no cases where a 

secondary relevant factor was identified.  
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There were only three cases where the cause of death was attributed to Trauma in the PPIP 

database (Table 21).  This did not differ significantly from the rest of the study group.   

 TRAUMA (n = 3)  Rest (n = 403) 

 n (%) n (%) 

HIV positive  0 (0) 68 (16.9) 
RPR positive  0 (0) 22 (5.5) 
Attended antenatal care  2 (66.7) 339 (84.1) 
Singleton pregnancies  3 (100) 382 (94.8) 

Maternal age  800 (680 – 2400)  1130 (500 -41000 

Birth weight  26 (25 – 37) 25 (14 – 45) 
 
Table 21:  Characteristics of patients within the PPIP category of Trauma compared with the 
rest of the patients in the study. 
 
All three babies were dead at the time of admission to hospital.   
 
The three cases primary relevant conditions at time of death included one case assigned to the 

Uterus group (with a secondary classification of Mother), one to the Trauma group and one 

Unclassified.  The first death (birth weight = 2400 grams) was associated with an uterine 

rupture in a diabetic mother.  The second death (birth weight = 680 grams) occurred in a 

partially born breech presentation with entrapment of the fetal head.  In the third case (birth 

weight = 800 gram) no relevant condition apart from preterm labour could be identified.  This 

baby was macerated at birth.    

 
 
There were ten cases in the PPIP database where the cause of death was a result of 

intrapartum asphyxia.  The mothers in this group were approximately 1.4 years older than the 

rest of the mothers(Table 22).   
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 IPA (n = 10)  Rest (n = 396) 

 n (%) n (%) 

HIV positive  3 (30) 65 (16.4) 
RPR positive  0 (0) 22 (5.6) 
Attended antenatal care  10 (100) 331 (83.6) 
Singleton pregnancies  9 (90) 376 (94.9) 

Maternal age  28.20 ± 7.25 26.77 ± 6.70 

Birth weight  2700 (580 – 41000 1100 (500 – 4100) 
 
Table 22:  Characteristics of patients within the PPIP category of intrapartum asphyxia 
compared with the rest of the patients in the study. 
 
 
There were no macerated still births, and half of these fetuses had a positive heartbeat on 
admission. 
 
The primary relevant conditions at birth are shown in table 23.  In seven cases, only one 

primary condition was found (four cases of intrapartum asphyxia, two cases of cord prolapse 

and 1 case of placental insufficiency). 

Two of the remaining mothers were diabetics.  The other relevant conditions were cord 

prolapse and intrapartum asphyxia respectively.  In the last case, intrapartum asphyxia was 

diagnosed in a case with a fetal infection.   

 

 N Fe Cord Pl AF Ut Mo IP Tr Unc 
Fe 1       1   

Cord 3      1    
Pl 1          

Mo 1       1   
IP 4          

 

Table 23:  Classification of still births caused by intrapartum asphyxia in the PPIP database 
using the ReCoDe system. 
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Patients with maternal disease causing still births were significantly older than the rest of the 

mothers and they had significantly bigger babies at birth(Table 24). 

 
 

 Maternal (n = 15)  Rest (n = 391) 

 n (%) n (%) 

HIV positive  1 (6.7) 67 (17.1) 
RPR positive  0 (0) 22 (5.6) 
Attended antenatal care  13 (86.7) 328 (83.9) 
Singleton pregnancies  15 (100) 370 (94.6) 

Maternal age  33.60 ± 6.53  26.55 ± 6.59 

Birth weight  2444.67 ± 1019.23  1432.61 ± 877.71 
 
Table 24:  Characteristics of patients within the PPIP category of maternal disease compared 
with the rest of the patients in the study. 
 
There were significantly more macerated still births than in the rest of the patients(Table 25). 
 

 
Maternal (n = 15) Rest (n = 391) 

 n (%) n (%) 
Alive  1 (6.7) 91 (23.3) 
Fresh SB, dead on admission 4 (26.7) 158 (40.4) 
Macerated SB 9 (60.0) 104 (26.6) 
Unknown 1 (6.7) 38 (9.7) 

 
Table 25:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of maternal disease compared with the rest of the patients in the study.  (p = 0.039).  
 
 
There were eight cases where only one primary relevant condition was identified (all 

maternal)(Table 26).  Two relevant conditions were identified in a further six patients and 

three in the last patient.  The maternal category was relevant in all cases.  These included 

diabetes mellitus (12 patients), cardiovascular conditions (4 patients) and hypertension (3 

patients).   
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 n Fe Cord Pl AF Ut Mo IP Tr Unc 
Pl 5      6    

Mo 10      2 1   

Table 26:  Classification of still births caused by maternal disease in the PPIP database using 
the ReCoDe system. 

 

 

There were 11 patients where the stillbirth was attributed to other causes in the PPIP database.  

These included three cases of twin-to-twin transfusion syndrome and two cases of Rhesus 

incompatibility.  The other cases were non-specified ″other″.   

 

 OTHER (n = 11)  Rest (n = 395) 

 n (%) n (%) 

HIV positive  2 (18.2) 66 (16.7) 
RPR positive  0 (0) 0 (0) 
Attended antenatal care  10 (90.9) 331 (83.8) 
Singleton pregnancies  9 (81.8) 9 (2.3) 

Maternal age  27.45 ± 6.31 26.79 ± 6.73 

Birth weight  1619.27 ± 1089.29 1465.84 ± 897.93 
 
Table 27:  Characteristics of patients within the PPIP category of Other compared with the 
rest of the patients in the study. 
 
 
The majority of cases presented with fresh still births where the babies were alive at 

presentation.  (Table 28). 

 

 
OTHER (n = 11) Rest (n = 395) 

 n (%) n (%) 
Alive  1 (9.1) 91 (23.0) 
Fresh SB, dead on admission 7 (63.6) 155 (39.2) 
Macerated SB 2 (18.2) 113 (28.6) 
Unknown 1 (9.1) 39 (9.9) 

 
Table 28:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of Other compared with the rest of the patients in the study.  
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We identified one relevant condition in nine cases (five fetal and four unknown).  The five 

fetal conditions included the three cases of twin-to-twin transfusion syndrome and two cases 

of Rhesus incompatibility.  Of the remaining two cases, one was associated with fetal growth 

restriction, placental insufficiency and maternal drug abuse while in the other there was a fetal 

abnormality and iatrogenic trauma, both which were not considered to be the cause of death in 

the PPIP database. 

 
 

The PPIP database contains 33 cases where the cause of still birth could not be determined 

(Table 29). 

 

 IUD (n = 33)  Rest (n = 373) 

 n (%) n (%) 

HIV positive  9 (27.3) 59 (15.8) 
RPR positive  0 (0) 22 (5.9) 
Attended antenatal care  30 (90.9) 311 (83.4) 
Singleton pregnancies  32 (97.0) 353 (94.6) 

Maternal age  24.67 ± 6.16 26.99 ± 6.73 

Birth weight  1067.94 ± 748.17 1457.79 ± 914.63  
 
Table 29:  Characteristics of patients within the PPIP category of Intrauterine Death compared 
with the rest of the patients in the study. 
 
 
The majority of cases were macerated stillbirths or fresh stillbirths where the fetus was 

already dead at the time of presentation to hospital(Table 30). 

 

IUD (n = 33)  Rest (n = 373) 

 n (%) n (%) 
Alive  1 (3.0) 91 (24.4) 
Fresh SB, dead on admission 12 (36.4) 150 (40.2) 
Macerated SB 19 (57.6) 94 (25.2) 
Unknown 1 (3.0) 38 (10.2) 

 
Table 30:  Fetal condition at time of presentation to hospital in patients within the PPIP 
category of Intrauterine Death compared with the rest of the patients in the study.   
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We could not identify any relevant conditions in 28 cases.  In the remaining five patients we 

found one relevant condition in each case, one with a congenital abnormality, one with 

placental insufficiency, one with polyhydramnios and two associated with maternal 

hypertension and drug abuse.   

 

PPIP has a category where no obstetric cause (not applicable) could be found in 2 cases. Both 

of these patients had attended an antenatal clinic at some point. One fetus had no heartbeat on 

admission and the status of the other was unknown. We found placental insufficiency as a 

relevant condition to be associated with both cases. 
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7. DISCUSSION 

Perinatal audit is an essential tool to help healthcare providers, task groups and governments 

to identify, quantify and provide solutions to deficiencies in antenatal, intrapartum and 

neonatal care. It should also provide the mourning parents with an explanation for their loss 

and a reasonable plan for the prevention of the recurrence of such tragedy. 

 

Since the publication of the first modern classification by Baird22 in Aberdeen in 1954, there 

are at least 30 different classification systems for perinatal mortality described in the 

literature.9,10 The more traditional systems, which are still in wide spread use, have been 

shown to result in a significant proportion of unexplained stillbirths, up to two thirds.23 This 

presents an obvious hurdle to the implementation of any remedial interventions or strategies 

aimed at improving the standard of care, including personnel education and training.  

 

In recent years, there have been a few attempts to reduce the number of unexplained stillbirths 

and new classification systems have emerged. Gardosi developed the ReCoDe system 

(relevant condition at death) and compared it to the conventional Wigglesworth 

classification.13,14He was able to reduce the 66.2% of unexplained stillbirths according to the 

Wigglesworth classification, to only 15.2%.In 2008, Vergani et al studied the outcomes of 

ReCoDe13, the de Galan-Roosen16and Tulip10 classifications as compared with Wigglesworth. 

This study showed that ReCoDe provided the lowest number of stillbirths (14.3%). Tulip 

followed with 16.2%, de Galan-Roosen with 18.2% and Wigglesworth 47.4%.15 

 

Flenady, et al in 2009 assessed six systems based on their ability to retain important 

information, ease of use, inter-observer agreement, and the proportion of unexplained 

stillbirths.24 The systems evaluated included the Amended Aberdeen, Extended 

Wigglesworth, PSANZ-PDC (Perinatal Society of Australia and New Zealand – Perinatal 

Death Classification), ReCoDe, Tulip and CODAC25(Cause of Death and Associated 

Factors). Study investigators, from 7 different countries, made up 9 teams. These teams then 

applied the classification systems to cohorts of stillbirths from their regions. Their outcomes 

depicting how each system compared to the rest, with regards to the number of unexplained 

stillbirths, are shown below. 
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Table 31: Unexplained stillbirth by classification and team (Flenady,2009) 
Team Total No 

cases 

Wigglesworth 

n(%) 

Aberdeen 

n(%) 

PSANZ_PDC 

n(%) 

ReCoDe 

n(%) 

Tulip 

n(%) 

CODAC 

n(%) 

1 100 
53(53) 29(29%) 38(38) 11(11) 10(10) 5(5) 

2 102 
60(58.8) 41(40.2) 27(26.5) 2(2) 6(5.9) 3(2.9) 

3 106 
22(20.8) 6(5.7) 2(1.9) 7(6.6) 3(2.8) 16(15.1) 

4 101 
51(50.5) 37(36.6) 33(32.7) 23(22.8) 14(13.9) 10(9.9) 

5 100 
57(57) 56(56) 35(35) 30(30) 27(27) 29(29) 

6 100 
85(85) 66(66) 31(31) 17(17) 15(15) 16(16) 

7 67 
24(35.8) 25(37.3) 6(9) 3(4.5) 1(1.5) 1(1.5) 

8 95 
35(36.8) 46(48.4) 34(35.8) 19(20) 11(11.6) 1(1.1) 

9 86 
43(50) 74(86) 42(48.8) 6(7) 0(0) 0(0) 

 857 
430(50.2) 380(44.3) 248(28.9) 118(13.8) 87(10.2) 81(9.5) 

 

Although these new systems have been shown to reduce the number of unexplained stillbirths, 

no one system has been universally accepted. In addition, all these systems have been 

developed in high income countries and their application and relevance still need to be tested 

in the developing world.  

 

Although Pattinson, et al20have shown Total Perinatal Related Wastages to be a better overall 

measure of the standard of perinatal care, we have elected to compare our PPIP data to 

ReCoDe, which was specifically designed for stillbirths, in an attempt to reduce the number 

of unexplained cases.  

 

The leading causes of stillbirth over the study period were antepartum haemorrhage, 

hypertensive disorders and spontaneous preterm labour. This finding is a reflection of the 

clinical spectrum of disease presenting within the Tygerberg district. The finding is also in 

keeping with the 2007 National PPIP results for National Centre hospitals.18Our study shows 

that the majority of stillbirths from our database our considered to be fresh (recently 

demised), but were already dead on admission to hospital, and most weighed less than 1000g. 

This probably is as result of the higher number of abruptio placentae cases, as well as the 

early gestation preterm labours that are referred to the institution. The Saving Babies Report 

of 2006-2007 attributed 25% of fresh stillborn cases to patient related avoidable factors, that 
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is, the pregnant women never initiated antenatal care or there was a significant delay in 

seeking medical attention during labour. This emphasises the importance of educating 

pregnant patients and reinforcing the message, at every opportunity, regarding the value of 

attending antenatal clinics regularly, of making adequate transport arrangements for when 

labour ensues and of what to do when she experiences vaginal bleeding, contractions or 

rupture of membranes. 

 

The unexplained group (PPIP IUD group), from the index study constitutes 8.1% of cases. 

This is marginally higher than the 2007 results (7.4%) when compared to a study performed at 

the same institution, but much lower than previous reports (1986 - 12.4% and 1993 - 

12.9%).26,27 This reduction in the number of unexplained stillbirths at Tygerberg hospital 

between 1993 and current may be linked to two major implementations. The use of umbilical 

artery Doppler ultrasound became routine in high risk antenatal patients soon after 1995. This 

has led to an overall reduction in the IUD rate and has helped to identify cases of chronic 

placental insufficiency.28 The introduction of placental histology to the perinatal death 

workup, has also led to a decrease in the number of unexplained stillbirths and an increase in 

the number of deaths associated with intrauterine growth restriction. 848 placentas were 

submitted from the Tygerberg Hospital obstetric unit between 2004 and 2006. This represents 

about 15% of the total number of deliveries during that time period. An audit of the 

histological findings showed that in the pregnancies with adverse outcomes, with an 

explained clinical cause, acute chorioamnionitis and uteroplacental insufficiency accounted 

for the majority of diagnoses.29 

 

The number of unclassified stillbirths in the primary ReCoDe classification accounted for 

15% (60 of 406) of the total. This is similar to the findings of Gardosi, but unexpectedly more 

than the same category from PPIP. A number of possible reasons could have contributed to 

this outcome. 

 

Firstly, ReCoDe does not include preterm labour as a cause of intrauterine death, while 

preterm labour is a well established cause within the context of PPIP, and therefore across 

South Africa. Spontaneous preterm birth ranks second only to unexplained stillbirths as the 

main category of perinatal death in South Africa.18The majority of cases allocated to the 

SPTL group in PPIP (55%) therefore became unexplained within the context of ReCoDe. A 

further 15% was allocated to the amniotic fluid group, subclassified as chorioamnionitis.  
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Defective deep placentation has been associated with a number of obstetrical syndromes, 

including preeclampsia, intrauterine growth restriction, spontaneous abortion, spontaneous 

preterm labour (with intact membranes) and preterm rupture of membranes. Placental 

histology of women with spontaneous preterm labour showed acute inflammation (acute 

chorioamnionitis and funisitis) to be the most common lesion. Vascular lesions were the next 

most common pathology found in these placentas. Maternal vascular lesions can cause 

uteroplacental ischemia, thereby resulting in preterm labour, fetal death, intrauterine growth 

restriction and maternal hypertension. The severity, timing and duration of the lesions and 

ischemic insult have varied influence on the clinical syndrome that results, as demonstrated 

with the more extensive lesions present in preeclampsia than with preterm labour. Currently 

the precise mechanism for the onset of contractions is unknown.30,31 

 

Secondly, Gardosi’s original study resulted in the majority of previously unexplained 

stillbirths being classified as having fetal growth restriction as their primary relevant 

condition at death. Gardosi used customised birth weight for gestation centiles calculated by 

using the gestation related optimal weight software (GROW). This software incorporates 

maternal height and weight, parity and ethnic origin into the calculation of the optimal fetal 

weight. However, this program was developed from the population characteristics of a 

developed country. It is a reasonable assumption that differing socio-economic conditions, 

nutritional status, geographical location, ethnic mixing and population disease profile, would 

all have an influence on the fetus’s constitutional characteristics in a developing country. 

Furthermore, the national PPIP database also records that 12.9% of unexplained stillbirths 

never booked at an antenatal facility during pregnancy and a further 7.5% booked at a late 

gestation.18 This imposing obstacle significantly hinders the clinician’s ability to accurately 

determine a gestational age, and so much more an optimal weight for gestation. It has also 

been shown that a large proportion of the patient’s that are either unbooked or late bookers, 

present with macerated stillbirths. Maceration further limits the ability to calculate the 

gestational age of the fetus and weight even with post mortem examination.32 The cohort of 

stillbirths from the index study had 97 cases presenting as macerated stillbirths. This finding 

is very different from Gardosi’s study, where severe maceration was a rare event. 

 

Another reason for the higher number of unexplained stillbirths could be related to the 

methods employed by the investigators in the index study, which could have resulted in the 
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loss of relevant clinical data. As previously mentioned, only the clinical information captured 

on the Perinatal Losses form and the PPIP form were used as the primary resources for 

ReCoDing the stillbirth cohort. This information was then reviewed independently by each 

investigator and consensus reached on disparate cases. This differs significantly from the 

methods employed by the Perinatal Mortality Audit meeting at Tygerberg hospital, where a 

panel of experts have access to ultrasound and Doppler reports, the geneticist’s report 

regarding the clinical examination of the fetus and the feedback of pathology reports, to come 

to agreed conclusion regarding the cause of death. 

 

In our study cohort, PPIP identified 33 deaths as being due to infections. Prins, et al found 

infections to be one of the leading causes of perinatal mortality in the Tygerberg hospital 

region, and noted that infection-related deaths, especially related to treponemal infections, 

were on the increase.26 Our study confirmed that the number of syphilis positive patients were 

significantly higher in this group than the rest of the cohort. Surprisingly, there was no 

difference in the percentage of HIV positive patients between the Infection group and the rest 

of the cohort. Just less than half of these stillbirths were already macerated. Within this group 

ReCoDe identified 14 cases of fetal infection and 14 cases of chorioamnionitis as primary 

conditions. Subclinical chorioamnionitis has been linked to preterm labour and to intrauterine 

deaths33, although others report that death is a rarity except when there is overwhelming 

established fetal sepsis.34 

 

PIPP identified Antepartum Haemorrhage as the leading cause for stillbirth in this cohort 

(24.4%). ReCoDe identified placental abruption alone in 45 patients, and placental abruption 

associated with maternal hypertension in only 43 patients.Abdella,et al observed a two fold 

increase in abruption associated with preeclampsia, compared to patients without 

preeclampsia.35 They also noted a three times higher risk of fetal death when abruption 

placentae is associated with hypertension.Considering that most of these stillbirths were dead 

on admission (73.7%), therefore implying significant haemorrhage, a reasonable explanation 

is that a diagnosis of hypertension or preeclampsia may have been hindered by the resultant 

maternal shock. The underlying obstetric condition may only have become apparent days 

after initial resuscitation. Proposed reasons for the high number of fresh stillbirths in this 

group include patient related factors, specifically a delay in seeking medical attention, and 

factors related to delay in transport to hospital. It does however, emphasise the need to 

thoroughly counsel patients regarding what to do if they should have antepartum 
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haemorrhage, as well as to make sure that obstetric staff are adequately trained in managing a 

shocked patient. 

 

The thirty cases of IUGR equated to 7.4% of the PPIP diagnoses, and a third of these fetuses 

were macerated. ReCoDe identified 12 cases as fetal growth restriction and a further 13 cases 

as placental insufficiency. Fetal abnormalities (both chromosomal and anatomic) and aberrant 

placental vascular development are responsible for the majority of singleton IUGR 

fetuses.36,37 Maternal risk factors include hypertension, chronic renal disease, collagen 

vascular disorders and thrombophilias. In our cohort, two patients had chronic hypertension, 

one as the only relevant condition and another in the placenta group. A single other patient 

had preeclampsia. The rest remained idiopathic cases of placental insufficiency resulting in 

fetal growth restriction. These patients should therefore be identified as high risk in 

subsequent pregnancies, allowing for vigilant clinical surveillance and uterine and umbilical 

artery Doppler screening as an intervention to prevent recurrence.38 

 

Twenty two percent of the stillbirths were directly attributed to hypertensive disease. Almost 

forty percent of these fetuses were alive at admission, with an extremely low mean birth 

weight of 745g.ReCoDe acknowledged the maternal factor in all but one of these cases. 

ReCoDe also gave further insight into other relevant conditions by identifying 8 cases of 

growth restrictions (by definition severe preeclampsia), 13 cases of placental insufficiency 

and 15 cases of abruption placentae within this group. This demonstrated a weakness in the 

PPIP system that requires the user to decide and enter a single primary cause for death, 

especially where a number of conditions may bear equal relevance towards future 

pregnancies. There was a single case of chorioamnionitis identified by ReCoDe, in the 

absence of hypertension. This was identified independently by both investigators and we can 

only speculate that additional information must have been available at the Perinatal Mortality 

meeting. 

 

There was complete correlation between PPIP and ReCoDe in identifying the primary cause 

of death in the fetal abnormality group. 97% of these patients attended antenatal care and the 

diagnosis of the fetal abnormality would have been made on antenatal ultrasound. A large 

proportion of these cases may therefore have been elective terminations, considering as well 

that a half of the fetuses were alive on admission. 

 

Stellenbosch University  http://scholar.sun.ac.za



48 
 

48 

There were ten cases of intrapartum asphyxia, of which 3 were related to cord prolapse. The 

mean birth weight was 2700g and none of these fetuses were macerated. The numbers are 

small in this cohort, but nationally this group is considered to have the highest probably 

avoidable death rate, that is these normal babies that should have had the potential for a 

normal life.18 

 

 

8. CONCLUSION 

 

Despite our study not demonstrating the expected decrease in unexplained stillbirths, we 

believe that the ReCoDe system may still have a valuable role in Perinatal Audit at Tygerberg 

Hospital and possibly others institutions in South Africa, by offering a different perspective 

on perinatal deaths (what went wrong, rather than why it went wrong). PPIP remains the gold 

standard in Perinatal Audit in South Africa, and the improvement in perinatal mortality rates 

in South Africa can largely be attributed to the recommendations made by the analyses of the 

PPIP national database, as well all those contributing to this database and implementing the 

recommendations. 

 

Our study was limited by its retrospective nature. At times during our study, we identified the 

Perinatal Losses data form currently used in the maternity centre at Tygerberg, as being either 

inadequately completed or inherently deficient of relevant data.  

 

We would recommend that ReCoDe be evaluated prospectively, alongside the established 

PPIP system, to better compare their performance outcomes. The development of customized 

fetal growth potential charts relevant to the local population should be explored. With 

reference to the latest CEMACH39 data form (appendix I) , it is also recommended that a 

revision of the Perinatal Losses data capture form be considered, possibly leading to more 

relevant information capturing and better information retention. 
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10. APPENDICES 

 

 

A - I 
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DEPARTMENT OF OBSTETRICS AND GYNAECOLOGY 

PERINATAL LOSSES DATA SHEET (TBH) 
 

 
 

MotherAge: _____             G____P____M____T____ E ____           Place of delivery: __________________         
 

Current pregnancy  

 
     Booked:  YES/NO                 VDRL: ______ Rx 1) _______ 2) _______   3) _______          Bl Group: ________ 
 
     RVD:      POS/NEG/DECLINED   ARV`S: YES/NO    CD4:  YES/NO    Count:   ______  
 
     Antenatal course & Delivery____________________________________________________________________  
 
     ___________________________________________________________________________________________ 
 
     ___________________________________________________________________________________________ 
 
     ___________________________________________________________________________________________ 
    Postpartum __________________________________________________________________________________ 

 
    IUD / END         Weight: _________         Apgars: 1_____5_____10_____ Sex:  M / F          
 
                           Gestation: ________ d / US / SF / unsure      
 
                           Date of birth: _____________         Date of death: _____________         Days old: _______                                   
 
    Primary cause of Death______________________________________________________________________ 
 
Final cause of Death ________________________________________________________________________ 
 
      Advice for next pregnancy  

BOOK EARLY AT MOU  NT SCAN AND GENETIC COUNSELLING  
REFER TO TBH AFTER BOOKING VISIT  DETAIL ULTRASOUND 22-24 WEEKS  
BOOK EARLY AT TBH  DOPPLER AT 24 WEEKS  
SPECIAL CARE IN NEXT PREGNANCY  IOL AT 38 WEEKS  
ADMIT AT 28 WEEKS  CERVICAL LENGTH MEASUREMENTS  
OTHER:    

 
Autopsy: YES / NOResults___________________________________________________ 
 

Placental Histology: YES / NO 
Results____________________________________________________________________

A 
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 Perinatal Problem Identification v2 

Obstetric cause of Perinatal Death 
 

100 Spontaneous preterm labour 

101 Ideopathic preterm labour 
102 Preterm premature rupture of membranes 
103 Preterm premature rupture of membranes with chorioamnionitis 
104 Cervical incompetence 
105 Iatrogenic preterm delivery for no real reason 
106 Preterm labour with chorioamnionitis with intact membranes 
  
200 Infections 

201 Syphilis 

202 Amniotic fluid infection 
203 Other 
204 Beta-haemolytic streptococcal infection 
205 Malaria 
206 AIDS/HIV related 
  
300 Antepartum haemorrhage 

301 Abruptio placentae 

302 Abruptio placentae with hypertension 
303 Placenta praevia 
304 Antepartum haemorrhage of unknown origin 
  
400 Intrauterine growth retardation 

401 Idiopathic intrauterine growth retardation 

402 Postmaturity 
  
500 Hypertensive disorders 

501 Chronic hypertension 

502 Proteinuric hypertension 
503 Eclampsia 
  
600 Fetal abnormality 

601 Fetal chromosomal abnormality 

602 Neural tube defects 
603 Non-specific fetal abnormality - FLK 
604 Non-immune hydropsfetalis 
605 Cardiovascular system 
606 Renal system 
607 Multiple systems 
608 Hydrocephalus 
  
700 Trauma 

701 Traumatic breech delivery 
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702 Precipitous labour 
703 Domestic violence 
704 Motor vehicle accident 
705 Ruptured uterus 
706 Traumatic assisted delivery 
  
800 Intrapartum asphyxia 

801 Labour related intrapartum asphyxia 

802 Meconium aspiration 
803 Cord prolapse 
804 Cord around the neck 
  
900 Maternal disease 

901 Maternal diabetes mellitus 

902 Maternal heart disease 
903 Other 
  
1000 Other 

1001 Rhesus isoimmunisation 

1002 Twin-to-twin transfusion 
1099 Other 
  
1100 Intrauterine death 

1101 Unexplained intrauterine death - fresh 
1102 Unexplained intrauterine death - macerated 
1103 Unexplained IUD due to lack of notes 
  
1200 No obstetric cause / Not applicable 
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INDICATIONS FOR PLACENTAL HISTOLOGY 
 
 
Placental histology must be requested in all the following cases of singleton and multiple 
pregnancies.   
 
1. All unexplained stillbirths 34+ weeks or > 2.0 kg.  This excludes cases of abruptio 

placentae, cord prolapse and syphilis.  In cases of uncertainty, the placenta must be kept 
with the body for Prof de Jong’s opinion. 

2. Indications of asphyxia in a viable baby. This group consists of all neonates who required 
resuscitation, unless clearly due to abruptio placentae or cord prolapse.     

3. Second or higher order midtrimester loss. 

4. Idiopathic preterm labour (gestational age < 34 weeks or birth weight < 1800g). 

5. Suspected subclinical chorioamnionitis. 

6. Cases of severe intrauterine growth restriction without antenatal work-up (Doppler and 
ultrasound). 

7. Multiple pregnancies: 

a. All applicable indications that would be relevant in singleton pregnancies. 

b. All multiple pregnancies with uncertain chorionicity at time of birth. 

8. Congenital abnormalities without prior diagnosis (unless otherwise requested by Prof de 
Jong or DrGeerts). 

9. Cases of severe pre-eclampsia if requested by Special Care Unit. 

10. A mom where TB treatment was initiated within the last 3 months before delivery. 

 

HOW TO ARRANGE FOR PLACENTAL HISTOLOGY 

Submit placenta in 10% buffered formalin in plastic container sufficiently large so not to 
distort placenta. 
Provide essential clinical information if available and/or relevant: 

 Gestational age 
 Live baby or stillbirth 
 Retroviral, syphilis serology 
 Recurrent loss 
 Maternal disease 

If autopsy is also requested, place placenta in formalin and send to mortuary with baby. 
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INDICATIONS FOR PERINATAL POSTMORTEM 

EXAMINATION 
 

1. All cases of fresh stillbirths of uncertain cause.1 

2. Neonatal deaths of uncertain cause occurring in labour ward or in theatre.   

3. All cases of perinatal deaths, including congenital abnormalities, when requested by Prof 
de Jong or DrGeerts.2 

 
 

HOW TO ARRANGE A NEONATAL POSTMORTEM EXAMINATION 

1. Consent for autopsy from mother orfather (preferentially mother).  Either of them must 
sign for determining cause of death and retaining any tissue necessary for establishing this 
( for histopathology). 

2. Consent for disposal of fetus or for hospital to cremate baby. 
3. Request form for autopsy with short clinical history.  Please print clinicians name so 

pathologist can contact relevant clinician if necessary.  Please note that placenta has been 
sent with baby and retrieve placenta.  Place placenta in formalin. 

4. Death certificate, tick box for natural cause of death but do not complete certificate stating 
specific cause of death. 

5. Phone Prof Wright  4048 bleep 988 or Lynette/ Carol 5226 with name of baby so that 
autopsy may be booked. 
 
FETAL AUTOPSY 

1. Always obtain 1 and 2 above from parent. 
2. DO NOT put fetus in formalin.  Place in fridge in dry packet or bucket until fetus can 

safely be transported to laboratory without delay in transit. 
3. Make sure placenta (in formalin ) is with baby. 
4. Fill out standard autopsy request form. 

Note that placenta has been submitted with baby. 

Phone Prof Wright or Lynette/ Carol as above. 
 

18-10-07 
 
 
 
  

                                                 
1Autopsies should not be requested of macerated stillbirth unless discussed with Prof de 
Jong. 
2 Stillbirths with congenital abnormalities should be discussed with the consultant of Special 
Care when Prof de Jong or DrGeerts are not available 
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1Defined as <10th customized weight-for-gestation percentile  
2If severe enough to be considered relevant 
3Histological diagnosis 
 
 

Group A: Fetus  1. Lethal congenital anomaly 
2. Infection 

2.1 Chronic 
2.2 Acute 

3. Non-immune hydrops 
4. Isoimmunisation 
5. Fetomaternalhaemorrhage 
6. Twin-twin transfusion 
7. Fetal growth restriction1 

Group B: Umbilical Cord  1. Prolapse 
2. Constricting loop or knot2 
3. Velamentous insertion 
4. Other 

Group C: Placenta  1. Abruptio 
2. Praevia 
3. Vasa Praevia 
4. Other “placental insufficiency”3 
5. Other 

Group D: Amniotic fluid  1. Chorioamnionitis 
2. Oligohydramnios2 
3. Polyhydramnios2 
4. Other 

Group E: Uterus  1. Rupture 
2. Uterine anomalies 
3. Other 

Group F: Mother  1. Diabetes 
2. Thyroid diseases 
3. Essential hypertension 
4. Hypertensive diseases in pregnancy 
5. Lupus or antiphospholipid syndrome 
6. Cholestasis 
7. Drug misuse 
8. Other 

Group G: Intrapartum  1. Asphyxia 
2. Birth trauma 

Group H: Trauma  1. External 
2. Iatrogenic 

Group I: Unclassified  1. No relevant condition identified 
2. No information available 

F Relevant Condition of Death (ReCoDe) 
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