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Applying the international classification of diseases to perinatal
mortality data, South Africa

Tina Lavin,? Emma R Allanson,® Lee Nedkoff,c David B Preen® & Robert C Pattinson?

Objective To examine the feasibility of applying the International Classification of Diseases-perinatal mortality (ICD-PM) coding to an
existing data set in the classification of perinatal deaths.

Methods One author, a researcher with a non-clinical public health background, applied the ICD-PM coding system to South Africa’s national
perinatal mortality audit system, the Perinatal Problem Identification Program. The database for this study included all perinatal deaths
(n=26810), defined as either stillbirths (of birth weight > 1000 g and after 28 weeks of gestation) or early neonatal deaths (age 0-7 days),
that occurred between 1 October 2013 and 31 December 2016. A clinical obstetrician verified the coding.

Findings The South African classification system does not include the timing of death; however, under the ICD-PM system, deaths could
be classified as antepartum (n=15619; 58.2%), intrapartum (n=23725; 14.0%) or neonatal (n=7466; 27.8%). Further, the South African
classification system linked a maternal condition to only 40.3% (10802/26 810) of all perinatal deaths; this proportion increased to 68.9%
(18467/26810) under the ICD-PM system.

Conclusion The main benefit of using the clinically relevant and user-friendly ICD-PM system was an enhanced understanding of the data,
in terms of both timing of death and maternal conditions. We have also demonstrated that it is feasible to convert an existing perinatal
mortality classification system to one which is globally comparable and can inform policy-makers internationally.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

High on the global health agenda is the need to accelerate
progress towards ending preventable perinatal deaths, defined
by the World Health Organization (WHO) as either a stillbirth
of weight >1000 g or after at least 28 weeks gestation, or an
early neonatal death in the first 7 days after birth.! In devel-
oping appropriate intervention strategies to reach this target,
the causes of perinatal deaths must be classified in a globally
comparable way.>* A recent systematic review identified no
less than 81 different systems used to classify perinatal deaths
globally, with only 17 systems using the International Statistical
Classification of Diseases and Related Health Problems (ICD)
codes.* Other studies have recognized that multiple, disparate
systems impede the ability to understand and achieve accurate
estimates of cause of death, hindering effective prevention
strategies.> Of particular importance is the need to focus
on the mother-infant dyad, as maternal condition is closely
related to perinatal death.’

The Every Newborn Action Plan recommends that ma-
ternal complications be recorded as part of perinatal death
registration; however, challenges existed in applying the 10th
edition of the ICD (ICD-10) classification system as maternal
condition was not linked to perinatal condition.” To address
these issues, the WHO application of ICD-10 to perinatal
deaths (ICD-perinatal mortality or ICD-PM) was published
in 2016,*° the first perinatal death classification system de-
veloped for application globally.'” ICD-PM is modelled on
the WHO application of the ICD-10 system to deaths during
pregnancy, childbirth and the puerperium (ICD-maternal
mortality or ICD-MM),"" and follows all coding rules of ICD-

10."? Importantly, the ICD-PM system identifies the timing of
perinatal death (i.e. antepartum, intrapartum or neonatal),
links causes of death to existing ICD-10 codes and connects
maternal condition with perinatal death.® One of the aims of
ICD-PM is to group ICD-10 codes into clinically relevant and
easy-to-use categories.'’

We demonstrate the benefits achieved, in terms of an
improved understanding of the data, from the application of
ICD-PM codes to perinatal deaths that were previously classi-
fied using the South African perinatal mortality audit system,
called Perinatal Problem Identification Program.

Methods
Data source

South Africa’s perinatal mortality audit system" records and
classifies perinatal deaths at all 588 clinics across the country.
Each clinical team performs a mortality review shortly after
death and reports the cause of perinatal death (and associated
maternal condition) to the classification system. For the pur-
poses of the system, perinatal deaths are defined as either fresh
or macerated stillbirth or early neonatal death (age 0-7 days).
The primary obstetric cause of death is classified in terms of
both lead categories and subcategories according to Box 1.
Maternal condition is also recorded, and classified as either
healthy (where the examining clinician did not identify any
clinical problems) or as one of the medical/obstetric conditions
listed in Box 2. Classifications of perinatal death are linked to
maternal condition lead categories, but not to subcategories.
Data are joined into a national database at the Medical Re-
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search Council Unit for Maternal and
Infant Health Care Strategies, Pretoria.
Regular auditing of individual clinics is
conducted to ensure the completeness
and accuracy of the database.

We used all 26810 perinatal deaths,
which occurred during the period be-
tween 1 October 2013 and 31 December
2016, recorded in the classification sys-
tem’s database (Table 1). The start date
coincided with the launch of the third
version of the system, which had been im-
proved to include gestational age at death.

Conversion to ICD-PM coding

The first author, a non-clinical research-
er with a background in public health,
studied The WHO application of ICD-10
to deaths during the perinatal period:
ICD-PM’ to learn to apply ICD-PM
codes to the classification system’s data-
base. The coding conversion took place
between November 2017 and January
2018. The second author, a consulting
obstetrician, provided guidance and
verification on a voluntary basis. The
ICD-PM system?>*'* classifies mortality
according to: (i) time of death, whether
antepartum (A1-A6), intrapartum
(I1-17) or neonatal (N1-N11); (ii) the
primary cause of perinatal death (e.g.
loss of fetal blood: P50); and (iii) the
main maternal condition (M1-M4 to
describe various complications and
conditions, and M5 for healthy mother)
at the time of perinatal death.

Ethics

Data were collected with the permission
of the South African Department of
Health. This analysis was approved by the
technical task team who run the database
and produce the reports from the South
African Medical Research Council/Uni-
versity of Pretoria Maternal and Infant
Health Care Strategies unit. This was a
secondary analysis and all identifiers of
the cases were removed. Ethics approval
was given by the University of Western
Australia Human Ethics Committee
(RA/4/1/7955, 20 November 2015).

Results

Table 2 shows the reclassification of
perinatal deaths using the ICD-PM
and the primary causes of death are
linked to maternal condition. Most
deaths were antepartum in timing
(15619/26 810; 58.3%), followed by neo-
natal (7466/26 810; 27.8%) and intrapar-
tum (3725/26 810; 13.9%). Of the total
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Box 1.South African Perinatal Problem Identification Program classification of primary

cause of perinatal death

Intrauterine death

Subcategories: unexplained intrauterine death (macerated); unexplained intrauterine death
(fresh); and unexplained intrauterine death (due to lack of notes)

Intrapartum asphyxia

Subcategories: Labour-related intrapartum asphyxia; meconium aspiration; cord around the
neck; cord prolapsed; ruptured uterus; traumatic breech delivery; shoulder dystocia; precipitous

labour; and traumatic assisted delivery

Hypertensive disorders

Subcategories: proteinuric hypertension; eclampsia; pregnancy-induced hypertension without

proteinuria; and chronic hypertension
Antepartum haemorrhage

Subcategories: abruptio placentae; abruptio placentae with hypertension; antepartum
haemorrhage of unknown origin; and placenta praevia

Spontaneous preterm labour

Subcategories: idiopathic preterm labour; premature rupture of membranes; iatrogenic preterm
delivery for no real reason; premature rupture of membranes with chorioamnionitis; preterm
labour with chorioamnionitis with intact membranes; and cervical incompetence

Fetal abnormality

Subcategories: fetal chromosomal abnormality; abnormality of multiple systems; neural tube
defects; hydrocephalus; non-specific fetal abnormality; cardiovascular system abnormality;
non-immune hydrops fetalis; and renal system abnormality

Infections

Subcategories: other infections; amniotic fluid infection; syphilis; B-haemolytic streptococcal

infection; and malaria
Intrauterine growth restriction

Subcategories: idiopathic intrauterine growth restriction; postmaturity; and with histological

features of ischaemic placental disease

No obstetric cause
Maternal disease

Subcategories: maternal diabetes mellitus; other maternal disease; maternal disease due to
herbal medicine use; and maternal heart disease

Miscellaneous

Subcategories: other cause of death not described in classification; twin-to-twin transfusion;
rhesus isoimmunization; and extrauterine pregnancy

Trauma

Subcategories: motor vehicle accident; accidental abdominal trauma; assault; and domestic

violence

number of perinatal deaths, 8.8% (2368)
were associated with a maternal death.

Antepartum deaths

Antepartum deaths were largely due
to fetal deaths of an unspecified cause
(10542 deaths; 67.5%; ICD-PM code
A6), other specified antepartum disor-
der (2947 deaths; 18.9%; A4) or disor-
ders related to fetal growth (1270 deaths;
8.1%; A5; Table 2). Of the 15619 ante-
partum deaths recorded, 41.0% (6411) of
the mothers had no maternal condition.
For most of antepartum deaths classified
as fetal death of unspecified cause, the
mothers were free from any maternal
complication (53.9%; 5678/10 542;
A6 M5): 5537 (97.5%) deaths were due
to an unexplained intrauterine death
(A6 P95), 56 deaths (1.0%) were de-
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scribed as miscellaneous or other causes
not described by the South African clas-
sification (A6 P95), and 85 (1.5%) deaths
had no obstetric cause (M5).
Antepartum deaths classified as
other specified antepartum disorder
(2947 deaths; 18.9%; A4) were further
classified under fetal blood loss (2342
deaths; P50), with the main causes being
abruptio placentae (1124 deaths; 38.1%;
A4 P50 M1 P02.1), abruptio placentae
with hypertension (928 deaths; 31.5%;
A4 P50 M1 P02.1), antepartum haemor-
rhage of unknown origin (106 deaths;
3.6%; A4 P50 M1 P02.1), placenta
praevia (69 deaths; 2.3%; A4 P50 M1
P02.0) and twin-to-twin transfusion
(115 deaths; 3.9%; A4 P50 M1 P02.3).
Where fetal blood loss was the primary
cause of perinatal death, 595 deaths
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Box 2. South African Perinatal Problem Identification Program classification of maternal
conditions

No obstetric condition
Subcategory: healthy mother

Coincidental conditions

Subcategories: herbal medicine; other coincidental conditions; other accidents; motor vehicle
accident; assault; and rape

Medical and surgical disorders

Subcategories: endocrine disease; other medical and surgical disorders; autoimmune disease;
haematological disease; genitourinary disease; cardiac disease; respiratory disease; central
nervous system disease; psychiatric disease; gastrointestinal disease; neoplastic disease; and
skeletal disease

Non-pregnancy-related infections
Subcategories: urinary tract infection; other non-pregnancy-related infections; tuberculosis;

complications of antiretroviral therapy; wasting syndrome; other pneumonia; pneumocystis
pneumonia; malaria; gastroenteritis; other meningitis; cryptococcal meningitis; hepatitis; Kaposi

sarcoma; appendicitis; endocarditis; and toxoplasmosis

Pregnancy-related sepsis

Subcategories: chorioamnionitis with ruptured membranes; and chorioamnionitis with intact

membranes
Obstetrichaemorrhage

Subcategories: abruption with hypertension; abruption without hypertension; other acute
postoperative hypertension (not specified); placenta praevia; ruptured uterus with previous
caesarean section; and ruptured uterus without previous caesarean section

Hypertension

Subcategories: Proteinuric hypertension; pregnancy-induced hypertension without proteinuria;
eclampsia; chronic hypertension; haemolysis, elevated liver enzymes and low platelet count
(HELLP syndrome); liver rupture; and acute fatty liver

Acute collapse (cause unknown)
Anaesthetic complications

Subcategories: complications of general anaesthetic; complications of spinal anaesthetic;

complications of epidural anaesthetic

Extrauterine pregnancy
Embolism

Subcategories: amniotic fluid embolism; and pulmonary embolism

Note: Only lead categories and not subcategories can be linked to perinatal deaths.

were related to maternal medical and
surgical conditions (M4), including:
hypertension (406 deaths), medical and
surgical complications (114 deaths),
non-pregnancy-related infections (21
deaths), coincidental (14 deaths), sepsis
(4 deaths), anaesthetic (4 deaths) and
acute collapse (3 deaths), all coded as
A4 P50 M4; and rhesus isoimmuniza-
tion (29 deaths), coded as A4 P55.0
M4 P00.9. There were 10 antepartum
haemorrhages with ectopic pregnancies,
coded as A4 P50 M2 P01.4. Causes of
death relating to haemorrhage described
by code P52 are not categorized in the
South African database, so we could not
utilize this code during our conversion.

Intrapartum deaths

The main causes of the 3725 intrapartum
deaths (Table 2) were acute intrapartum
event (2576 deaths; 69.2%; 13), other
specified intrapartum disorder (479

808

deaths; 12.9%; I5) or intrapartum death
of unspecified cause (373 deaths; 10.0%;
17). The other 297 deaths were classified
as congenital malformations, deforma-
tions and chromosomal abnormalities
(190 deaths; 5.1%; I1), infection (43
deaths; 1.7%; 14) and disorders related
to fetal growth (64 deaths; 1.7%; 16). All
deaths due to acute intrapartum events
were classified as I3 P20.10 intrauterine
hypoxia, first noted during labour and
delivery. Of the intrapartum deaths of
unspecified cause, most were due to
hypertensive disorders (269 deaths;
72.1%) or maternal disease (46 deaths;
12.3%). Of all the intrapartum deaths;
11.0% (411 deaths) were not associated
with any maternal complication.

Neonatal deaths

The main causes of the 7466 neonatal
deaths were complications of intrapar-
tum events (2184 deaths; 29.3%; N4) or
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low birth weight and prematurity (2128
deaths; 28.5%; N9). All neonatal deaths
classified as complications of intrapartum
events were due to severe birth asphyxia
(N4 P21; Table 2). Of all neonatal deaths,
1521 (20.4%) were not associated with any
maternal complication. A large proportion
(3118 deaths; 41.8%) of neonatal deaths
were attributed to other complications of
labour and delivery (M3). Of those deaths
coded as M3, 1550 (49.7%) were due
to labour-related intrapartum asphyxia
(P03.9), 1456 (46.7%) were due to idio-
pathic preterm labour (P03.8 060.0), 31
(1.0%) occurred as a result of traumatic
breech delivery (P03.0), 25 (0.8%) were
due to a precipitous labour (P03.5), 25
(0.8%) resulted from shoulder dystocia
(P03.8 066.0), 19 (0.6%) were due to trau-
matic assisted delivery (P03.2,P03.3) and
12 (0.4%) were due to a ruptured uterus
(P03.8 O71.1).

Table 3 provides an example of how
ICD-PM codes were applied to neonatal
deaths classified by the South African
classification system as being due to pre-
term labour. According to the classifica-
tion system, most (83.5%, 1772/2121) of
the deaths due to preterm labour were
associated with a healthy maternal con-
dition. Under the ICD-PM classification,
however, 96.5% of these (1710/1772)
were associated with a non-healthy
maternal condition. For example, cases
of perinatal death due to idiopathic
preterm labour, premature rupture of
membranes, premature rupture of mem-
branes with chorioamnionitis, cervical
incompetence and premature rupture of
membranes with chorioamnionitis and
intact membranes were assigned the
codes M3 P03.8, M2 P01.1, M2 P01.1,
M2 P01.0 and M1 P02.7, respectively.
Only 3.5% (62/1772; iatrogenic preterm
delivery for no real reason) of neonatal
deaths due to preterm labour associated
with a healthy mother, according to the
South African classification, are coded
as M5 under the ICD-PM system.

Discussion

Here we show that ICD-PM coding im-
prove consideration of maternal compli-
cation when classifying perinatal deaths.
Previous research in South Africa re-
ported that maternal complications were
linked to around one half of all stillbirths
and one quarter of early neonatal deaths.
* According to the South African clas-
sification system, 45.7% (8644/18927)
of stillbirths and 27.4% (2158/7883)
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Table 2. Application of ICD-PM codes to perinatal deaths recorded in South African Perinatal Problem Identification Program, 1 October

2013-31December 2016

Perinatal condition Maternal condition® Total (%)
M1 M2 M3 M4 M5
No. of antepartum deaths
A1: Congenital malformations, deformations and 5 0 0 75 334 414 (2.7)
chromosomal abnormalities
A2: Infection 83 1 0 310 52 446 (2.9)
A3: Antepartum hypoxia 0 0 0 0 0 0(0.0)
Ad4: Other specified antepartum disorder 2342 10 0 595 0 2947 (18.9)
AS5: Disorders related to fetal growth 122 518 0 283 347 1270 (8.1)
A6: Fetal death of unspecified cause 246 45 0 4573 5678 10542 (67.5)
Total (% of antepartum deaths) 2798 (179)  574(3.7) 0(0.0) 5836 (37.4) 6411 (41.0%) 15619 (100.0)
No. of intrapartum deaths
11: Congenital malformations, deformations and 0 0 0 29 161 190 (5.1)
chromosomal abnormalities
12: Birth trauma 0 0 0 0 0 0(0.0)
13: Acute intrapartum event 919 8 932 518 199 2576 (69.2)
14: Infection M 0 0 32 0 43(1.2)
15: Other specified intrapartum disorder 350 52 0 77 0 479 (12.9)
16: Disorders related to fetal growth 15 1 0 20 28 64 (1.7)
I7: Intrapartum death of unspecified cause 4 9 0 337 23 373 (10.0)
Total (% of intrapartum deaths) 1299 (34.9) 70(1.9) 932 (25.0) 1013(27.2) 411 (11.0) 3725 (100.0)
No. of neonatal deaths
N1: Congenital malformations, deformations and 7 0 133 583 724(9.7)
chromosomal abnormalities
N2: Disorders related to fetal growth 14 0 0 45 77 136 (1.8)
N3: Birth trauma 0 0 0 0 0 0(0.0)
N4: Complications of intrapartum events 200 1 1660 323 0 2184 (29.3)
N5: Convulsions and disorders of cerebral status 0 0 0 0 0 0(0.0)
N6: Infection 50 2 0 164 54 270 (3.6)
N7: Respiratory and cardiovascular disorders 4 0 0 756 674 1434(19.2)
N8: Other neonatal conditions 334 2 0 79 0 415 (5.6)
N9: Low birth weight and prematurity 51 226 1458 331 62 2128(285)
N10: Miscellaneous 5 3 0 96 71 175 (2.3)
N11: Neonatal death of unspecified cause 0 0 0 0 0 0(0.0)
Total (% of neonatal deaths) 665(89)  235(3.1) 3118(41.8) 1927 (25.8) 1521(20.4) 7466 (100.0)

ICD-PM: International Classification of Diseases-perinatal mortality.
@ M1: complications of placenta, cord and membranes; M2: maternal complications of pregnancy; M3: other complications of labour and delivery; M4: maternal
medical and surgical conditions; M5: no maternal condition.

of early neonatal deaths were classified
as being linked to a maternal com-
plication; this is equivalent to 40.3%
(10802/26 810) of all deaths. In contrast,
our analysis of ICD-PM classifications
identified a much higher proportion of
maternal conditions for these outcomes.
Maternal complications were associated
with 59.0% (9208/15 619) of antepartum
deaths, 89.0% of (3314/3725) intrapar-
tum deaths and 79.6% (5945/7466) of
neonatal deaths; this is equivalent to
68.9% (18467/26810) of all deaths.

We managed to classify all neonatal
deaths with a primary cause of intrapar-
tum asphyxia with an associated maternal
condition using the ICD-PM codes, while
the South African classification system

only classified 17.4% (512/2942). Sev-
eral subcategories such as labour-related
intrapartum asphyxia, cord around the
neck and others as outlined in Box 1 are
classified according to the South African
classification system as perinatal compli-
cations with a healthy mother. Using the
ICD-PM system, however, these deaths
can be correctly categorized as the result of
amaternal condition. Antepartum haem-
orrhage, because of abruptio placentae or
placenta praevia is considered a perinatal
condition under the South African classi-
fication system, but classified as a maternal
condition by the ICD-PM system.

We also show that ICD-PM cod-
ing improve consideration of timing of
death. A recent systematic review found

Bull World Health Organ 2018;96:806-81 6| doi: http://dx.doi.org/10.2471/BLT.17.206631

that 59% of globally reported stillbirths
had no information regarding the timing
of death,"” making the appropriate tim-
ing of interventions difficult to identify.
Further, in some resource-poor settings
the timing of a perinatal death may be
the only piece of information captured.
This information should therefore be a
part of any classification system.'

The application of the ICD-PM
coding system to our data revealed a
significant burden of deaths occurring
during the antepartum period. Further,
more than a quarter of early neonatal
deaths were due to low birth weight.
This highlights the already established
importance of investment in antenatal
care to reduce perinatal mortality. The

811



Tina Lavin et al.

Implementation of ICD-PM codes, South Africa

Research

“BuIpOd \Id-aDI BuIsN (6:00d #IN) SISpIosIp [e2161NS pue [ed1paLl
1941010 /(6:00d #WN) 958351p d11se|doau ‘(6'00d 1) 95easp deiydAsd ‘(6:00d FIA) 35e3sIP [LI[RMS ‘(6'00d #IA) 95easip aunuiwioine ‘(1'00d #1A) 95easip Aleuunoluab ‘(€'00d IN) aseasip [eabojorewsey ‘(€00d #IAY) 35essip Aioleidsal (6:00d )
95351 WA1SAS SNOAJDU [e11UDD (6°00d HIA) 2583SIP [UNSIUI01ISED ‘(6'00d FIAI) 9SESSIP SULDOPUS ‘(€100d HIA) 2583SIP JRIPIED SIPN|DUI SISPIOSIP [ED1DINS pue [ed1pawl A10631ed UORIPUOD [PuRIeW WeiBOold UOIEDYIIUSP| WI|GOld [B1eUldd 3Y] 4
“uonedYIssepd panoidul 1oy paljdde g Ued Sapod [PUIRIRW MOY 21B1ISUOWSP 01 £'/0d Ul JSGWINU |[ews
9U1 01 NP PAUIGUIOD d1aM SANOID 35aY1 {(SYIeap O/ ‘siuejul wi1aid 13Y10) €°/0d PUB (SY1eap | 507 AYBIam YL MO| JaY10) |'/0d 24oM p 104 9|gedljdde sa1ioba1ed Ajuo sy ‘pasAjeue s1am uoiel1sab Syeam gz Z 1e 6 0001 < JO SIyBIaM yuIg 2dulS
“Allje1IoW [e1euliad-s35easIQ JO UONRDLISSe| D) [PUOneUIRIU| N d-CD

suoledl|dwod

(coo 0%0d ¥\ 6N (oo 0%0d ¥\ 6N (coo 0%0d ¥\ 6N (000 0%0d ¥\ 6N (1ot 0%0d N 6N (royt 0%0d ¥\ 6N JlayIsaeuy

(coo 000d I\ 6N (oo 000d ¥\ 6N (ro)e 000d I\ 6N (o) 000d I\ 6N (G0)LL  000d¥W 6N (¥'0) 0S 000d I\ 6N uoIsuaLadAH

abeyliowaey

(roe L'c0d LW 6N ©o0o L'¢0d LW 6N (10) L L'¢0d LW 6N (1o L 1'c0d LW 6N (co) s 1'c0d LW 6N (S0) oL L'¢0d LW 6N J11191590

sisdas

(€09 £C0d LN 6N (1o) L £20d LW 6N (8°0) 8L £20d LN 6N (1o e £20d LN 6N (¥o)6 £20d LN 6N ¥o)6 £20d LW 6N paiefa.-Aoueubaid

Aoueubaud

000 ¥'10d TN 6N 000 ¥'10d TN 6N 000 ¥'10d TN 6N (000 ¥'10d TN 6N (o)L ¥'10d TN 6N (1o) L ¥'10d TN 6N oulieInenxy

UO234U| paiejal

(o) v '00d ¥ 6N (o '00d 7 6N (o) ¢ '00d 7 6N (1o € '00d ¥W 6N (€0)9 '00d ¥ 6N 67019 00d 7W 6N -foueubaid-uoN

oSIapIosIp

(L'0) L 600d—000d ¥\ 6N (L'0) € 600d-000d YW 6N  (L'0) € 600d-000d YW 6N  (1'0)Z 600d-0'00d #W 6N (0'L) LT 6:00d-000d YW 6N (C'€) 29  600d-000d ¥IN 6N [ed16NS pue [edIpai

SUORIPUOD

000 G'00d ¥W 6N 000 G'00d ¥ 6N 000 G'00d ¥W 6N (1o L G'00d ¥W 6N (€09 G'00d ¥ 6N @) g€ G'00d N 6N [eIUSPIdUIOD

(S0) LL £20d LN 6N (£0)SL 0'10d TN 6N oL L'L0d CIN 6N (609 SW 6N (£°6) S0C  1'LOd T 6N (£°89)85¥L  8'€0d EW 6N Aupjesy
(%) "oN 9pod> Wd-0dI (%) "oN 9pod> Wd-@I (%) "oN 9pod> Wd-0dI (%) 'oN 3po> Wd-adl1 (%) "oN 9po1> Wd-DlI (%) "oN apod> Wd-0dI

sauelquidw el siuolu
Y}M SiIuOIuwROMOYd -WeoLoy YM ssuelquisw uosesl [eal ou 10y saueiquidw

Y}M Inoqe| wdlaid uajadwodui [ed1013) Jo aamydni aanjewdid £1an13p wiaa)aad d1uabosye) Jo a1mydni dinjewaid Inoqej uualaid diyedoip)

weih014 UONLIYIIUIP] WO [eIeUJ Aq PaLIsse)d Se UoIIPUO) [e)euriad

uoIpuo) [eusdiely

9107 19qadd(Q LE-EL0Z 199010 | ‘weibold UONLILIUIP] WI|(o1d [RIRULIDG URDLIY YIN0S Ul PaP10d3i ,SYIeap [eleuoau inoqe| wialaid snosuejuods Ajissep 03 sapod Wd-@d] o uonedxijddy ¢ ojqe|

Bull World Health Organ 2018;96:806-81 6| doi: http://dx.doi.org/10.2471/BLT.17.206631

812



Tina Lavin et al.

Research
Implementation of ICD-PM codes, South Africa

Table 4. Issues arising in implementing ICD-PM coding to South Africa’s Perinatal Problem Identification Program in the classification of
perinatal deaths

Issue

Examples from implementation

Outcome implemented/potential solution

Mutually exclusive
categories

Multiple contributing
factors to cause of
death

Two different ICD-PM
codes for same cause
of death

Conditions not
captured in the
Perinatal Problem
|dentification
Program but
included in ICD-PM

Perinatal Problem
|dentification
Program maternal
condition
classifications too
broad

High proportion

of antepartum
deaths classified as
unspecified causes
with no maternal
complication (A6 M5)

A preterm birth where cause of death is premature rupture of
membranes with chorioamnionitis could be classified as either M1
P02.7 fetus and newborn affected by chorioamnionitis, or M2 P01.1
fetus and newborn affected by preterm rupture of membranes

Abruptio placentae complicated by maternal hypertension can

be classified as abruptio placentae or abruptio placentae with
hypertension. ICD-PM can classify abruptio placentae as: fetal

blood loss, fetus and newborn affected by other forms of placental
separation and haemorrhage, abruptio placentae (A4 P50 M1 P02.1);
or fetus or newborn affected by maternal hypertensive disorders (A4
P50 M4 P00.0). Here the coder must decide as to which is the most
important maternal condition, that is, the abruptio placentae or
hypertension

Deaths due to antepartum haemorrhage where a maternal condition
was also present can be classified with both; the defining cause of
death (haemorrhage) is classified (ICD-PM) as a maternal condition
rather than a fetal condition. The fetal condition is classified as

P50 (fetal blood loss) and the maternal condition under abruptio
placentae (M1 P02.1), placenta praevia (M1 P02.0) or twin-to-twin
transfusion (M1 P02.3). Competing interests arise where there

are multiple maternal conditions, such as sepsis, anaesthetic
complications, hypertension, medical and surgical complications, or
non-pregnancy-related infections in addition to abrupio placentae or
placenta previa. The coder must decide whether to code under M4
or M1

Unexplained intrauterine death could have been coded as either

A3 or A6, which represent the same end cause of death (antenatal
asphyxia)

M3 P03.4 fetus and newborn affected by caesarean section delivery is
not captured by the South African system: caesarean section delivery
is not a classifiable cause of death, with some deaths captured under
the maternal condition complications of anaesthesia or medical and
surgical disorders

Birth trauma (12) is not captured by the South African system: most
deaths due to birth trauma are classified as traumatic assisted delivery
or other cause of death not described in classification

For maternal conditions in the South African system, only lead
categories can be linked to perinatal death (i.e. hypertension,
obstetric haemorrhage, medical and surgical disorders); no

specific details (e.g. proteinuric hypertension, eclampsia, chronic
hypertension, etc.) can be linked

For deaths related to other complications of labour and delivery

(M3, other complications of labour and delivery), a large proportion
of cases were classified as unspecified under the code P03.9 fetus
and newborn affected by complication of labour and delivery,
unspecified. In the South African system, these deaths were classified
as labour-related intrapartum asphyxia with no further detail as to the
exact labour-related maternal cause of these deaths

Initially it appeared that ICD-PM coding was not sufficiently sensitive
to identify the causes of these antepartum deaths accurately;
however, these deaths were at the highest descriptive level in the
South African system. No more information regarding the cause of
death was available

These deaths were classified under M1 P02.7
fetus and newborn affected by chorioamnionitis

These deaths were coded as A4 P50 M1 P02.1
(abruptio placentae)

Where no other maternal condition was present,
antepartum haemorrhage was coded under M1.
M4 was used for antepartum haemorrhage with
another maternal condition also present

These deaths were coded as A6, with no deaths
being classified under A3

More detailed information for these categories
would enhance the alignment of the existing
data collection system to ICD-PM

More detailed information for these categories
would enhance the alignment of the existing
data collection system to ICD-PM

Improved linkage between perinatal cause of
death and certain maternal conditions would

allow more specific maternal ICD-PM codes to
be applied

It may be possible to reduce the number of
deaths falling under this unspecified category
if South African mortality audits were able to
capture more detailed information around
maternal causes for complications of labour and
delivery, such as those conditions falling under:
M3 P03.1 fetus and newborn affected by other
malpresentation, malposition, disproportion
during labour and delivery; or P03.6 fetus

and newborn affected by abnormal uterine
contractions and conditions classifiable under
060-075

These deaths were due to unexplained

or unknown causes. There could be no
improvement in the ICD-PM classification
system that would reduce the number of deaths
classified as A6 M5

ICD-PM: International Classification of Diseases-perinatal mortality.
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2016 WHO antenatal care recommen-
dations'” include an increased number
of antenatal care contacts in the third
trimester. In response to these recom-
mendations and the increased number
of third-trimester stillbirths observed
when antenatal care visits had not been
made during this period, the number of
recommended antenatal care visits was
changed in South Africa in April 2017."

A commonly cited burden of peri-
natal mortality is prematurity and
prematurity-related causes.'” However,
simply identifying that prematurity
is an important contributor to deaths
gives no information regarding the
optimal timing for interventions. From
the ICD-PM classification, we see that
36.7% (1270; coded under A5, disorders
related to fetal growth) of deaths due to
prematurity (3426; the total of deaths
classified as A5, I6 or N9) occurred
during the antepartum period, and that
72.7% (923/1270) of these deaths were
also related to a maternal complication.
This information is invaluable to public
health workers and policy-makers in
targeting interventions; a heightened
awareness of the causes of such deaths
allows a focus on preterm-related issues,
showing that both obstetric and neona-
tal interventions are required.

For implementing ICD-PM coding,
systematic training of data administra-
tors in the classification of deaths using
ICD-PM will be required to ensure
familiarity with the new system, as well
as consistency across settings. Data
administrators will also need to have

access to clinicians to discuss cases that
do not clearly fit a specific ICD-PM clas-
sification. In our experience, however,
the ICD-PM system is both clinically
relevant and easy to use; for example,
the coder for this study does not have
a clinical background. There was a high
level of agreement between the coder
and the verifying obstetrician, with dif-
ferences encountered in only two cases:
(i) premature rupture of membranes
with chorioamnionitis (M1 P01.1 ac-
cording to coder, M1 P02.7 according
to obstetrician) and (ii) unexplained
uterine death (A3 according to coder,
A6 according to obstetrician). This dem-
onstrates the feasibility in implementing
the ICD-PM codes to existing data sets
by administrators or allied health pro-
viders, in consultation with clinicians.
Data administrators can be trained in
the application of ICD-PM coding under
the mentorship of clinicians, an advan-
tage in low-resource settings.

We noted some specific issues with
ICD-PM, including mutually exclusive
categories, deaths which could be classi-
fied under two different ICD-PM codes,
multiple contributing factors for cause of
death, and causes of death not captured
by the South African classification system
but considered by ICD-PM codes (or vice
versa). Examples of these issues and po-
tential solutions are discussed in Table 4.

As maternal and perinatal outcomes
are closely related, both mother and
infant benefit from intervention;> this
is particularly relevant in the manage-
ment of hypertension and care during

Tina Lavin et al.

the intrapartum period.>***' However,
possible challenges exist with the ap-
plication of the ICD-PM system to data
sets which consider perinatal death and
maternal condition separately, introduc-
ing issues in the integration of the two
systems. The adaption of integrated peri-
natal and maternal data collection sys-
tems may be difficult in poorly resourced
settings. For countries that do not have
well established death classification
systems, future developments could
consider autopsy review categories
aligned with ICD-PM codes for better
consistency between death review and
coding stages. For example, the South
African classification system could be
strengthened to align more closely to
ICD-PM as described in Table 4.

In conclusion, by allowing for an
increased recognition of the role of ma-
ternal condition and the timing of death
in perinatal mortality, our conversion of
an existing national perinatal mortality
data set to ICD-PM codes enhanced our
understanding of the data. This work
is part of a larger work investigating
perinatal deaths in South Africa and
the required interventions.'®** Our new
classification of perinatal deaths could
inform the allocation of resources and
the timing of interventions. Adopting the
ICD-PM coding system internationally
would lead to a consistent global peri-
natal death classification system, which
would create comparable data that could
inform policy-makers globally. l

Competing interests: None declared.
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Résumé

Application de la classification internationale des maladies aux données de mortalité périnatale, Afrique du Sud

Objectif Examiner s'il est faisable d'appliquer les codes de la
Classification internationale des maladies pour la période périnatale
(ICD-PM) a un ensemble de données existantes de classification des
décés périnatals.

Méthodes ['une des auteurs de cette publication, une chercheuse
ayant une expérience non clinique en santé publique, a appliqué le
systeme de codage ICD-PM au systeme d'audit national de la mortalité
périnatale d'Afrique du Sud, le Perinatal Problem Identification Program.
La base de données utilisée pour cette étude incluait I'intégralité des
déces périnatals (n =26810) survenus entre le 1¢ octobre 2013 et le
31 décembre 2016 et définis soit comme des mortinaissances (poids
de naissance > 1000 g et 28 semaines de gestation révolues), soit
comme des déces néonatals précoces (entre 'age de 0 a 7 jours). Une
clinicienne-obstétricienne a vérifié ce codage.

Résultats Le systeme de classification d'Afrique du Sud ne consigne pas
le moment d'intervention du décés, néanmoins, avec le systéeme ICD-

PM, les déces ont pu étre classés en tant que déces foetaux (n = 15619,
58,2%), déces per-partum (n =3 725; 14,0%) ou décés néonatals
(n=7466;27,8%).Parailleurs, dans le systeme de classification d/Afrique
du Sud, seuls 40,3% (10 802/26 810) des déces périnatals avaient été
reliés a une affection maternelle; une proportion qui est passée a 68,9%
(18 467/26 810) avec le systeme ICD-PM.

Conclusion Le principal avantage obtenu avec |'utilisation du systeme
ICD-PM, par ailleurs facile d'emploi et cliniquement pertinent, a
été de permettre une meilleure compréhension des données, a la
fois concernant le moment du décés et concernant les affections
maternelles. Nous avons également démontré qu'il était faisable de
convertirun systéme de classification de la mortalité périnatale existant
vers un systeme qui permet d'obtenir des données comparables
internationalement et susceptibles d'éclairer les décisions politiques a
I'échelle mondiale.

Pesiome

MpumeHeHue mexxayHapoaHOW Knaccnpukauum 6onesHeli K JaHHbIM 0 NepuHaTaibHON cMepTHOCTY, l0XKHas

AdpukKa

Lenb V3yunTb BO3MOXHOCTE NPpUMEHEHNA KoapoBaHna MKb-
MC (MexayHapoaHasa KnaccudvikaLma bonesHelt — nepuHaTanbHas
CMePTHOCTb) K CyLLeCTBYoLLeMY HaboPpy AaHHbIX B KNacCudUKaumm
nepuHaTanbHOM CMEepPTHOCTH.

Metopabl OaviH aBTOp, MPOBOAVIBLLMIM JOKAMHMYECKIE NCCEA0BAHNA
B 06nactn obLeCTBEHHOTO 34PaBOOXPAHEHNA, NPUMEHIN
cnctemy kogmposanua MKB-T1C k HaumoHanbHom cucteme ayauta
nepvHaTtanbHoOn cmepTHOCTK B IOXHOM Adpuke, Mporpamme
BbIABNEHNA 330051€BaHWI, BO3HWKAIOLLVIX B NepyHaTaibHOM Nepyrofe.
Bbasza OaHHbIX ANA 3TOro MccnefoBaHMA BKIOYana BCe Clyyau
CMepTV B MepurHaTanbHOM nepuoge (n = 26 810), onpenenaemble
Kak MepTBopoKaeHue (Bec npu poxaeHuy > 1000 r 1 pofsl nocrne
28 Heflenb 6epemMeHHOCTH) UM CMePTb B PaHHeM HEOHAaTallbHOM
nepvofe (Bo3pact 0-7 fHel), KoTopble ObiIN 3aPErMCcTPYPOBaHbI
c 1 okta6ps 2013 rona no 31 gekabpa 2016 ropa. MNpoBepka
KOZAMPOBAHWA OCYLLECTBAANACH KNMHMYECKUM aKyLLEPOM.
Pesynbtathbl lOXHOadpuKaHCcKaa cncTema Knaccudukaumm
He yuWTbiBaeT BPEMA HACTYMeHWa CMEPTH, OLHAKO B PaMKax
cnctembl MKB-MC cmepTb MOXET ObiTb KNnaccudUUmMpoBaHa Kak
aHTeHaTanbHadA (n =15 619, 58,2%), MHTpaHaTanbHasA (n = 3725,

14,0%) vnu HeoHaTanbHaA (n = 7466, 27,8%). Kpome TOTO,
IOKHOADPUKAHCKas c1MCTeMa KNacCUUKaLIMYM CBA3bIBaa COCTOAHME
380p0BbA MaTepy nnwb ¢ 40,3% (10 802/26 810) OT BCeX Ciyyaes
nepuHaTtanbHon cmepTu. [Mpr ncnonb3oBaHuy cuctembl MKB-C 31a
Aons ysenuumnack [0 68,9% (18 467/26 810).

BbiBog, OCHOBHbIM MPEVMYLLECTBOM MPUMEHEHNA KIVHUYECKN
3HauYMMom v ynobHon B ncnonbzosaHum cuctembl MKB-MC
AsnAeTca bonee rybokoe MOHVMaHMe Tak1X acrMeKTOB, Kak Bpema
HaCTynneHna cMepTn 1 COCTOAHME 300POBbA MaTepw. ViccneaosaHvie
TaKKe NPOAEMOHCTPMPOBANO, YTO Ha OCHOBE CyLLeCTBYoLLeN
CUCTEMBI KNacCUPMKaUMM nepuHaTanbHOM CMEPTHOCTY MOXHO
CO3AaTb YCOBEPLWEHCTBOBAHHYIO CUCTeMy, obecrneunBaloLlyio
COMOCTaBUMOCTb Ha robanbHOM YPOBHE 1 MHGOPMUPYIOLLYIO
BbICOKOMOCTABMEHHbBIX JOMKHOCTHBIX 1ML MO BCEMY MUPY.
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Resumen

Aplicacion de la dasificacion internacional de enfermedades a los datos de mortalidad perinatal, Sudafrica

Objetivo Examinar la viabilidad de aplicar la codificacién de la
Clasificacién Internacional de Enfermedades-Mortalidad Perinatal (CIE-
MP) a un conjunto de datos existente en la clasificacién de muertes
perinatales.

Métodos Un autor, un investigador con formacién no clinica en salud
publica, aplico el sistema de codificacion CIE-MP al sistema nacional
de auditoria de mortalidad perinatal de Sudafrica, el Programa de
Identificacién de Problemas Perinatales. La base de datos para este
estudio incluyé todas las muertes perinatales (n = 26 810), definidas
como mortinatos (con un peso al nacer > 1000 g y después de 28
semanas de gestacion) o muertes neonatales tempranas (de 0 a 7 dfas
de edad), que tuvieron lugar entre el 1 de octubre de 2013 y el 31 de
diciembre de 2016. Un obstetra clinico verificé el codigo.

Resultados El sistema de clasificacion sudafricano no incluye el
momento de la muerte; sin embargo, con el sistema CIE-MP, las muertes
se pueden clasificar como anteparto (n =15 619; 58,2 %), intraparto (n
= 3725; 14,0 %) o neonatales (n = 7466; 27,8 %). Ademas, el sistema
de clasificacion sudafricano vinculd una afeccién materna con solo el
40,3 9% (10 802/26 810) de todas las muertes perinatales; esta proporcion
aumentd al 68,9 % (18 467/26 810) en el marco del sistema CIE-MP.
Conclusion El principal beneficio de utilizar el clinicamente relevante
y facil de usar sistema CIE-MP fue la mejor comprensién de los datos,
tanto en lo relativo al momento de la muerte como a las condiciones
maternas. También se ha demostrado que es factible convertir un
sistema existente de clasificacion de mortalidad perinatal en uno que
sea globalmente comparable y que pueda informar a los responsables
de la formulacion de politicas a nivel internacional.
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