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ABSTRACT

Objective: To describe perinatal mortality in the
Department of Antioquia based on the WHO In-
ternational Classification of Diseases (ICD-PM) and
determine the feasibility of applying this classifica-
tion system to government records of vital statistics.
Materials and methods: Descriptive study of
the causes of perinatal death according to the
time of death in relation to the time of delivery
and associated maternal conditions. The primary
source was the official vital records database for
the period between 2013 and 2016. The variables
measured were maternal age, gestational age and
weight at the time of birth, area of residence, type

of delivery, and causes of death, including direct
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and associated causes, and other pathological con-
ditions. A descriptive analysis is performed, causes
are presented in terms of absolute numbers and
percentages and distributed according to the time
of death in relation to childbirth and birthweight.
Results: Of 3901 perinatal deaths occurring in
fetuses 22 weeks or more of gestational age or a
minimum weight of 500 g, and up to 28 days of
life, 1404 (36.0%) occurred before delivery, 378
(9.7%) during the intrapartum period, 1760 (45.1%)
during the neonatal period, and 359 (9.2%) cases
had no information regarding the time of death in
relation to the time of delivery. The main causes
of death of neonates weighing 1000 g or more
were congenital malformations, deformities and
chromosomal abnormalities (30.2%), antepartum
and intrapartum hypoxia (29.3%), and infection
(12.3%). In 69.5% of cases, no associated maternal

causes were identified and in those in which they
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were identified, the most frequent was complica-
tions of placenta, cord and membranes (16.8%).
Conclusion: The ICD-PM is a system applicable
globally to records of vital statistics, which enabled
characterization of perinatal mortality in the De-
partment.

Key words: Perinatal mortality, fetal mortality;
infant mortality; vital statistics; International Clas-

sification of Diseases.

RESUMEN
Objetivo: describir la mortalidad perinatal del

departamento de Antioquia segin la Clasificacion
Internacional de Enfermedades CIE-MP de la Or-
ganizacién Mundial de la Salud (OMS) y evaluar la
factibilidad de aplicar el sistema de clasificacién a
partir los registros vitales oficiales.

Materiales y métodos: estudio descriptivo de las
causas de muerte perinatal segiin el momento del
fallecimiento con respecto al parto y las condiciones
maternas asociadas. La fuente primaria fue la base
de datos oficial de estadisticas vitales entre los afios
2013 y 2016. Se midieron: la edad materna, la edad
gestacional, el peso al momento del parto, el drea
de residencia, el tipo de parto, las causas de muer-
te (directas, asociadas) y otros estados patoldgicos.
Se hace andlisis descriptivo, se presenta el nimero
absoluto y el porcentaje de las causas distribuidas
segin el momento de ocurrencia de la muerte con
respecto al parto y el peso al nacer.

Resultados: de 3901 muertes perinatales ocurridas
en fetos con 22 semanas o mas, o minimo 500 g
de peso y hasta los 28 dias de vida, 1404 (36,0 %)
se presentaron antes del parto, 378 (9,7%) en el
intraparto, 1760 (45,1 %) en el periodo neonatal y
359 (9,2 %) casos no contaban con informacién del
momento del fallecimiento con relacién al parto.
Las principales causas de muerte de los recién na-
cidos de 1000 o més g fueron las malformaciones
congénitas, las deformidades y las anormalidades
cromosémicas (30,2 %); la hipoxia anteparto e
intraparto (29,3 %) y la infeccién (12,3 %). En el

69,5% no se identificaron causas maternas aso-

ciadas, y en las identificadas, la més frecuente fue
la complicacién de placenta, cordén y membranas
(16,8 %).

Conclusion: el CIE-MP es un sistema de clasifica-
cién aplicable globalmente a partir de los registros
vitales, que permitié caracterizar la mortalidad
perinatal del departamento.

Palabras clave: mortalidad perinatal; mortalidad
fetal; mortalidad infantil; estadisticas vitales; Cla-

sificacién Internacional de Enfermedades.

INTRODUCTION

After remaining invisible for a long time, perinatal
mortality in general, and its components of still-
births and neonatal mortality, have begun to find a
relevant place in the public agenda worldwide over
the past few years (1, 2). Currently, neonatal mor-
tality rates are an important health measurement
of the world’s population because a large propor-
tion of deaths (45% in 2015) of children under five
years of age occur in the first months of life, and
because stillbirth rates have received more attention
given the recognition that a significant proportion
of deaths occurring after 28 weeks of gestation (3)
in a large number of viable fetuses are preventable.
One of the Sustainable Development Goals (SDGs)
is to put an end to preventable neonatal deaths and
reduce neonatal mortality by at least 12 deaths in
1000 live births by the year 2030 (4). At the same
time, the strategy “Every newborn: an action plan
to end preventable deaths,” supported by the World
Health Organization (WHO), set the goal of 10
or less stillbirths for every 1000 live births in all
countries by the year 2035 (5).

The first step to conduct a program on perinatal
mortality is the collection and accurate and con-
sistent classification of the causes and conditions
associated with those deaths (6). Despite the prog-
ress made, deficiencies have been described in the
way perinatal mortality, in particular stillbirths, are
captured and categorized under the existing clas-
sifications (7). Based on the Tenth Revision of the
International Classification of Diseases (ICD 10),
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the WHO developed a system adapted to perina-
tal death (International Statistical Classification of
Diseases and Related Health Problems — Perinatal
Mortality ICD-PM) in an attempt at improving this
landscape and overcoming existing challenges (8).
This new system is expected to help with compari-
sons within and between various settings and with
the identification of trends, gaps and modifiable
factors in order to contribute to the prevention of
future deaths (9). However, it has been documented
that tradition is a key factor when it comes to the
use of these types of classifications: a systematic
review of 81 perinatal mortality classifications as-
sessed showed that the majority are used almost
exclusively by the developer group and only one-
third have been used in more than one country or
with more than 1000 cases (7).

The authors of a review of the various classifica-
tion systems identified the WHO ICD-PM as the
first universal classification system and highlighted
the fact that, if its use becomes generalized, it has
the potential of addressing the burden of perinatal
mortality in the world. On the other hand, the au-
thors contend that additional research is required
in order to assess the system’s performance and the
different implementation approaches (6). Based on
that need, the objective of this study was to assess
the feasibility of applying the ICD-PM system using
official vital statistics, and to describe the causes of

perinatal mortality in the department of Antioquia.

MATERIALS AND METHODS

Design and population. Descriptive, cross-sectional
study of all perinatal deaths that occurred in Antio-
quia, a department in northeastern Colombia, be-
tween 2013 and 2016. During the study period, the
average number of live births per year was 75,533,
perinatal mortality was 13.04 for every 1000 live
birthsin 2013 and 13.11 in 2016; 99.3% of the births
occurred in healthcare institutions with 90.8% at-
tendance to four or more prenatal visits (10). Inclu-
sion and exclusion criteria: death records of fetuses

or neonates weighing 500 g or more and up to 28

days of life were included and, in the absence of fetal
weight, deaths occurring after 22 completed weeks
(154 days) of gestation (11). According to the ICD-
10 instruction manual, when weight, gestational
age and size are coded simultaneously in a death
certificate, with no data, these cases are universally
included in perinatal mortality statistics in order to
avoid underregistration of the event (11); however,
in this study, cases meeting clear criteria of early
terminations were excluded because they had been
given codes pertaining to miscarriages or related
diagnoses (ICD-10 codes PO18, P964, P95X, POO,
P04, Q899), or because of the presence of words
such as miscarriage, embryonic, anembryonic, ec-
topic, mole in cause descriptions.

Procedure. A database of the Antioquia Health
Secretariat containing official vital statistics was
obtained. The ICD-10 classification for perinatal
deaths of the WHO ICD-PM (7) was used. The
ICD-PM has three main characteristics: it identifies
the time of perinatal death (antepartum, intrapar-
tum, neonatal); it groups the causes of death logi-
cally, linked to the existing ICD codes; and it links
maternal condition to perinatal death. The profes-
sionals who completed the death certificates identi-
fied the time of death in relation to childbirth under
the same categories of the classification. According
to days of life documented in the records, neona-
tal deaths were divided into early neonatal deaths
occurring within the first 7 days of life (0-6 days)
and late neonatal deaths, occurring after 7 days up
until 28 days of life (8-28 days) (11). Some cases that
were recorded as antepartum deaths but assigned
ICD-10 codes indicating occurrence during labor
(e.g, PO38 “fetus and newborn affected by other
specified complications of labor and delivery”) were
reassigned as intrapartum deaths.

Death certificates in Colombia include a di-
rect cause of death, up to three antecedent causes
and one associated pathologic condition, but these
fields are not always filled logically by healthcare
personnel. For this study, all the codes entered in

each certificate were linked to an Excel worksheet
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and used as the starting point to select those that
would be used in the analysis, in accordance with
rules defined before starting the research (already
described or described below). When the diagno-
sis was not consistent with the coding rules of the
Colombian National Statistics Department (DANE)
or with the ICD-PM guidelines (7), leading to the
detection of an illogical sequence in the chain of
events, or when a non-plausible cause of death from
the biological standpoint was detected, one of the
diagnoses included in the ICD-PM which was con-
sistent with the rest of the case information was
selected among the associated diagnoses record-
ed in the certificate. A list of guidelines was also
created in advance for the definition of the cause
of death in those cases for which there were two
equally possible causes; for example, for a case of
antepartum death with intrauterine growth restric-
tion and infection, infection was defined as having
precedence. Premature neonates that also had an
intrauterine growth restriction code were assigned
to group N2. Neonates of less than 37 weeks of ges-
tation where the only recorded cause of death was
respiratory failure, or with no other documented
potential cause of death, were assigned to group
N9. This is acceptable for extreme prematurity,
but possibly not so for premature neonates close
to pulmonary maturation who may have had an-
other condition which was not documented by the
professionals who completed the death certificate.
Although reassignment of cause or sequence may
introduce information bias, it cannot be corrected
with the primary source used for the research and it
is a necessary procedure frequently used in reports
based on these types of sources (12, 13).

The assignment of ICD-PM maternal and peri-
natal codes was done using predetermined Excel
formulas. A list of maternal and perinatal mortal-
ity diagnosis codes consistent with ICD-10 and in-
cluded in the ICD-PM was created. They were then
linked by means of the “Search.V” function to the
corresponding perinatal death groups according to

the time of occurrence: antenatal deaths Al to A6,

intrapartum I1 to 17 and neonatal NI to N11, and
to the associated maternal cause M1 to M5 (7), as
designated in Tables 1 and 3. The causes of death
selected from each record were then linked to the
list in order to place each case in one of the clas-
sification groups.

Measured variables: The selected variables
were age in years, gestational age in weeks at the
time of delivery plus birthweight in grams, area
of residence, type of delivery, gender of the neo-
nate, causes of death (direct, associated), and other
pathologic conditions.

Statistical analysis. For population description,
quantitative variables are presented as medians and
25th and 75th percentiles, and qualitative variables
are described as absolute numbers and percent-
ages, calculated on the basis of the total number
of cases. The causes of death are presented as ab-
solute numbers and percentages, discriminated
according to the time of death, and tabulated in
accordance with the match between the cause of
perinatal death and the associated maternal cause,
as recommended by the designers of the proposal.
In order to allow comparisons with universally used
figures, the causes of death are broken down be-
tween fetuses of less than 1000 g and, among those
weighing 1000 g or more, up to 7 days of life (as
recommended for international comparisons), and
between 8 and 28 days of life. Data screening was
performed on Microsoft Excel and the Statistical
Package for the Social Sciences (SPSS) version 25.0
was used for data analysis.

Ethical considerations. This research was consid-
ered to be free of risk as it was based on the anony-
mous records collected as part of the government
process of vital staistics. Consequently, it did not
requiere informed consent (14). The use of the in-
formation was authorized by the Antioquia Health

and Social Protection Secretariat.

RESULTS
At the time of the study period, the government da-

tabase contained 5694 records of perinatal deaths.
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After the screening process described above, 3901
records were found to meet the inclusion criteria
and 1793 contained sufficient elements to de-
termine that they corresponded to miscarriages,
ectopic pregnancies or trophoblastic disease. Of
these 3901 perinatal deaths, 1404 (36.0%) occurred
before delivery, 378 (9.7%) during the intrapartum
period, 1760 (45.19%) during the neonatal period
and 359 (9.29%) cases lacked information about the
time of death in relation to delivery and could not
be assigned the ICD-PM classification.

There were 2157 cases with documented weight
of 1000 g or more and available information on the
time of death. They were mainly cases coming from
the urban area with mean birthweight of 2200 g,
and median gestational age of 35 weeks (Table 1).
Four causes of perinatal mortality accounted for
71.7% of all deaths: 1) congenital malformations,
deformations and chromosomal abnormalities (652
deaths in A1, I1 and N1, 30.29%); 2 and 3) antepar-
tum and intrapartum hypoxia (in total, 631 cases
in A3, I3 and N4, 29.3%); 4) infection (265 cases
in A2, 14 and N6, 12.3%). Intrauterine hypoxia
was most predominant during the antenatal period
(59.1%), while hypoxia due to acute intrapartum
events was more significant during delivery (57.9%),
and congenital malformations, deformations and
chromosomal abnormalities predominated during
the early and late neonatal period (37.0 and 23.8%,
respectively). No associated maternal causes were
identified in 69.5% of cases: 41.6, 54.5, 87.4 and
92.6% of antenatal, intrapartum, early and late neo-
natal deaths, respectively. In those cases in which
maternal conditions were associated with perina-
tal death, the most frequent were placenta, cord
and membrane-related complications occurring in
16.8% (Table 2).

For the 1204 fetuses and neonates with docu-
mented weight under 1000 g, 42.3% of deaths oc-
curred before birth, 15.8% during delivery, 31.1%
during the early neonatal period, and 10.9% in the

late neonatal period. The main causes of death in

these fetuses and neonates were intrauterine and in-
trapartum hypoxia (17.9% and 8.9%, respectively),
and in 59.5% there was no related maternal condi-
tion. Stratification according to the time of death
showed that the main cause of death in the ante-
partum period was intrauterine hypoxia (42.2%);
during the intrapartum period, the main cause was
acute intrapartum event (55.3%); for deaths occur-
ring during the early neonatal period, the main
causes were respiratory and cardiovascular disor-
ders (34%); and for the late neonatal period, other
neonatal conditions (28%). In 59.5%, no maternal
comorbidity was identified (Table 3).

Time of death was available for a total of 180
cases (4.6%) that could be assigned to a ICD-PM
category. However, although a gestational age of 22
weeks or more was documented, weight at the time
of death was unknown. Consequently, those cases
were not reported in the Tables, given the decision
to present the information broken down in accor-

dance with that Weight.

DISCUSSION

Congenital malformations, antepartum and intra-
partum hypoxia, and infections, accounted for the
highest proportion of perinatal deaths according
to the time of occurrence. No associated maternal
conditions were found in two-thirds of the cases,
and the largest number of deaths occurred during
the neonatal period.

This research confirmed the feasibility of imple-
menting the ICD-PM classification system in a
different region, and under different conditions,
than those where the system was developed. A large
number of deaths were classified using govern-
ment vital statistic records as the primary source.
It was possible to obtain information that enables
simultaneous visualization of fetal/neonatal and
maternal-related conditions using simple analyses
and generating computerized routines in a widely
used software. According to the designers of the

proposed classification, comprehensive assessment
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Table 1.
Sociodemographic and clinical characteristics of perinatal deaths of 1000 g or more,
and up to 28 days of life. Antioquia, Colombia, 2013-2016

Town 1464 67.9

Scattered rural 544 25.2

Type of delivery

Cesarean section 739 34.3
Unknown 23 1.1
Male 1222 56.7
Undetermined 29 1,3
Maternal age in years 24 11-49
Birthweight (grams) 2200 1000-5000

of the maternal-perinatal care continuum is made
possible by this simultaneity (7). Under these condi-
tions, the methodology is considered generalizable
and useful for epidemiological surveillance systems
at the different levels of public health systems.
Given the potential benefits of a classification
system for perinatal deaths designed to offer “an
approach that is applicable on a global basis for cap-
turing, reporting and understanding the causes of
perinatal deaths in all settings” (15), the paucity
of publications on its implementation is notorious,
even after three years of its launch (8). In a review
conducted in the Medline via PubMed, Embase and
Web of Science databases using the terms “ICD
Perinatal Mortality”; “ICD-PM,” “International

Classification of Disease and Perinatal,” and “Mor-
tality and Perinatal,” only five articles with primary
research on its application were retrieved. Two of
them are part of the initial construction and valida-
tion of the system (16, 17), a third was carried out
by members of the team entrusted with the initial
validation to assess the compatibility of the new
system with a previous one (18), two were carried
out by independent groups with the aim of charac-
terizing in-hospital mortality, one with 75 deaths
in Zambia (19) and the other with 291 deaths in
Sri Lanka (20).

In our study, the most frequent cause of ante-
partum mortality was hypoxia (59.1%), similar to

the proportion found in South Africa and Sri Lanka
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Table 2.
ICD-PM tabulation of perinatal cause of death and maternal morbidity broken down according

to the time of death for fetuses or neonates weighing 1000 g or more and up to 28 days of life.
Antioquia, Colombia, 2013-2016

Maternal condition MI1. M2. M3. M4.
Complica- Maternal Other Maternal
tions of complica- complications medical maternal
placenta, tions of of labor and and condition
cord and pregnancy delivery surgical
membranes conditions

Antepartum deaths

Al. Congenital
malformations,
deformations and X ) 1 2 113 131 (17.1)

chromosomal abnormalities

A3. Acute antepartum 453 (59.1)
event (hypoxia)

A5. Disorders related to
length of gestation and 23 7 3 16 34 83 (10.8)
fetal growth

Total (%) 276 (36,0) 45 (5,9) 21(2,7)  105(13,7) 319 (41,6) 766

Intrapartum deaths

I1. Congenital
malformations,
deformations and
chromosomal abnormalities

I3. Acute intrapartum event 103 (57.9)

0 2 2 0 48 52 (29.2)

I5. Other specified 2 (1.1)
intrapartum disorder

I7. Intrapartum death 2 (11)
of unspecified cause
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Maternal condition MI1. M2. M3. M4, . Total
Complica- Maternal Other Maternal (%)
tions of complications | complications medical maternal

placenta, of pregnancy | of labor and and condition
cord and delivery surgical
membranes conditions

Early neonatal deaths

N2. Dlsorders related to fetal

(0 4

N4. Complications of

intrapartum events (7 9)
132
N6. Infection (7.1

N8. Other neonatal conditions (7 3)

N10. Other miscellaneous

causes (0 1)
Total (%) 44 (5.7) 19 (2.5) 15 (1.9) 19 (2.5) 673 (87.4) 770

Late neonatal deaths

N1. Congenital malformations, 183
deformations and chromosomal 0 1 0 1 181

. (23.8)
abnormalities

N3. Birth trauma (0 1

N5. Seizures and disorders of
cerebral status (1. 2)
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Maternal condition MI1. M2.
Complica-

tions of

placenta,

cord and
membranes

N6. Infection

Maternal
complications | complications
of pregnancy

M3. M4. Total
Other Maternal (%)
medical maternal
of labor and and condition
delivery surgical
conditions
101
(13.1)

N8. Other neonatal
conditions

(6 4)

N10. Other miscellaneous
causes

2(0.3)

(52.6 and 41.9%, respectively), but very different
from the United Kingdom with no reported deaths
due to that cause (16). The results of the Zambia
study show a lower frequency of hypoxia (14.3%),

but the sample size was 75 perinatal deaths. It may
well be that many of the deaths attributed to un-
specitied cause in the United Kingdom (60.4%) and
Zambia (71.4%) are assigned to antepartum hypoxia
in our country, although confirmation tests are not
available in most cases.

Acute intrapartum events obviously explain
the majority of deaths occurring during labor and
delivery in our study (57.9%), similar to the situa-
tion reported in South Africa (93.0%), the United
Kingdom (64.8%) and Zambia (84%). With only 7
intrapartum deaths in Sri Lanka, the majority re-
ported at this time were caused by malformations
(71.49%). The figures of congenital malformations,
deformations and chromosomal abnormalities as
the most frequent cause of neonatal death in our
study (37.0%) are higher than those reported in
South Africa (4.8%), the United Kingdom (22.4%)

and Zambia (2.3%), and slightly lower than in Sri
Lanka (44.2%). Explaining these differences is not
possible on the basis of the available information.
The absence of an identifiable maternal condi-
tion for the majority of the cases in our study is con-
sistent with the findings for antepartum deaths in
South Africa (41.9%), the United Kingdom (54.2%)
and Zambia (42.9%); intrapartum deaths in South
Africa (32.4%) and the United Kingdom (38.7%);
and neonatal deaths in the United Kingdom
(46.5%). The most important difference is found
in neonatal mortality in South Africa and Zambia,
where there was a higher association with complica-
tions of labor and delivery (39.5 and 53.5%, respec-
tively). The Sri Lanka study does not discriminate
deaths according to associated maternal causes.
The main limitation of this study was the quality
of the primary data source. The low reliability of
the information found in death certificates is well
known in the literature, even more so in the case of
stillbirths, developed countries not being an excep-

tion (21, 22). Despite this recognition, this is the
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Table 3.
ICD-PM tabulation of perinatal cause of death and maternal conditions broken down according
to the time of death for fetuses/neonates under 1000 g of weight and up to 28 days of life.
Antioquia, Colombia, 2013-2016

Maternal condition MI1. M2. M3. M4, . Total
Complications Maternal Other Maternal (%)
of placenta, |complications| complications | medical and | maternal
cord and of pregnancy | of labor and surgical condition
membranes delivery conditions

Antepartum deaths

Al. Congenital

malformations, 114
deformations and 2 4 ! ! 106 (22.4)

chromosomal abnormalities

A3. Acute antepartum 215
event (hypoxia) (42.2)

AS5. Disorders related to 146
length of gestation and 26 28 16 21 55 (28.7)
fetal growth ’

Intrapartum deaths

I1. Congenital malformations. 19
deformations and 0 1 1 0 17

.. (10.0)
chromosomal abnormalities

I3. Acute intrapartum 105
event (55.3)

I5. Other specified
intrapartum disorder (1 1)

I7. Intrapartum death of
unspecified cause (2 1)




Continuation Table 3

Revista Colombiana de Obstetricia y Ginecologia Vol. 70 No. 4 ® 2019

Maternal condition Ml1. M2. Ma3. M4, M5.
Complications Maternal Other Maternal No

of placenta, |complications| complications | medical and | maternal

cord and of pregnancy | of labor and surgical condition

membranes delivery conditions

Early neonatal deaths

N2. Disorders related
to fetal growth (O 5)

N4. Complications of
1ntrapartum events (5 3)

N6. Infection

(11 8)

N8. Other neonatal
conditions (9 1)

N10. Other miscellaneous

causes
Total (%) 14 3.7) 22 (5.9) 16 (4.3) 12 (3.2) 310 (82.9) 374

Late neonatal deaths

N1. Congenital

malformations. deformations 12
and chromosomal 2 0 0 2 8 9.2)
abnormalities

N3. Birth trauma

NS5. Seizures and disorders
of cerebral status (0 8)
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Maternal condition MI1.

M2,

Complications

of placenta,
cord and
membranes

N6. Infection

N8. Other neonatal
conditions

complications
of pregnancy

M3. M4,
MS5.
Other Maternal
Maternal o . No Total
complications | medical and
. maternal (%)
of labor and surgical o
. o condition
delivery conditions
35
(26.7)

(28 2)

N10. Miscellaneous causes

Total (%)

(5 3)

information traditionally used for decision-making
and for international comparison and consolidation
of information (23). Colombia is a country consid-
ered to have high quality records of vital statistics,
which plays in favor of this study (24, 25). However,
verification of the reliability of the causes of death is
not included among the criteria used to assign this
rating (23). This evaluation must be a next step in
the process of implementing the classification sys-
tem. The analysis carried out reinforces the need to
continue working on improving the quality of vital
statistics records. Thorough completion of the re-
cords will increase clarity and the specificity of the
cause analysis, resulting in improved interventions.

Implications for research and practice: The use
of databases with vital records as a source of in-
formation to characterize the causes of perinatal
death with the ICD-PM system is recommended
as a crucial step to propose focused interventions
aimed at achieving the proposed goals. On the other
hand, it is feasible to break down this information
according to some categories that may contribute

to decision-making, for example, by territorial di-

(6 %)

104

(8 4) (79.4)

visions, health insurance affiliation, payers, or by

healthcare institutions.

CONCLUSION
The use of the ICD-PM system based on vital re-
cords is applicable and reproducible as a means to

characterize perinatal mortality.
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