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ABSTRACT

Background: Antenatal corticosteroids have been shown to reduce complications that arise from preterm
birth. Globally, the prevalence of preterm birth is 11.1%, with 60% of neonatal mortality in developing
countries being due to preterm births. In Sub-Saharan Africa and Kenya, the preterm birth rate is 18% and 12%
respectively. Currently, there is no consensus on the optimal dosing of antenatal corticosteroids. However,
authors agree that they should be administered even when delivery is anticipated within 12 hours. Therefore,
does incomplete dosing of dexamethasone confer any benefit to premature neonates?

Objective: To compare the early neonatal outcomes among mothers who had preterm premature rupture of
membranes (PPROM) and received two 12 mg doses of dexamethasone to those who received one 12-mg dose
of dexamethasone between 28 to 34 weeks of gestation at KNH

Methods: A retrospective cohort study involving neonates of mothers who had preterm premature rupture of
membranes at 28 to 34 weeks gestation in KNH in the period between January 1, 2011, and December 31,
2015 and received either two 12 mg doses of dexamethasone (exposed group) or one 12-mg dose (unexposed
group). The groups were compared for early neonatal outcomes. Sample size of 328 neonates was calculated,
with 164 neonates in each arm.

Results: There were no differences in the early neonatal outcomes (Apgar score <7 at 5 minutes, RDS, NEC,
mortality and duration of hospital stay) apart from neonatal septicemia which was higher in the two 12-
mg dexamethasone cohort (RR 0.78, 95%CI 0.62 to 0.99; p=0.039). Subgroup analysis by gestational ages
showed increased neonatal mortality in the single 12-mg dose group (RR 2.09 95%CI 1.11-3.93; p=0.023).

Conclusion: The incidence of early neonatal outcomes of mothers with preterm PROM at 28 to 24 weeks
gestation at KNH in 2011 to 2015 were similar for mothers who received two doses of 12 mg dexamethasone
and those who received single dose dexamethasone dose apart from early neonatal septicemia which was
increased in the two 12 mg dexamethasone group.
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INTRODUCTION

Globally, 15 million live births are preterm, giving
a prevalence of 11% (1). Over 1 million of these
babies die, especially in the lower- and middle-
income countries (LMIC). (1). In Sub-Saharan
Africa and in Kenya, the preterm birth rate is 18%
and 12% respectively. Preterm premature rupture of
membranes contributes to 1 out of 4 preterm births
(2). Numerous severe morbidities are associated with
preterm birth, many do result in mortality. However,
this can be reduced by administration of antenatal
corticosteroids. (3). Many studies have demonstrated
the benefit of single course antenatal corticosteroids
(24 mg of betamethasone or dexamethasone) (3). In
Kenyatta National Hospital (KNH), dexamethasone is
the antenatal corticosteroid used and is administered
intramuscularly as 12-mg twice over 24 hours
(4). There is variability in the administration of
dexamethasone since the optimal time when benefits
accrue is not known and time of delivery cannot be
predicted (3). Few studies have been conducted in
the developed world on the benefits of incomplete
antenatal corticosteroids (5-6). This is significant
because itis notalways possible to complete the course
of antenatal corticosteroids since many babies are
delivered before completion. Studies have shown the
completion rate to be 3-10 % and 30% in developing
and developed countries respectively (4). However,
systematic review and guidelines emphasize the need
to administer antenatal corticosteroids even when
delivery is anticipated in 12 hours (3, 7-9).

This study aimed to compare the early neonatal
outcomes among mothers who had preterm premature
rupture of membranes (PPROM) and received two
12mg doses of dexamethasone to those who received
one 12mg dose of dexamethasone between 28 to 34
weeks gestation at KNH.

METHODOLOGY

Study design: A retrospective cohort study involving
neonates of mothers who had preterm premature
rupture of membranes at 28 to 34 weeks gestation
and received dexamethasone

Study setting: Kenyatta National Hospital, the
largest teaching and referral hospital in Kenya.

Study context: Labor ward has >1000 admissions per
month with an average nurse/patient ratio of 1:7 per
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shift. Mothers are admitted at = 20 weeks gestation
in labor ward where initial management of PPROM,
such as dexamethasone administration, is instituted.
In event of preterm delivery, the midwife assesses the
neonate for poor outcomes like Respiratory distress
syndrome (RDS) and transfers the neonate to the
new born unit (NBU), where the pediatrics resident
takes over management in consultation with the
neonatologists on call. NBU has with seven sections
with a 50-bed total capacity and has 1000 admissions
per month.

Study population

Neonates of mothers who had PPROM between 28
to 34 weeks gestation in KNH during the five-year
period between January 1, 2011, and December 31,
2015, and received variable doses of dexamethasone
antenatally. The inclusion and exclusion criteria used
are shown in Box 1.

Sampling procedure

Purposeful sampling was used to get records of
neonates whose mothers had preterm PROM between
28 to 34 weeks gestation. Simple random stratified
sampling based on exposure of interest (two 12 mg
dosing) or non-exposure (single 12-mg dosing) status
was used to select two groups of 164 mothers.

Sample size

The sample size was calculated using Fleiss’ formula
and sample size of 328 neonates was used.

Inclusion criteria Exclusion criteria

1. A neonate whose | A neonate whose mother had
mother had preterm PROM at 28 to 34

preterm PROM weeks gestation with;
between 28 to 34

weeks gestation

1. Chorioamnionitis
2. Active phase of labor

) 3. Pregnancies complicated
2. Singleton by co-morbidities

or multiple 4. Intrauterine fetal death

A

pregnancies with a Congenital malformations

live fetus (fetuses). | 6. Previously treated with

3. Antenatal corticosteroids
exposure to 7. Contraindication to

. corticosteroids
either one or two L. . .
8. Indication for immediate
delivery

Anticipated delivery > 7

days

12-mg doses of

dexamethasone 9.

Key: PROM — Premature rupture of membranes

Box 1: Inclusion and exclusion criteria
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Exposure variables Outcome variables

Number of neonates with RDS
Dexamethasone dose

Number of neonates with NEC

Number of neonates with neonatal septicemia
Number of neonatal deaths

Number of days of admission

Incidence of respiratory distress syndrome
Incidence of necrotizing enterocolitis
Incidence of neonatal septicemia

Incidence of neonatal mortality

Number of days of admission in NBU/NICU

Key: NBU/ NICU: Newborn unit/ Neonatal intensive care unit
Box 2: Exposure and outcome variables

Data variables

The exposure and outcome variables are shown in
Box 2. The potential confounders in this study were
gestational age, maternal age, duration of preterm
PROM and birth weight.

Data management

Data on the study variables were extracted from the
patients’ files and filled into data abstraction forms
by trained research assistants. Data were inspected

for completeness, anonymized and transcribed into
a Microsoft Excel spread sheet. Data were then
analyzed using Statistical Package for Social Science
(SPSS) version 21. Univariate and Multivariate
analysis was undertaken and relevant tests of
statistical significance were applied.

Ethics

Approval to conduct this study was obtained from the
University of Nairobi/ Kenyatta National Hospital
Ethics Review Committee.

Figure 1: Flow chart showing recruitment of participants in the study
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RESULTS

This study recruited a total of 328 files out of a total
of 589 records that were screened for eligibility as
shown in Figure 1.

The
characteristics of the study population are shown in

socio-demographic and reproductive age
Table 1. The mean maternal age was 27 years. Most
of the mothers were married (81% versus 85%) and
some had secondary level of education (38% versus
48%). The gestational age of the neonates whose
mothers received two 12-mg doses of dexamethasone
was 32-34 weeks compared to 30-31 weeks for the
one 12-mg dexamethasone group. The mean birth
weight was also comparable (1737.3£314.9g and
1745.8+380.8g), for the single 12-mg and two 12-mg
dexamethasone doses respectively.

There were no differences in the incidences of
APGAR <7 at 5 minutes scores, RDS, NEC and

neonatal mortality between the two groups. However,
the two 12-mg dexamethasone dose had significantly
higher risk of neonatal septicemia compared to the
single dose (RR 0.78, 95%CI 0.62 — 0.99; p=0.039).

The subgroup analysis of early neonatal outcomes
by gestational age is shown in Table 3. There was
reduced risk of RDS at 32-34 weeks with two 12
mg dexamethasone doses (RR 0.66 95%CI 0.53 to
0.83; p=0.001). Single dose dexamethasone was
associated with increased mortality at 28-29 weeks
gestation (RR 2.52 95%CI 1.27 to 5.01; p=0.008) but
at 30-31 weeks gestation, mortality was decreased
(RR 0.48 95%CI 0.25 to 0.90; p=0.023) with single
dose dexamethasone.

On multivariate logistic regression analysis, women
aged >30 yrs had 3-fold higher risk of neonatal
mortality (RR 3.34, 95%CI 1.74 to 6.41; p<0.001),
table 4.

Table 1: Socio-demographic and reproductive characteristics of mothers who had preterm PROM
and received variable doses of dexamethasone between 2011 and 2015 at KNH

Variable Two 12-mg  doses | One 12-mg dose p value
dexamethasone dexamethasone
(N=164) (N=164)
n (%) n (%)
Maternal age (years)
<18 5(3) 5(3) 1.0
18-24 50(30) 66(40) 0.065
25-29 60(37) 38(23) 0.008
30-34 30(18) 28(17) 0.772
> 35 19(12) 27(16) 0.203
Marital status
Single 23(14) 18(11) 0.404
Married 133(81) 139(85) 0.379
Divorced 8(5) 7(4) 0.792
Education level
None 5(3) 3(2) 0.474
Primary 40(24) 32(20) 0.286
Secondary 63(38) 78(48) 0.094
Tertiary 56(34) 51(31) 0.556
Occupation
Unemployed 84(51) 71(43) 0.15
Employed 54(33) 66(40) 0.169
Other 26(16) 27(16) 0.881
Parity
Nullipara 63(38) 88(54) 0.006
Multipara 97(59) 69(42) 0.002
Gestational age (weeks)
28-29 24(15) 37(23) 0.065
30-31 40(24) 66(40) 0.002
32-34 100(61) 61(37) <0.001
Birth weight (= SD) (g) 1745.8(£380.8) 1737.3(£314.9) 0.825
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Table 2: Early neonatal outcomes of mothers receiving one or two 12mg doses of dexamethasone for
preterm PROM at 28 to 34 weeks gestation between 2011 and 2015 at KNH

Variable One 12mg dose Two 12mg dose RR (95% CI) p value
APGAR <7 at 5 min

Yes 18(11.0) 11(6.7) 1.00

No 146(89.0) 153(93.3) 0.79(0.58-1.07) 0.127
RDS

Absent 52(31.7) 40(24.4) 1.00

Present 112(68.3) 124(75.6) 0.84(0.67-1.05) 0.127
NEC

Absent 160(97.6) 162(98.8) 1.00

Present 4(2.4) 2(1.2) 1.34(0.75-2.39) 0.318
Neonatal sepsis

Absent 105(64.0) 86(52.4) 1.00

Present 59(36.0) 78(47.6) 0.78(0.62-0.99) 0.039
Length of stay

<3 days 31(18.9) 38(23.2) 1.00

<7 days 43(26.2) 49(29.9) 1.04(0.74-1.46) 0.82

> 7 days 90(54.9) 77(47.0) 1.20(0.89-1.61) 0.23
Neonatal outcome

Alive 124(75.6) 114(69.5) 1.00

Dead 40(24.4) 50(30.5) 0.85(0.66-1.11) 0.234

Key: RDS: Respiratory Distress Syndrome; NEC: Necrotizing Enterocolitis

Table 3: Early neonatal outcomes of mothers receiving variable doses of dexamethasone for preterm
PROM at different gestational ages between 2011 and 2015 at KNH

Variable Single 12-mg | Two 12-mg | RR (95% CI) P value
dose dose

Age 28-29 weeks
RDS Absent 5(20.8) 10(27.0) 1.00

Present 19(79.2) 27(73.0) 1.24(0.56-2.76) 0.6
Neonatal sepsis Absent 10(41.7) 11(29.7) 1.00

Present 14(58.3) 26(70.3) 0.73(0.39-1.37) 0.331
Neonatal outcome | Alive 8(33.3) 26(70.3) 1.00

Dead 16(66.7) 11(29.7) 2.52(1.27-5.01) 0.008
Age 30-31 weeks
RDS Absent 8(20.0) 21(31.8) 1.00

Present 32(80.0) 45(68.2) 1.51(0.79-2.88) 0.216
Neonatal sepsis Absent 24(60.0) 37(56.1) 1.00

Present 16(40.0) 29(43.9) 0.90(0.55-1.50)

0.694

Neonatal outcome | Alive 31(77.5) 35(53.0) 1.00

Dead 9(22.5) 31(47.0) 0.48(0.25-0.90) 0.023
Age 32-34 weeks
RDS Absent 39(39.0) 9(14.8) 1.00
Neonatal sepsis Present 61(61.0) 52(85.2) 0.66(0.53-0.83) 0.001

Absent 71(71.0) 38(62.3) 1.00

Present 29(29.0) 23(37.7) 0.86(0.65-1.13)

0.276

Neonatal outcome | Alive 85(85.0) 53(86.9) 1.00

Dead 15(15.0) 8(13.1) 1.06(0.76-1.47) 0.732

Key: Respiratory Distress syndrome
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Table 4: Multivariate logistic regression analysis of factors associated with early neonatal mortality
following delivery after preterm premature rupture of membranes at 28 to 34 weeks gestation between
2011 and 2015 at the Kenyatta National Hospital

Variable RR 95% CI1 p value
Dexamethasone dose

Two 12-mg dose 1.0

Single 12-mg dose 1.03 0.70 1.52 0.879
Maternal age

18-24 1.0

25-29 0.98 0.50 1.88 0.94

30-34 3.50 2.00 6.11 <0.001

More than 35 3.34 1.74 6.41 <0.001
Parity

Primigravida 1.0

Multipara 0.63 0.36 1.09 0.098
Gestation age

28-29 weeks 1.0

30-31 weeks 0.95 0.63 1.43 0.81

32-34 weeks 0.59 0.33 1.07 0.082
Duration of PROM

Less than 12 hours

12-48 hours 0.65 0.38 1.11 0.119

More than 48 hours 0.97 0.64 1.47 0.895
Birth weight

<1500 g

1500 g and above 0.65 0.41 1.03 0.067

DISCUSSION Logistic regression analysis showed no difference

This study showed no differences in the incidences
of APGAR scores< 7 at 5 minutes, RDS, NEC and
mortality in the early neonatal period among mothers
who had preterm premature rupture of membranes
and received single 12-mg dose dexamethasone
compared to those who received two 12-mg doses
of dexamethasone. These findings are corroborated
by other studies evaluating similar outcomes
among women treated with betamethasone (5)
(6) but contradicted findings of another study that
demonstrated decreased mortality and NEC only

with complete course of betamethasone (10).

There was decreased neonatal sepsis in the cohort that
received a single 12-mg dose of dexamethasone. This
probably is due to the immunosuppressive effect of
corticosteroids and shorter time-to-delivery interval
in this cohort. Two other studies showed increased
risk of sepsis with steroid exposure (10-11).

in adverse neonatal outcomes based on the dose of
dexamethasone administered. However, increased
maternal age was significantly predictive of neonatal
mortality in this study. Subgroup analysis by
gestational age showed variable neonatal mortality,
with an increase at 28-29 weeks, a decrease at
30-31weeks and no difference at 32-34 weeks. This
may have been caused by the lower gestational age
at delivery of the neonates. Another study showed
conflicting findings in the different gestational age

groups (6)

The limitation of this study was missing data
secondary to its retrospective nature. However,
this study adds contributes to the existing body of
knowledge on the local impact of variable doses of
dexamethasone on neonatal mortality. Overall, our
results imply that incomplete course dexamethasone
may confer similar benefits as complete course and
clinicians should not hesitate to administer it in
patients with imminent preterm birth.

Journal of Obstetrics and Gynaecology of Eastern and
Central Africa



Odhiambo SA, et al
CONCLUSION

In conclusion, incomplete course dexamethasone
may confer similar benefits as complete course and
clinicians should not hesitate to administer it in
patients with imminent preterm birth. It is therefore
recommended that clinicians should administer it to
patients with imminent preterm birth.
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POLICY BRIEF

THE IMPACT OF BABIES BEING BORN TOO SOON
Preterm birth affects 11% of live births globally (1) . In
Sub-Saharan Africa and in Kenya, it accounts for 18%
and 12% of live births respectively (1). This accounts for
over 188,000 preterm births in a year. Of these, 14,700
die due to complications of prematurity in Kenya. Of
those who survive, 4,900 incur delayed developmental
milestone achievement (2).

Kenya is ranked 13th highest in a global survey on
deaths resulting from preterm births (2). The three
main causes of preterm birth are early labor; medical
conditions that increase risk of continuing the pregnancy
and breakage of water before term and before labor. (1)
The good news is that these deaths are preventable
if appropriate measures are taken. Use of antenatal
corticosteroids has been shown to improve lung
maturity, thereby enhancing the chances of survival
after preterm birth (3).

Central Africa

PRIORITY ACTIONS

1. Educate health workers on the

importance of administering antenata
corticosteroids at the earlies
opportunity to mothers at risk o

preterm birth

. Empowerment of pregnant women to

understand danger signs and presen
to hospitals as soon as they have

premature rupture of membranes

3. Provide antenatal corticosteroids af|

points of care for pregnant women a

risk of early delivery
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KEY FINDINGS
1. Incomplete dose of antenatal corticosteroids
offered some benefits to babies born too soon.

2. Babies who were born at lower gestations
showed varied risks of neonatal deaths with
different dosages of antenatal corticosteroids

3. Therewere various factors thatindependently
affected the neonatal outcomes in the different
dosing regimens.

4. The risk of babies having complications of
preterm births was dependent on time to
administration of antenatal corticosteroids
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WHAT SHOULD BE DONE?

1. Ensure availability of corticosteroids in|
every health facility so that every mothe
at risk of preterm birth is afforded an
opportunity to have a higher chance o
their baby surviving
Ensure that all mothers who are
admitted with preterm labor or with
preterm breakage of water receive
corticosteroids immediately they are|
admitted, even if delivery is imminent

Ensure that all mothers are aware that|

there is treatment available if they go in|

to premature labor
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