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Association of Serum Cortisol Levels with Respiratory Distress Syndrome and
Mortality in Premature Babies
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Abstract

Objective: To determine the association of serum cortisol levels with Respiratory distress syndrome and
Mortality in premature babies

Method: A descriptive cross sectional study was conducted in Neonatal unit of pediatric medicine 1 of
BahawalVictoria hospital Bahawalpur from Feb 2021 to June 2021.Premature babies (less than 36 weeks
gestation by ballard scoring) admitted in Preterm ward on day 1 were enrolled after informed consent and ruling
out exclusion criteria (More than 24 hour old , Who have received antenatal steroids for lung maturation, Received
any treatment before admission in any other hospital, Patient having Any obvious anomaly ). Day 1 sample
sent for CRP and cortisol. Data recorded regarding weight, gestational age (ballard scoring), septic risk
factors. These patients were followed for development of RDS (on X ray at 24 hour of life). Outcome was
documented as expiry, discharged or LAMA. Data analyzed in SPSS 20.

Results: 40 patients were enrolled as per inclusion criteria. 27 (67.5 %) were male and 13 (32.5 %) were
female. Gestational age 3 (7.5 %) had less than 28 weeks, 29-30 weeks were 6 (15 %), 31-34 weeks were 31 (77.5
%). Weight less than 1.5 kg were 23 (57.5%), 1.5 to2 kg were 15 (37.5 %), 2.1-2.5 kg were 2 (5%). Cortisol level
low in 4 (10 %), normal in 6 (15 %), high in 30 (75 %).22 (55 %) discharged, 13 (32 %) expired, and 5 (12.5
%) got LAMA. Cortisol level as compared to outcome has p value 0.002. Tweleve (30 %) had RDS. Twenty
two (55 %) had clinical evidence of sepsis. 18 (45 %) had CRP more than 6. Cortisol level as compared to RDS
presence has P value 0.057 and with sepsis has P value 0.007. Mean cortisol in discharged patients were 19.8,
expired 14.2 and LAMA has 22.7. Mean cortisol level in RDS patients were 18.3 and RDS absent had 18.3
also. Mean cortisol level in Sepsis positive patients were 18.6 and sepsis absent were 18.0

Conclusion: Mean cortisol has no significant difference in discharged and expired patients.
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Introduction

Pakistan is among the top ten countries where two third premature babies dies every year. An estimated 860,000
babies are born preterm every year and among those almost 11.8 die % due to complications of pre-maturity.'
Preterm infants have to face lot of compli-cations after
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decrease the morbidity and mortality of preterm infants.
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During fetal life adrenals start secreting cortisol at
almost 8 weeks of gestation but it is not the main steroid.
Dehydroepiandrosterone (DHEA) and its sulphates
(DHEAS) are the main steroids during fetal life and
act as substrate for placental estrogen production.’
Normal development and functioning of adrenal glands
is essential not only for fetus but also for neonatal life
thereafter. For example, fetal miss programming of the
stress axis not only alter fetal cortisol production but
may predispose to diseases in later life. If the hypotha-
lamic adrenal axis is not properly activated, it may result
in physiological instability which in turn adversely
affects the severity of illness, morbidity and mortality.’
The preterm newborns are more prone to develop rela-
tive adrenal insufficiency because they have limited 3
B-hydroxysteriod dehydrogenase (HSD) and the other
enzymes for the synthesis of cortisol. 3 B-HSD is expre-
ssed from adrenal neocortex after 23 week of gestation,
before that fetus uses progesterone from placenta to
produce cortisol.’ Antenatal steroids have shown some
beneficial effects in prevention of respiratory distress
syndrome.” As it is stated above the preterm babies have
low cortisol levels and also have relative adrenal insuffi-
ciency. Ifitis proved that the premature babies with low
serum cortisol levels have increase morbidity due to
RDS and increase mortality, the post natal steroid therapy
can help in decreasing the morbidity and mortality of
premature babies.

The prophylactic use of steroid in prematures have been
a controversy because some trials have suggested that
it prophylactic use increase the survival of extreme pre-
term without broncho pulmonary dysplasia, but on the
other hands the steiods have some unaccepted risks like
intestinal rupture in prematures.”

The rationale of this study is that if we are able to prove
that the low serum cotisol levels have association with
prevalence and severity of RDS and with mortality of
prematues, then we can suggest the prophylactic use of
steroids in prematues that will improve their outcome.
Although surfactant therapy has definitive role in treat-
ment of RDS, but due to limited resources it is not avail-
able in every health care facility dealing with prematures,
but steroids are easily available, cheap and if it plays
role in prevention of RDS that it will also help in reducing
disease burden. Premature babies (less than 36 weeks
gestation by ballard scoring admitted in neonatal unit
of pediatric department on first day of life. Preterm
babies who have received antenatal steroids for lung
maturation,

* History of delayed cry or resuscitation required
atbirth

»  Patients having any obvious anomaly

»  Patients who received any treatment before admi-
ssion in any other hospital

Materials and Methods

It was a descriptive, Cross Sectional Study conducted in
Department of Pediatrics, Bahawal Victoria hospital,
Bahawalpur, from Feb 2021 to June 2021. Total forty
premature babies admitted in pediatric department who
met the inclusion and exclusion criteria were included
in the studies after taking informed consent. Gestational
age was determined by using expanded Ballard score.
Non-probability consecutive sampling technique was
used. After inclusion, patient’s demographic, social,
personal data, status of respiratory distress syndrome
and septic profile was entered on pre-designed proforma.
On first day of life (early morning) blood sample were
sent for serum cortisol and CRP. Sepsis was labeled
on the basis of clinical presentation and raised CRP.
All the labs reports were entered on proforma and finally
the fate of the patient was also entered.

The data was entered and analyzed by using SPSS
version 20. Mean and Median was calculated for nume-
rical data. Frequency, percentages and p-value calculated
for serum cortisol, sepsis, RDS status and mortality.

Results

Forty patients were enrolled as per inclusion criteria.
27 (67.5 %) were male and 13 (32.5 %) were female.
Three (7.5 %) patients had gestational age less than 28
weeks, 6 (15 %)were of 29-30 weeks gestation, 31-34
weeks were 31 (77.5 %). Patients having weight less
than 1.5 kgwere 23 (57.5%), 1.5 to2 kg were 15 (37.5 %),
and 2.1-2.5 kg were 2 (5%). Serum cortisol levels ranges
from 1.1 to 46 IU with mean value of 18.36 IU. Cortisol
level were low in 10% of preterm infants, 15% were
having normal cortisol levels while it was high in 30
(75 %) of preterm babies. Regarding outcome twenty-
two (55 %) discharged, 13 (32 %) expired, and 5 (12.5 %)
got LAMA. Cortisol level as compared to outcome has
pvalue 0.002(Table 1). Twelve (30 %) had RDS. Twenty-
two (55 %) had clinical evidence of sepsis. 18 (45 %)
had CRP more than 6. Cortisol level as compared to RDS
presence has P value 0.06 (Table 2) and with sepsis has
P value 0.007. Mean cortisol in discharged patients
were 19.8, expired 14.2 and LAMA has 22.7. Mean
cortisol in RDS patients were 18.3 and RDS absent had
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18.3 also. Mean cortisol in Sepsis positive patients
were 18.6 and sepsis absent were 18.

Discussion

In our study 77.5% preterm babies were between 31-34
week gestation and 75% of our preterm babies were
having high cortisol level. While in many of the other
studies the premature babies were having serum cortisol
levels within the reference range for their gestation™".
However the serum cortisol levels were inversely pro-
portional to the gestational age in our study, similarly
Seshagiri, et al concluded in their study that the serum
cortisol levels were declined with increasing gestational
age in healthy term and preterm babies". Some studies
have concluded that the serum cortisol levels were high
in small for gestational age babies as compared to appro-

Table 1: Qutcome inrelation to serum Cortisol levels

Cortisol Number of Dis-

Groups patients  charged Died  LAMA
Low (0-2) 4 4 0 0
Normal (2-11) 6 0 6 0
High (12-100) 30 18

P Value = 0.002

Table 2: RDS status inrelation to Serum Cortisol Levels

Cortisol Groups NumP er of RDS RDS
patients Present  Absent
Low (0-2) 4 0 4
Normal (2-11) 6 4 2
High (12-100) 30 8 22
P Value = 0.06

priate for gestational age.”. We had included only appro-
priate for gestational age preterm babies in our study,
so we can’t comment on serum cortisol levels in small
for gestational age babies. Respiratory distress syndrome
(RDS) was diagnosed in 30% of our preterm babies
included in study. While comparing the serum cortisol
levels of those with RDS and without RDS, there was
no statistically significant difference in both groups. It
means serum cortisol level does not play any significant
role in development of RDS in preterm babies. Reynolds
JW concluded in his study that adrenal hypo function
does not play any role in development of RDS in pre-
mature babies."” While in 2020 a study conducted in
Egypt concluded that that serum cortisol levels has posi-
tive correlation with respiratory distress syndrome in
preterm babies" that is contrary to our study results. They

have large sample size than ours, so more research and
data is needed in future. Similarly results were concluded
by a study conducted in turkey." Beverley E. Person
Murphy conducted a research in Canada in 2015, in
which he said the both the cortisol and cortisone levels
were low in cord blood of babies who developed RDS."
Elevated serum cortisol has significant effect on pedia-
tric mortality in pediatric intensive care unit (PICU)
described by Osama E. Bekhit and colleges in 2015."
While talking about effect of serum cortisol and adrenal
insufficiency on preterm mortality, Sari F.N concluded
that there is no correlation between serum cortisol and
mortality in preterm infants.” But in our study low serum
cortisol levels has significant effect on mortality. In
October 2007 a study conducted in Kuopio University
Hospital, in this study they have taken cord blood, and
serum cortisol and DHEAS concentrations on day one
and four of life. It was seen that the low serum cortisol
and DHEAS levels in cord blood and first day of life
has significant effect on outcome."

Conclusion

Serum cortisol was high in 75% of my study population.
Low cortisol has good outcome as compared to those
having high cortisol level. Cortisol level hasno signi-
ficant relation to the presence of RDS.
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