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Abstract

Background: Over 90% of the neonatal deaths occur in low- and middle-income countries, mostly in sub-Saharan Africa, including
Nigeria. Prematurity is related to more than one-third of these deaths on a global scale; with the extremely low birth weight (ELBW)
category having a 100-fold mortality risk compared to the normal birth weight infants. Objective: The purpose of this study was
to determine the survival rates of ELBW infants and to identify the factors associated with survival in a rural hospital in Nigeria.
Materials and Methods: All the neonates admitted to the unit weighing <1000 g at admission were enrolled. The birth place,
gender, gestational age (GA), birth weight, postnatal age, temperature, blood sugar at admission, and outcome were documented.
None of the babies received surfactant or assisted ventilation. Results: 29 out of 992 neonates (3%) admitted to the neonatal
unit over the study period were ELBW. The survival rates of the inborn and outborn neonates were 33% and 14%, respectively.
Conclusions: Factors associated with increased survival were inborn, GA >28 weeks, birth weight of 750 g, inborn and admission
within 2 h of life.
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mortality worldwide [1,2]. Prematurity is related to

40-60% of these deaths; with the extremely low birth
weight (ELBW) category having a 100-fold mortality risk
compared to the normal birth weight infants [3,4]. There has
been a significant improvement in outcome of premature
infants in developed countries over the past three decades [5-7].
Factors that have contributed to the improved survival include
the use of antenatal steroids, surfactant therapy, and mechanical
ventilation [8,9]. The same, however, cannot be said of
developing countries where all these facilities may not be
available at every setup [10-12]. The purpose of this study was
to determine the survival rates of ELBW infants and to identify
the factors associated with the survival.

Preterm deliveries account for 60-75% of the perinatal

MATERIALS AND METHODS

The study was done at the special care baby unit (SCBU) of Irrua
Specialist Teaching Hospital, located along the Benin-Abuja
expressway in Irrua, Esan Central Local Government Area
(ECLGA), Edo State, Nigeria. Irrua is a rural setting and has a
projected population of 129,421. The SCBU has a capacity for
26 neonates; with an average annual admission rate of 500. The
facilities available include incubators, cots, and phototherapy
units. There are no facilities for parenteral nutrition, surfactant
administration, or assisted ventilation beyond intranasal oxygen

administration. Specialist and resident pediatricians, as well as
pediatric and general nurses, are attending the babies.

It was a retrospective study conducted over a period of
2-year (January 2008-December 2009). Data was obtained
from the patient’s case notes for all the neonates admitted to the
unit weighing <1000 g at admission. The information extracted
for all neonates includes the birth place, gender, gestational age
(GA), birth weight, postnatal age, temperature, and blood sugar
at admission. Information on APGAR scores and antenatal
steroids was available for inborn infants only. Maternal risk
factors such as premature rupture of membrane, peripartum
fever, and antepartum hemorrhage were documented wherever
available.

Results of the investigations were also noted. As per
hospital policy, blood sugar, complete blood count, and micro
erythrocyte sedimentation rate were done for all patients
routinely. Other investigations such as electrolytes, radiograghy,
and bilirubin estimation were done as and when indicated. In
addition, morbidities, duration of hospitalization, and outcome
were also documented. The outcome was classified as died or
survived.

Data analysis was done using the SPSS version 20 and
Microsoft Excel 2007 version. Overall survival rate and
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stratified survival rates by GA and birth weight were calculated.
Chi-square test was used to test an association between risk
factors and the survival outcome at a statistical significance
level of 0.05.

RESULTS

29 out 0f 992 neonates (3%) admitted to the SCBU over the two-
year period were ELBW. Out of these, 15 (52%) were inborn
while 14 (47%) were outborn. There were 2210 live births in
the hospital during this period, putting the incidence rate of
ELBW at 7.2/1000 live births. 17 (58.6%) of the neonates were
male while 12 (41.3%) were female. Seven (24%) of the infants
survived, 21 died and one discharged against medical advice.
The duration of hospitalization for discharged neonates ranged
from 69 to 92 days with a mean of 81.4 days. Table 1 shows the
physical features of the infants at admission.

Fig. 1 shows that there were no survivors with birth weight
<750 g with the highest survival in the 950 g category. The
figure did not reflect the increasing survival with increasing
GA; although, the numbers were too small to draw a valid
conclusion. Table 2 reveals that inborn neonates had almost 2.5-
fold survival compared to the outborn, while admission within
2 h of birth conferred a four-fold survival advantage.

GA was most closely associated with survival; although,
this relationship did not attain statistical significance. Survival
was highest in neonates with GA >28 weeks while 100%
mortality was seen in infants below 26 weeks of gestation.
Table 3 shows that majority of the infants had significant
jaundice, respiratory distress syndrome (RDS) and episodes of
hypothermia, and blood sugar abnormalities. Clinical Sepsis
was recorded in 28% of the neonates, with almost equal cases
of early and late onset neonatal sepsis. Out of the 21 fatalities,
12 (57%) were early neonatal deaths (ENND) and nine (43%)
were in the late neonatal period. RDS accounted for 11 (92%)
of the ENND while sepsis accounted for all the fatalities in
the late neonatal period. The contribution of intraventricular
hemorrhage (IVH) to the deaths was difficult to ascertain
because trans fontanelle ultrasonography (USG) was not
routinely done, and a post-mortem examination was also not
carried out.
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Figure 1: Outcome of patients based on birth weight
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DISCUSSION

Low birth weight infants contribute significantly to childhood
morbidity and mortality [1-3]. The contribution of ELBW to
neonatal admissions is usually very small; however, they have
the longest hospital stay and require intensive care facilities and
neonatal specialist care more than other neonates. In this study,
ELBW constituted 3% of neonates admitted to the neonatal unit.
This was higher than the ELBW of 1%, 1.07%, and 1.9% recorded
by Trotman and Lord, Narayan et al., and Okoji and Oruamabo,
respectively [12-14]. This higher number could have been
related to the involvement of women in farming activities in this
predominantly agrarian rural community which may predispose
to preterm labor. In addition, there was no other health facility
equipped to care for extreme preterm neonates in the locality.

The survival rate of the inborn neonates in this study was
33%, none of whom received surfactant or assisted ventilation.

Table 1: Physical characteristics of the subjects

Parameter Mean+SD  Range
GA (weeks) 26.8+1.6  24-29.8
Birth weight (g) 816105  600-950
Age at admission (h) 2.8+4.9 0.1-20
Temperature at admission (°C) 35.2+0.5 35-36.9

Blood sugar at admission (mmol/L) 2.9+1.8 0.7-8.7
GA: Gestational age, SD: Standard deviation

Table 2: Outcome based on birth place, GA and postnatal
age on admission

Variable Frequency Percentage p
survival

Birth place 0.445
Inborn 15 33
Outborn 14 14

GA (weeks) 0.066
24-25.9 7 0
26-27.9 12 25
28-29.9 10 40

Postnatal age (h) 0.218
<2 17 35
>2 12 9

GA: Gestational age

Table 3: Frequency of observed morbidities

Morbidity Percentage
Jaundice 84
RDS 80
Hypothermia 69
Hypo/hyperglycemia 59
Anemia (requiring transfusion) 41
Sepsis 28

RDS: Respiratory distress syndrome
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This was similar to the 32% survival rate reported by Velaphi
et al. in South Africa, higher than the 12% and 10% reported
by Ali in Trinidad/Tobago and Okoji and Oruamabo in Port-
Harcourt, Nigeria, respectively, where there was limited or no
access to surfactants [14-16]. However, this survival rate was
less than that reported from India and Jamaica (52% and 47%,
respectively), where surfactant administration and mechanical
ventilation were part of the routine care [11,12].

In our study, birth weight of 750 g or more was associated
with higher survival rates which was comparable with the results
of other studies conducted in resource-poor settings [11,13,15].
The relationship between birth weight and the outcome is more
likely to be related to the GA, and an inverse relationship exists
between GA and survival rate of ELBW. We observed the
highest mortality for babies delivered at GA <26 weeks and
the highest survival in babies’ >28 weeks. This was similar
to findings by Suthida et al, Trotman and Lord, and Shankar
et al [11-13]. This is not unexpected, as the alveolar phase
of lung development commences at 26 weeks of gestation.
Therefore, severe RDS would be the most common cause
of early neonatal mortality in these neonates and survival is
highly unlikely without exogenous surfactant administration
and mechanical ventilation [17].

14% of outborn neonates in this study survived compared
to 33% of the inborn. The reasons for higher mortality in
these neonates are quite obvious: Acute complications such as
hypothermia, hypoglycemia, apnea, IVH, and infections are
likely to have occurred due to delayed presentation and poor
transport conditions. It can also explain the lower survival
among those admitted after 2 h of birth. The use of antenatal
steroid may also have improved the survival of inborn neonates.
These findings are therefore not entirely surprising as preterm
neonates are best transported in-utero.

Similar to findings by Shankar et al., RDS and
hyperbilirubinemia were among the most prevalent morbidities
documented among ELBW [13]. The contribution of RDS
to mortality in this cohort emphasizes the significant role of
surfactant administration and mechanical ventilation to the
survival of extreme preterms. In developed countries where
there is almost universal access to mechanical ventilation,
surfactant administration and parental nutrition, survival rates
as high as 40-55% for neonates weighing 601-750 g and 60-85%
for those weighing 751-1000 g, have been documented [7,8].

The prolonged duration of admission of these neonates
constitutes an enormous financial challenge for the parents.
The average duration of admission was 81 days for the ELBW
neonates who survived in this study; this is due to poor weight
gain. This is not unrelated to the lack of parenteral nutrition.
In addition to poor weight gain, the neonates are also at
increased risk of neonatal hypocalcemia and micronutrient
deficiencies [18]. Problems associated with prolonged
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hospitalization are nosocomial infections, caregiver burnout,
and lack of space to admit other neonates.

While the provision of sophisticated equipment are crucial
to the improvement of neonatal outcome in the long term, there
is a need to adapt low-cost technology, improve antenatal care
services aimed at preventing preterm delivery, health seeking
practices, and referral practices to achieve progress in the
immediate period in resource-limited environments. The use
of improvised bubble continuous positive airway pressure may
be an effective, low-cost intervention for respiratory support to
improve survival [19]. It is also imperative to stress the need to
strengthen and escalate health insurance schemes in Nigeria,
especially in rural and suburban areas like our locale so that
the prolonged treatment of these preterm neonates can be taken
care off.

The limitations of our study include the small number of
ELBW described, the unavailability facilities for investigations
such as blood gases, blood culture, and transfontanelle USG as
well as unavailability of modern treatment modalities such as
surfactant and mechanical ventilation.

CONCLUSION

This report shows that in spite of limited resources and access
to neonatal intensive care facilities, a decent survival rate can be
achieved for babies up to 28 weeks GA weighing up to 750 g.

REFERENCES

1. Demissie K, Rhoads GG, Ananth CV, Alexander GR, Kramer MS,
Kogan MD, et al. Trends in preterm birth and neonatal mortality
among blacks and whites in the United States from 1989 to 1997.
Am J Epidemiol. 2001;154(4):307-15.

2. Ezechukwu CC, Ugochukwu EF, Egbuonu I, Chukwuka JO. Risk
factors for neonatal mortality in a regional tertiary hospital in
Nigeria. Niger J Clin Pract. 2004;7:50-2.

3. Njokanma OF, Olanrewaju DM. A study of neonatal deaths at
the Ogun State University Teaching Hospital, Sagamu, Nigeria.
J Trop Paediatr. 1995;98:155-60.

4.  Golestan M, Fallah R, Karbasi SA. Neonatal mortality of low birth
weight infants in Yazd, Iran. Iran J Reprod Med. 2008;6(4):205-8.

5. Horbar JD, Badger GJ, Carpenter JH, Fanaroff AA, Kilpatrick S,
LaCorte M, et al. Trends in mortality and morbidity for very low
birth weight infants, 1991-1999. Pediatrics. 2002;110:143-51.

6. Meadow W, Lee G, Lin K, Lantos J. Changes in mortality for
extremely low birth weight infants in the 1990s: Implications
for treatment decisions and resource use. Pediatrics.
2004;113(5):1223-9.

7. Darlow BA, Cust AE, Donoghue DA. Improved outcomes for
very low birth weight infants: Evidence from New Zealand
national population based data. Arch Dis Child Fetal Neonatal
Ed. 2003;88:F23-8.

8. Richardus JH, Graafmans WC, Verloove-Vanhorick SP,
Mackenbach JP; EuroNatal International Audit Panel; Euro
Natal Working Group. Differences in perinatal mortality and

Vol 2 | Issue 4 | Oct - Dec 2015

Indian J Child Health 175



Kayode-Adedeji et al.

10.

11.

12.

13.

14.

15.

suboptimal care between 10 European regions: Results of an
international audit. BJOG. 2003;110(2):97-105.
Labcharoenwongs P, Chamnanvanakij S, Rasamimari P,
Saengaroon P. Mortality and morbidity of very low birth weight
(VLBW) and preterm infants of gestational age <33 weeks at
phramongkutklao Hospital. R Thai Army Med J. 2002;55:205-11.
Ibhanesebhor SE, Afadapa MA. Epidemiology of preterm
delivery in Benin City. Niger J Paediatr. 1996;23:27-32.
Sritipsukho S, Suarod T, Sritipsukho P. Survival and outcome of
very low birth weight infants born in a university hospital with
level II NICU. J Med Assoc Thai. 2007;90(7):1323-9.

Trotman H, Lord C. Outcome of extremely low birthweight
infants at the University Hospital of the West Indies, Jamaica.
West Indian Med J. 2007;56(5):409-13.

Narayan S, Aggarwal R, Upadhyay A, Deorari AK, Singh M,
Paul VK. Survival and morbidity in extremely low birth weight
(ELBW) infants. Indian Pediatr. 2003;40(2):130-5.

Okoji GO, Oruamabo RS. Survival in very low birth weight
infants at the University of Port-Harcourt Teaching Hospital,
Nigeria. West Afr J Med. 1992;11(1):1-6.

Velaphi SC, Mokhachane M, Mphahlele RM, Beckh-Arnold E,
Kuwanda ML, Cooper PA. Survival of very-low-birth-weight
infants according to birth weight and gestational age in a public
hospital. S Afr Med J. 2005;95(7):504-9.

16.

17.

18.

19.

Survival of ELBW in Nigeria

Ali Z. Perinatal mortality at the mount hope womens hospital:
The first nine years, 1981-1989. West Indian Med J. 1991;40
Suppl 1:14.

St John EB, Carlo WA. Respiratory distress syndrome in VLBW
infants: Changes in management and outcomes observed by
the NICHD Neonatal Research Network. Semin Perinatol.
2003;27(4):288-92.

Georgieff MK, Mills MM, Lindeke L, Iverson S, Johnson DE,
Thompson TR. Changes in nutritional management and
outcome of very-low-birth-weight infants. Am J Dis Child.
1989;143(1):82-5.

Audu LI, Otuneye AT, Mairami AB, Mukhtar MY. Improvised
bubble continuous positive airway pressure (BCPAP) device at
the National Hospital Abuja gives immediate improvement in
respiratory rate and oxygenation in neonates with respiratory
distress. Niger J Pediatr. 2015;42(1):12-6.

Funding: None,; Conflict of Interest: None Stated.

How to cite this article: Kayode-Adedeji BO, Alikah SO,
Akhigbe IE. Determinants of survival of extremely low birth
weight infants in a rural Nigerian Hospital. Indian J Child Health.

2015;2(4):173-176

Vol 2 | Issue 4 | Oct - Dec 2015

Indian J Child Health 176




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


