




INTRODUCTION 

0 Obnfemj Awolowo University Press Limited, 2003 

Printed by 

Obafemi Awolowo University Press Limited 

Ile-Ife, Nigeria 

Perinatal- .and neonatal mortality rates have been used as 
indicators of health status, especially for international 
comparisons. They provide a measure of a country's educational, 
social and public health systems as well as that of nutrition, 
obstetric medicine and neonatology. Perinatal and neomtal 
mortality rates thus reflect standards of obstetric and paediatric 
care. as well as the effectiveness of social measures in general 
and public health actions in particular. They also provide a 
measure of socioeconomic development. Each year, more than 8 
million infants die worldwide before they are one year, and 98% 
of the deaths occur in the developing countries', where i ~ f a n t  
mortality remains high (Figure I).' And two-thirds of these 
deaths occur in the first 28 days of 

Figure 1: Stillbirths and Deaths in the First Week of Life 
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This lecture is tlicrcfore dcdicntcd to hcaltll status of the lnost 
\~ulnerable cl~ildre~i in Nigeria toda),: the first 28 d q s  in thc lilk 
of 950 li\;c birth.: per 1000 viable pregnancies. This is bascil 011 

the dictum that children of today are the leaders 01- tomormw. 1 
an1 not sure we k l ieae  niuch in  that saying i u d g i ~ ~ g  fiom the 
priority we to the survival and well-being O ~ ' > L I S  ~iewhom 
infants in Nigeria. We probably belie1.c nlore in tlie dictum of the 
'.survi\.al of the fittest.'. Unfortunatel>,. tllc fittost sun-i1.21 may 
never achieve Iiisilier RIII potential or c\.c~l half of Ilisillcr 
potential \vitli lc\rels of care axfailable to most of our prcgn~nlt 
wonlen and newborn babies toda:,. 
I halrc been in\,ol\.cd in looking after this group of paticnts in 
Nigeria for over a quancr of a ccntury. I call thcrcfi~re ~aik l )  sn)' 
that I am part of them. 
.Survival' is usuall! dctined nepati\,cly: m i f to rorv i~a  i . ~  /rot to 
rtie.' Infant sur\.ival is seen as not dying before the age of one. 
CIlild sur\-i\.al programmes place c~iipliasis on o\-niding dcath. 
usually ~neasured by redr~ctio~l in mortality rates - Inth~it 
Mortality Rate (IMR) or Nconaml Mortalit:. Hate ( N M R )  for 
exa~iiple. Wliile death is a dramatic and a final cr,cnt and can hc 
counted wit11 relative cast and accuracy. dcath seldom O C C L I ~ S  

instantly. Most dmtlis folloiv n period of ill~less and deteriontion 
that can be painfully prolonged or relatively short. Dying is n 
process. tlie end of \vl~icli is death. 1.ikcwise. living is n process. 
the end of ~vhicli is not only to survive. but to have physical. 
mental. and social well being.5.(' Child sur~.i\ral can be defined 
more positively. as something more than a~vir l i i t ,~  (leluntlt. 
Surviving children fall along a continuum running li?m near 
death ilimr~gh sickness to a healthy state. The proccss of 
surviving then is actively seeking a healthy state, moving toward 
the healthy end of the kntlr-.~icknes.~-IteaItIt spectrum rather than 
simply pre\:enting or nrrcstirig the prc\ccss of dying. 
Accepting this posi1ii.c concept~~nlization of neonatal survival - 
as a pmccss of seeking n liealth) si:ltr nt birth and earl! nlonlhs 

of life - requires looking beyond analysis of causes of mortality 
and beyond programmes that simply reduce mortality. Survival 
defined positively rather than as "not dying" should be indexed 
by Infant (or Neonatal) Survival Ratio (ISR or NSR). 
The success of programmes should be measured by increase in 
survival rates rather than decrease in mo~tality rates. A NSR 
simply turns NMR upside down. For instance. a NMR of 6011000 
live births in 1980 would give NSR of 94011000. A NMR of 
50/1000 live births (NSR of 950/1000) in 1990 means that the 
NSR has increased from 940 in 1980 to 950 in 1990: a mere 
increase of 1.0% as compared to a decrease of 16.7% using 
NMR. 
Suggesting a survival rate (SR) in contrast to a mortality rate 
(MR) is more than a number game. It emphasizes living, as 
represented by a SR which provokes different thinking than 
emphasizing the avoidance of death as represented by the MR. It 
dramatizes the fact that more fetuses are managing to survive in 
spite of being "at risk." It nlso provokes the question about the 
conditions of those who are born alive, about what is being 
done to cater for the health and welfare of the increasing 
number of those who are being born alive. 6 

In this fectore, the term srrrvivnl rate is used to emphasize living 
- the increase (or decrense) irt d e  srrrvivnl nnd itenN/t status of 
orrr newboriz babies. I will start with a brief discussion on the 
trends in  our perinatal survival rate (PNSR), live birth rate 
(LBR) and neonatal survival rate (NSR) and the-factors that 
contribute to our respective slow increase or decrease in survival 
rates and health status as measured by PNSR, LBR, NSR. Lastly, 
I will make suggestions on the way forward. 

PERINATAL SURVIVAL RATE, LIVE BIRTH RATE AND 
NEONATAL SURVIVAL RATE IN NIGERIA. 
Tiibles I and 11 summarize' some aspects of our perinatal and 
neonatal data over a ten-year ( 1  981-1990)' period and latter half 





Table V.  The overall survival rate among the 3993 out-born 
babies was 8 1811000 as compared with survival rate of 93411000 
among the 3232 admitted from our labour ward (p< 0.001). 
Survival rates were lowest among babies born at Home and 
Private HospitalsiHealth Clinics (Table V. p <0.001). 

Table 111: Trends in Hospital Delivery and Relative 
Proportion of Babies Admitted Among Inborn ~ab i e s .~ ' "  

Year Live Number Admission NSRllOOO LB 
Births Admitted O h  LB 

198 1 1736 412 23.7 986 

1982 1892 420 22.2 987 

1983 1993 43 1 21.6 986 

1984 1786 41 8 23.4 983 

1985 1302 324 24.9 982 

1986 969 318 32.8 983 

1987 505 187 37.0 964 

1988 597 214 35.8 970 
1989 749 209 27.9 982 

1990 822 279 3 1.6 983 

Our data-(Tables VI and VII) and data from other centres in 
~ i g e r i a ~ " '  show that major causes of NND are LBW (including 
prematurity), infections (including neonatal tetanus [NNT]), 
neonatal jaundice (NNJ) and birth asphyxia (B A). While 
congenital anomalies may occupy a relatively more prominent ; 
position in the future, it is relatively an uncommon cause of NND 1 
in Nigeria. Major factors responsible for low neonatal survival 1 
rate among live births in Nigeria are briefly outlined below. 

Table IV: Trends in Total Admission, Proportion of Babies 
Admitted from Outside and Overall Neonatal Survival 
  ate.'^ 

Year Total Number Out- NSW1000 
Admission Out- born % Admission 

born Total 
1981 73 3 32 1 43.8 888 
1982 842 422 50.1 889 
1983 883 452 51.2 890 
1984 748 330 44.1 882 
1985 686 3 62 52.8 885 
1986 720 402 55.8 875 
1987 600 413 68.8 84 1 
1988 690 476 69.0 845 
1989 61 8 409 66.2 829 
1990 685 406 59.3 857 

Table V: Survival Rates in Relation to Places of Delivery 
Places of Total Number of NSR/1000 
Delivery Admission Deaths Admission 
Wesley Guild 3232 212 934 
Hospital 
Government 1759 285 838 
Hospl Health 
Cent 
Home 1137 234 . 794 
Private 750 156 792 
Hospitals/ 
Clinics 
Mission 347 5 1 853 Houses 
Total 7225 938 870 



Table VII: Major Causes of Neonatal Deaths (NND) I 
I 

Table Vl: Diagnosis on Admission into Nf iU amonC In-born 
and Out-born Rabies. 

niacnosis Wedleg Guild+ From Outside 
Hospital 

Number O/" of Nu~iibcr of 
total total 

1471 45.6 1579 39.5 Nc;.onatal 
iaundict' 
I <o \v 
nirt\lii'eight 
Neonatal 
scpticacn~ia 
OT7htIialmia 
11~0l1af01'1111~ 
(;nstroclltcritis 
~ c o n a t a l  
tetanus 
I3irth asphyxia 
Rcspiratory 
distress 
~ o n ~ e n i t a l  
malformations 
Dirt11 trauma 
Others 
Total 

+our o\lcra\l NSR during 7 the period \"as 9~411000 li\-e births 

' 

among hospital deli\-cries. 

8 

Diagnosis 

Low 
Rirtliweiglit 
Neonatal 
jaundice 
Neonatal 
septicaeniia 
Neonatal 
tetanus 
Birth aspliyxia 

Others 
All low 
birthweight 

Out- 
born 

(%CFR) 
932 

(3 1.2) 
1579 
(7.5) 
583 

( 1  8.2) 
226 

(52.2) 
156 

(32.7) 
526 (8.4) 

1641 
(27.1) 

Total 
(O/nCFR) 

1525 
(26.4) 
3053 
(4.3) 
883 

( 1  3.0) 
230 

(52.2) 
615 

( 1  8.2) 
919 (6.1) 

2719 
(2 1 .S) 

O/n of 
Total 

Deaths 
43 .0 

14.0 

12.3 

12.8 

11.9 

6.0 
62.4 

LBW + NNJ + NNS + NNT + BA accounted for 87.3% of 
admissions and 94.0% of neonatal deaths. 

CAUSES O F  LOW NEONATAL SURVIVAL RATE 
AMONG LIVE BIRTHS IN NIGERIA 

Severe Neonatal Jaundice and Associated Brain Damage 
(Kcrnicterus) in Nigeria. 

My journey into the business of neonatal jaundice (NNJ) began in 
1980 during my preparation for the Final Fellowship 
Examination of National Postgraduate Medical College of 
~ i ~ e r i a . "  Figure 2 shows a jaundiced baby. 
A lot has been written on neonatal jaundice (NNJ) in ~ i ~ e r i a . " " '  
Severe NNJ is a public health problem in Africa. It is the leading 



cause of cerebral palsy (cripple), a common cause of deafness 
and speech delay and neonatal deaths (NND) in Nigeria. This is 
more so in babies admitted from home. following delivery at 
home, mission houses and inappropriate places. Sofoluwe and 
Gans (1960)~' were the tirst to draw attention to the problem of 
NNJ in Nigeria. Since that first report, NNJ has generated a lot of 
research interests because of its role as majot cause of neonatal 
morbidity and mortality. Majpr causes of NNJ in various parts of 
Nigeria are outlined in Table VIII.""' 
Glucose-6-phosphate dehydrogenase (G-6-PD) deficiency, blood 
group ABO incompatibility. bacterial infections and low 
birthweight (LBW) are the major causes of severe neonatal 
jaundice (NNJ) in Nigeria. Bacterial infections and G-6-PD 
deficiency are more common as causes of NNJ in full term babies 
admitted fi-om home while ABO incompatibility and LBW are 
more common as causes of NNJ in babies who develop jaundice 
before discharge from the hospital. The single most important 
aetiology of severe NNJ and the associated brain damage 
(kernicterus) is the exposure of the G-6-PD deficient neonates to 
agents that can cause jaundice.22." 

ice 

Table VIII: Major Causes of Neonatal Jaundice in Nigeria 

Major Aetiological Factors in Percentages* 
Reference G6PD ABO Low Infections Unknown 
Numbers Def. incomp Birthw. 

23 h - - 12.9 42.0 35.9 

24 y 21 .O 28.0 - - 30-35 

25 h 71.0 22.1 - 29.1 - 
26 y 39.2 28.8 16.0 0.8 28.0 

27 A+ 58.9 27.1 26.0 59.1 9.1 

28 h+ 72.7 35.0 16.7 25.0 - 
29 h 33.0 20.0 40.0 85.0 7.5 

30 y+ 46.6 46.1 28.2 3.4 11.7 
30 h+ 61.0 33.5 26.1 24.3 5.5 

31 y+* 33.0 29.5 27.7 2.9 - 
31 h+* 54.7 26.1 21.7 35.9 21.1 

22 h 61.5 21.1 14.7 25.7 11.9 

* Multiple factors are involved in many cases; y = 
inpatients; = outpatients 
+ (+*) = same author(s) or institution. 

Exposure to Icterogenic Agents and Severe Neonatal 
Jaundice in Nigeria. 
Glucose-6-phosphate dehydrogenase (G-6-PD) deficiency is the 
most prevalent clinically significant enzyme deficiency of man. It 
is the most important aetiological factor associated with severe 
NNI and kernicterus in term infants in Nigeria 22.31 -33 and other 



parts of ~fr ica."  In the US, severe NNJ is not common in the 
term blac4infants with the same variant of G-6-PD deficiency. 
Ifekwunigwe and Luzzatto (1966))~ reported the first case of 
kernicterus in a G-6-PD deficient Nigerian baby exposed to 
excess dose of chloroquine and aspirin. Effiong and Laditan 
(1 976)" reported that 20 of their 175 patients were exposed to 
possible oxidant agents. The agents included chloroquine, aspirin, 
naphthalene balls and vitamin K. Olowe and Ransome-Kuti ' 

(1 980)~"howed that menthol-containing dusting powder caused 
significant increase in serum bilirubin in G-6-PD deficient 
neonates. A frequent observation that NNJ was more severe and 
risk of kernicterus higher among infants delivered at home or 
following early postnatal discharge from the hospital led to the 
postulate that environmental factors such as infections and 
exposure to icterogenic agents play important roles in the higher 
incidence of severe NNJ and kernicterus among Nigerian 
neonates nursed outside hos ital~.'"~' P For the first time (1980),*' we. showed that over 97% of our 
babies with severe jaundice had been exposed to at least one of 

Table IX: Exposure to lcterogenic Agents in Neonates with or 
without ~aundice." 

Agents 
Naphthalene 

Menthol 

Herbs 

Aspirin 

> 2 Agents 

At least one 

agent 

Group 
Ah 

54 (50.9) 

57 (53.8) 

7 (6.6) 

3 (2.8) 

19 (1 7.9) 

86 (86.8) 

Group 
B+ x2 

68 (53.1) 0.1 
P value 

NS 

NS = P>0.05 (not statistically significant; * n = 106 witlt NNJ; 
+ n = 128 witltout NNJ. 

naphthalene, menthol-containing dusting powder and balms, Table X: Comparing the 83 G-6-PD Deficient and 151 G-6- 
aspirin, concoctions (Agbo iba) (Table IX). Exposure to these PD Normal Neonates in Relation to Exposure to Icterogenic 
icterogenic agents was associated with severe NNJ only in the G-  e en ts.'" 
6-PD deficient neonates. Some of the preparations (Agho jedi) Categories of Number and Percentages of Neonates contain Kafura which is related to naphthalene. Naphthalene had Neonates G-6-PD Normal G-6-PD Deficient 
long been associated with severe haemolysis and kernicterus in 

38-42 NNJ + exposure 31 (20.5) 61 (73.5) the G-6-PD deficient infants in many parts of the world. ! No NNI, + 
Inhalation of naphthalene vapour and dermal exposure to 

99 (65.6) 10 (12.1) 
exposure 

mothballs in diapers and garments (Figure 3) by neonates have / NNJ, no exposure 
led to severe haemolysis of red blood cells, and the G-6-PD 9 (6.0) 5 (6.0) 

I 
No NNJ, no 

neonates are particularly at risk. 12 (7.9) 7 (8.4) 
exposure 

Glucose-6-phosphate dehydrogenase deficiency singly or in x2 3.4 association with other factors was the most important cause of 12.3 

jaundice in these babies. The relationship between exposure to P > 0.1 < 0.001 



icterogenic agents, 0-6-PD deficiency and neonatal jaundice was 
determined in 234 neonates admitted from home. History of 
exposure to icterogenic agents (Figures 3 and 4) was recorded for 
the two groups: 106 with jaundice and 128 without jaundice or 
dhistory of jaundice as the control goup.  There was a strong 
association bet\veen NNJ and exposure to icterogenic agents in 
the 83 G-6-PD deficient neonates (p~0.001) .  but there was no 
association between NNS and exposure to icterogenic agents in 
whole group of 234 or 15 1 G-6-PD normal neonates. 

43.44 

Figure 3: Diaper Being Prcscrved with Mothballs 

7 
- *- ---" 

This has also been demonstrated in  NNT patients, who normally 
do not have jaundice or have relatively mild jaundice as 

I 

compared with neonates with significant jaur~dice.'~ It was 
therefore conclur!erl that there is an association (cooperation) 
hetwcen pencticnll~~ detcrrnined i -  deficiency and 
exogenous agents in causing scvcrc NNJ in Nigcrian infhnts. 'Tllis I 

is an eiivil-onmcntal factor acting on a gene in separating Ci-6-PD I 

clcfil:lent r~eotlates for jaundice ve;y early in neonatal period. I 

I Kigure 4: Some Preparations Containing Menthol, Camphor 
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Kernicteras (Brain Damage Secoridary to High Serum 
Bilirubin) 
A baby with early signs of kernicterus is shown in Figure 5 ,  
while Figure b illustrates tlic irreversibility of the damage. While 
kernicterus is i-are in the dclreloped countries due to availability 
of preventive measures against Rhesus iso-immunization and 
effective treatment of NNJ with phototherapy and exchange 
blood transf~ision~? kenlicterus is still a common problem in 



Figure 5: A Baby Showing Early Signs of Kernicterus 

3 1-33 Nigeria and other African countries. For example, our data 
from Ibadan in early 1980s showed that 47% of the babies had 
kernicterus. 22'3'"3 This was similar to 44% reported from ~ h a n a ~ "  
about the same period. Important aetiological factors of severe 
NNJ in babies with liernicterus are G-6-PD deficiency, ABO 
incompatibility, infection, and T_BiJ,J. I3y h;, G-6-PD was the 
most important single aetiologicz! factor and the coexistence of 
G-6-PD deficiency with additioila! factors increased the risk of I 

kernicterus. For example, only 11% oT babies with ABO 
incompatibility alone had kernicterus and increased to 57% when 
other factors coexisted with ABO incompatibility, an.d the main . 

additional factor was G-6-PD deficien~y.~ '  
According to western literature, kernicterus is unusual in ARO 
haernolytic disease of the newborn. The overall 39% prevalence 1 
of kernicterus in ABO incompatibili~:y in our series was due to I 

Figure 6: Jaundiced Brain with Irreversible Damage) t 

\ Two-year old with brain 

the presence of multiple factors and delay in presentation in the 
hospital. The delay in presentation in hospital suggests a lack of 
awareness of jaundice by the parents. A major factor causing the 
delay in recognition of jaundice is probably due to the tradition in 
our community of keeping newborn babies indoors, in poorly lit 
rooms till the naming ceremony on the 8th or 9th day of life. 



Table XI: Relationship between Exposure to Icterogenic 
Agents and ~ernicterus" 

Number (%) of Patients Exposed 
Drugs/Chemicals Non- 

kernicteric Kernicteric 
neonates . . neorrates P Value 
(N=58)  (N=51)  

Naphthalene 30 (5 1.7) 42 (82.4) < 0.001 

Dusting powder 47 (81 .O) 43 (84.3) 

Mentholathum 

Salicylates 

Herbs 

Many bobies were exposed to multiple agents, porticulorly 
among kernicteric babies. 

Determination of Metabolic Products of Mothballs 
(Naphthalene) in Urine of Jaundiced Babies. 
Naphthalene is widely used as a moth-repellant in form of 
mothballs, flakes and deodorant cakes. Naphthalene itself is not 
toxic but on dermal absorption and lor inhalation exposure, its 
major oxidative metabolites. 1- and 2-naphthols have been 
implicated in neonatal jaundice. There was no report in literature 
for the determination of these metabolites in exposed neonates. A 
rapid, specific and sensitive method was developed in this 
~ n i v e r s i t ~ . ~ '  This method was applied to the urine samples of 
jaundiced neonates. Five of the 25 babies with history of I 

exposure to naphthalene and none of the 25 babies without 
history of exposure to naphthalene had 1 -naphthol in their urine. 
The values of 1-naphthol in the urine samples varied between 

0.75 and 11.69yg/rnl with mean of 5k5 pg/ml. The overall 
correlation coefficient (r) between bilirubin values and 1 - 
naphthol was 0.1 while it was 1 in the three G-6-PD deficient 
i n t k n t ~ , ' ~  The small number of I-naphthol detection may be due 
to possible time lag between exposure, manifestation and report 
in the hospital as well as level of exposure. 

Neonatal Jaundice among Nigerian Preterm Infants. 
Neonatal jaundice is more common in premature than term 
infants. This is mainly due to the immaturity of the liver in 
pre~nature babies. Jaundice occurs in about 71% of our preterm 
babies in controlled hospital environment." In such babies, the 
most important factor is prematurity. The only factor associated 
with poor outcome in two of the infants was bacterial infection. 
Better outcome of NNJ even among Nigerian hospital-born 
preterm infants is probably due to early diagnosis. as result of 
better surveillance and prompt management of jaundice among 
in-patients. Since premature babies are more at risk of kernicterus 
even at relatively low bilirubin levels, jaundice is usually treated 
more aggressively in them. 

Jaundice Due to ABO Incompatibility 
In Nigeria and many other African countries, blood group ABO 
incompatibility between mother and her baby is of four major 
factors associated severe NNJ.**"' These reports however 
showed that ABO incompatibility was often associated with other 
causes of jaundice. We have also shown that .in jaundiced babies 
who are ABO incompatible with their mothers, only about 36% 
of the cases could jaundice be attributable to ABO 
incompatibility. Such babies can easily be identified by positive 
direct Coombs' test." 



Bacterial Infections (Septicaemia) and Neonatal Jaundice 
Neonatal septicaemia has been emphasized a s  a major cause of 
severe NNJ in ~ i~e r i a . " " '  Culture proven septicaemia occurs in 
0.8-29% of neonates with severe NNJ and clinically suspected in 
up toa85% of such babies.29 Septicaemia is predominantly found 
in association with severe NNJ in babies delivered at home or 
admitted from home after an early discharge from the hospital. 
We have shown that G-6-PD does not put babies at greater risk of 
developing ~ e ~ t i c a e m i a . ~ " ~ '  Of particular importance are various 
ways the cord are being treated at home.s' The ways the 
umbilicus are treated at home are important factors in"the 
aetiology of NNJ, septicaemia and neonatal tetanus (NNT). These 
three conditions are mainly found in babies admitted from home. 
However, when infection is present in the G-6-PD deficient 
neonates, NNJ tends to be more severe with resultant poorer 
outcome. Diagnosis of sepsis based on clinical features alone will 
therefore result in a higher frequency of sepsis being reported 
among G-6-PD deficient infants because sepsis has clinical 
features in common with kernicterus. 

Neonatal Bacterial Infections: 
Neonatal Septicaemia 
Neonatal septicaemia remains a significant cause of morbidity 
and mortality in babies admitted into neonatal units in Nigeria. 
This has been abundantly demonstrated in many of our 
publications. 40,SS-63 Common bacterial isolates are shown in Table 
XII. Neonatal septicaemia are of concern to clinicians because of 
its tendency to progress rapidly, the difficulty in making early 
diagnosis due to non-specific nature of its clinical presentation in 
affected neonates and its consequences. Incidence and mortality 
rates are high. Predisposing factors are low socioeconomic status, 
lack of antenatal care, maternal pyrexia and congenital 
malformations. A recent disturbing feature of neonatal 
septicaemia is high in-vitro resistance to commonly used 

Table XII: Bacteria Associated with Septicaemia 
Bacterial Number of Number of Number of 
isolates Patients Patients Patients 

( s e p t i c a e m i a ) s ~ ~ ~ ~ ~ ) "  (NNT)~* 
Gram ~ e g a t i v e . ~  
K/eh.~ie//cl . ~ p p  4 4 
E.\chc~.ichicr 4 6 4 
c~oli 
p/.O/C.l I.? .Y/)/7 2 
P . Y c ~ I L / o I ~ ~ ~ / I c ~ . Y  2 
ue~.rlgii~o.c~r 
('ill-ohlicatcr I 
.Y/l /7 

Hcrc17~o/~hi/~/.r 1 
~/lf1ltcllzc/ 
A/jpicaa/ 6 
co/ifi)~.~n 

18 (58.1 %) 12 (66.7%) 4 (50.0%) 
Grnni /~o.\ ili\.e 
LT/crphj ~/ococcz/,c 8 4 4 
l/ll/~czl.Y 
C'/o.~/ridi[ 1/71 2 1 
it~c/chi 
S//*e/7/ococcl1.s 2 1 
foecc1li.s 
S / C I ~ ~ ~ J ~ / ~ ~ O C C ~ I . S  I 
e/7jdc>1-177 idis 

13 (41.9%) 6 (33.3%) 4 (50.0%) 

antibiotics", which has also been reported in many centres in 
Nigeria. 
I bad an opport~~nity to compare data between Nigeria and Saudi 
Arabia - two developing countries. The lower incidence of 
septicaemia and better outcome in Saudi Arabia were probably 



due to better socio-economic conditions, personal ~2nd 'Irr: Methods of Umbilical Cord Care cases of peri- 
environniental hygiene. and better health services. For exampie. umbilical Cellu]itis.'" 
lilally of our mothers in Nigeria came from Plimary Health Care Used Number of Cases Percentaee of 
(PHC) units and home after prolonged 1.~1pt~1.e of ~iiembranes 
(PROM) follo\sed by multiple vaginal examinations - n practice 

Total 
Cut with: 

that increases the risk of infections in PROM. Moreover. the 
ulllbi\ical stunips were being dressed with potentially infected 

Razor blade 2 0 62.5 

nlaterials. a practice that predisposes babies to NNT and NNJ.  :I pair of scissors 4 12.5 

Beri-umbilical Cellulitis. 
Peri-un~bilical cellulitis (Figure 7) has a very high mortality rate 
of over 70%. Ma.jos features are abdominal distention. peri- 
umbilical induration (Iiardening) and inflan~mation. and foul- 
sliiellii~g discharge. Over 90% of the motliers had antenatal care 

Figure 7: Peri-umbilical Cellulitis 

Knife 7 - 
Not stated 6 

Cleaned with: 

Hot fbmentation 2; 

Methylated spirit 17 

Dressed with: 
F ~ I I O W - U ~  ~n c m i c  Dusting powder 

On admission 18 56.3 
34entholated balm G 18.8 
Gentian \~iolet 2 6.3 

1 
Others* 8 25.0 

I ' 4 - *These include traditional herbs and Vaseline cream. 
Twenty-three (71.9%) of the babies died. 

the apparent causative factors (Table XIII). What is required is 
Proper allfenatal care. adequate supervision of delivery, better 
neollatal care and provision of better laboratory facilities to be 
able to reduce incidence of neonatal septicaemia, improve the 
management of neonatal infections and reduce morbidity and but 60% of the babies were delivered at hoflle or in 
mortalit4 fi-om bacteria infections. IIouses." fiere was no recognizable maternal risk factor. Hot 

fomentation and contaminated materials applied to the cord 



The Problem of Neonatal Tetanus (NIUT) in Nigeria 
Tetanus is a highly lctlial disease. especially in tlie ~iewhorli. 
Xeonatal tetanus is still a niaior public health problem in  
\igeSia." It is anlong tllc leading causes of neo~latal dcaths 
D ) .  Maternal immunization \vitIi tetanus tovoid (TT) is 
effective in preventing NNT As part o f  preventi\:e nicasure 
against NNT we carried out maternal TT coverage dnring 
pregnancy in Ife Central Local Go\~esn~neot Area (ICLGR) in 
1990.~ '  

Figure 8: Three Different Babies with Tetanus (A Common 
Scene in Our Hospitals) 

Neonatal Tetanus 

Out of 896 mothers interviewed, only 668 (71.6%) gave a llistory 
of receiving two doses of TT during pregnancy and in only 37 
(4.1%) were records of  evidence of immunization available at 
home. About 35% of the babies were delivered at homeimission 
houses. A follow up study6%howed that the documentation of 
maternal immunization status can easily be improved on with the 

introduction of liome-based niaternal records, issued to the 
prcgliant wonien at booking. This also led to increase in 
171~0portion of mothers who received immunization and proportion 
ol'babics protected against NNT. 
Neonatal tetanus is still l.erJP common in Nigeria today (Figure 
8) .  7'he hospital admission rate for the disease is in fact 
illcreasing in many of our hospitals. The management of NNT 
has semai~ied \~irtuall!-~he same in our institutions. Neonatal 
intensi1.e care \vliicli has improved the outcome in NNT in other 
parts nt' tlie \vorld is no t  a\,ailable to our babies. What has 
changed is thc immunization status of' mothers, this has 
increasccl. A nunibcr of' babies of imniunized women now 
develop NNT." I~mrii~~nization against tetanus in the mothers is 
associntcd ~vitli better outcome." 111 lily two and a half years of 
sqjousn in Saudi Arabia, I did not come across or hear about a 
single case of NNT. The fact that tetanus occurs in babies of 
immunized mothers underscores the need for other nieasures to 
combat the disease. Increased and sustained efforts must be made 
to ensure -hygienic care during delivery and care of newborn 
babies after delivery. Such improved niaternal and neonatal care 
had led to dramatic reduction to almost zero in deaths due to 
NNT in the IJSA before antenatal i~nmu~iization of mothers 
became universal1 y available. 68 

Community Birth Attendants (CBA) or Traditional Birth I 

Attendants (TBA)? 
A lot has been written about TBAs. particularly by non- 
governmental organizations (NGO). The valrles of their training 
and retraining in  reducing maternal and neonatal ~iiortality have 
often been ovel--eniphasized. In ICLGA about 27-35% of the 
deIiveries were being conducted by them.""." We carried out a 
post-training supervision of 19 of them for one-year erjod after R training. Our findings \yere not very encouraging. The first 
problem was what to call them after tlie training. Community 



. .  
Birth Atteridants (CBA) or Traditional Birth Attendants (TBA)! 
The second problem was what should be their relationship wi:h 
the government in terms of employment and facilities they 
needed to carry on their job. 
Only 13 (68.4%) of the 19 CBAs had carried out some deliveries 
one year later and one of them only six deliveries. Six had not 
carried out any delivery one year after training. They needed 
continued support and supervision to maintain the :tandard 
expected by their training. Their training and follow up 
supervision could be expensive and their contribution to 
maternity services was small and sometimes negative. Their 
activities may have some limited value in the remote villages. 

Low Birthweight and Neonatal Surl ival in Nigeria. 
Birth~\els l~t  strongly influences the chances of the ne\\born to 
survive and thrive. Not surprisingl~. LBW is tlic most important 
indirect cause of neonatal mortality and morbidit!, Bet\\een 40% 

I and 80% of neonatal deaths occur amonq LBU' babies. Lo\% 
birthweight inlinls constitute about 16%'" of births and they 
account for about 60-70% of NND in ~ i ~ e r i a . '  

1 Figure 9: A Preterm in Intensive Care 

I C  

Table XIV: Distribution of 19 CBAs According to Their 
Major Groups and Location 

Where Location ., 

Major Groups 

Christ Apostolic 
Church 
Cherubim and 
Seraphim 
The Apostolic 
Faith 
Celestial 
Church 
Herbalists 
Others (Selected 
from the 
Community 

Ile-Ife 

8 

1 

1 

2 

- 
1 

Villages 

- 

1 

- 

- 

2 
3 

Total Number * ,*- 
Practicing 

8 8 <-- * 

L 

1 .- 
2 1 - . - 

~ r n h n ~  inborn babies in WGH, LBW was a major cause of 
neonatal deaths. Most of the LBW infants who died, died within 
24-48 hours of admission, from respiratory failure. 12.13 

Nigeria, there is no neonatal unit that is offering intensive care 
(NICU) to needy neonates. I t  is poisible that man!; of the LBW 





Tablc XV: Comparison of thc Main Clinical Data of the 
I3a hies. 

Hospitals 
Parameter WIIG, Iissa QCFI, Qatif P value 
Total 3 79 3 73 

1 1  Discharge against -s NS 
medical advice 
Male: fknialc ratio 1.02; I 1: 1.08 NS 
(iestational age 34.7 (4.3)'* 32.3 (3.9) < 0.0C) I 
(weeks) 
Rirth\veiglit I 787 (443)- 596 (454) < 0.00 1 
(grams! 
Duration of' I 2.3 (' I .  23.0 (22.4) < 0.00 1 
adtiiissioti (days) 

*Mean (standard deviation) 
+NS (not statistically significant) = I-' 11alue N . 0 5  

Table XVI: Comparison of Rirthweight-specific Survival 
Ratc (NSRIl0OO Atlmission 2mong the Babies. 

Hospitals 
Birthweight WGM, Ilesa QCH, Qatif 
(grams) NSRJl000 NSRll000 P value* 

c 999 167 (24) 250 (44) lus 
1000- 1399 607 (6 1 j 8-21 (95) < ii.CS3 1 
1500-1 999 029 ( 1  26) 942 ( 156) NS 
2000-2499 975 (( 157) 86: (73) < 0.0 1 

b, < 1499 482 (p15) 640 (139) = 0.2 
Total 845 (368) 8 12 (368) NS 

+NS (not statistically significant) = P value >0.05 
Figures in brackets are total for each group 

Tliel-e al-c better sooms for impro\~cment in Nigeria. U;e Iia11e the 
personnel i\,liicli they do not lim~e. What  is laci<ing in Nigeria is 
tlie political \vill. Perhaps a major reason for this is that we 
c o l / c c t i l ~ c ~  lrtclc tlic intellectual capacity lo appreciate that 
neglecting the f b i ~ n t a i ~ ~  of life of nation i.c. reglrctirlg /rev 
newhor11.r i.7 n pclfli to ntrtionnl s~~ic i r le .  

Se~ ,ere  Burns in a Preternl Baby (Figure 9): The Tragedy of 
Being l'oor7' 

Figure 10: Scverc Rurns in il Preterm Infant. 

The first twin had died in the private clinic \vhere they were born. 
He was refeued to tlic hospital but parents decided to keep the 
baby at home. He was being kept \yarn1 with a kcrosene lantern 
when the tragedy occurred. 
This case exemplifies tlie tragedy of being poor. This was an 1 I -  
day old. 1 . I  kg baby with severe burns involving the head, the 
chest and hands. He \vas the second twin. This was a tragedy that 
resulted from poverty in thc face ofi~iaccessible and unaffordable 
licaltli care servicc. For that reason Damas bemoans 
"The hospital !.?there, but without money, you will 



die on its doorstcp." Many of similarly i l l  babies probably die 
at home due to po\,crt?,. 

DISCLJSSION AND IiECOMMENDATIONS 
Neonatal mortalit!: is an important component ol'inl'nnt niortalit!. 
i n  Nigeria and man!- dc\,clopiny co~~~ i t r i c s .  I t  i~ccoi~nts filr itbout I 
ti$:() thirds ot'clcntlis in first !.car ol'lifi'. 
A4qjor causes of neonatal dcatlis in Nigeria and other de\,eloping 
countries arc aspli!~xia and inl'cctions. These liavc bten I 
climin;ited in dc\!elopcd countries so that m@or causes of 
neonatal deaths are extreme prematurity and lethal congenital 

I 

anomitlics. ivhicli account for 90% of NND in such countries. 
Neonatal jaundice and low birtli weight also play a major role in 
liigli nco~iatal ~iiorbidity and n~ortality in Nigeria. In some rapidly 
developing econo~~iies  like Saudi Arabia, the contribution of 
infections and asphyxia to NND has declined due to iniproved 
care as a result of establishment of neonatal intensive care. For I 
example. in a teaching hospital in Saudi Arabia the NSR \\:as 
991.111000 live births and the main causes of NND were 
prematurity (33%). congenital malformations , (35%), birtli 
asphyxia ( 13%) and infections (6%).19 
The estimated annual live births in Nigeria are 5,082,000. With 
estimated NSR of about 95811 000. about 2 13.444 die before the 
age of one niontli. or about 5851da1, or 24 per Iiour. That means 

I 

we are losing a newborn every 3 minutes in the life of the I 

nation. Silently! Unsung! This is unparalleled by any disaster, , 
natural or man-made. About two-thirds of the NND occur 
during tlie first.u.eek of life. and are largely a consequence of 
inadequate or inappropriate care during pregnancy, delivery or 
the critical hours after birtli. With tlie first active breaths after 
birth. a newborn infant sets into motion a cascade of events that 
ends with tlie successfi~l transition from an intrauterine to an 
extra-uterine life. ~ o s t  newborn babies have 110 difficulty in 
establishing the tirst effective breaths \vliich trigger this sequence 

of cliangcs. If mi itifant cannot initiate ancl .sustain cffkctii~c 
breathing after birtli. or if tlie placcnta ha\ malli~nctioned before 
birth. oxygen and carbon dioxide cannot be adequatelq 
exchanged resulting in a dangerous drop in the infant's blood 
oxygen levcl accompanied by an increase in  tlie carbon dioxide 
level and accumulation of acid. This combination of eilcnts is 
called perinatal asphyxia (literally meaning suffocation). If not 
quickly corrected, the heart will weaken and tlie heart rate will 
dangerously slow down, preventing adequate amount of blood 
from reaching the organs. especially the brain. The organs, most 
importantly the brain, may beconie irreversibly damaged. 
We have seen above. that common causes of NND in Nigeria 
today are preventable or treatable conditions. These include 
neonatal bacterial infections (including neonatal tetanus), birth 
asphyxia, neonatal jaundice, and preterm delivery. It was hoped 
that with so much emphasis being placed on Primary Health Care 
(PHC) the occurrence of these conditions would be reduced. 
However. this expectation has not been born out. The reason for 
this is that many babies are still being born at home or mission 
houses. Coupled with this is the deterioration of social services. 
If the asphyxia episode is mild. infants may show no obvious 
evidence of permanent injury to the brain and there nlay be no 
long-term developmental problems. However, if the asphyxia 
episode is severe, an infant may die, or survive with life-long 
neurological disabilities, including cerebral palsy, mental 
retardation, vision and hearing impairments. and learning 
disabilities. Such problems may not necessarily show up until the 
infant is older, necessitating the need for long-term monitoring. 
Any infant who has experienced perinatal asphyxia should 
receive special developmental follow-up for the first few years of 
life. 
Studies from around the world on the secular trends in survivnl 
rate for extremely low birthweight (ELBW <I000 gm) and very 
low birthweight (VLBW <1500gm) babies uniformly indicate 



that thcre Iia\,c been dramatic increases in tlieil- srrrvit~nl rot- in 
tlic past 20 jrcars 01- so. The relative proportion of moderate to 
sc\,crc disability has remained stable during this period of 
increasing sur\,i\:al potential. Most survi\ling \vith 
birtli\\.ciglit (By&') less than 1500gni remain free of significant 
t'i~nctional disabilities. (;i\.eli the gene~.all!* f':t\lourable prognosis 
for c\.cn the smallcst preliiat~~rc infant. tlie cli~iician is probably 
best aci\,isc.il to gi1.e an indi\;idual baby tlic benefit of the doubt. 
C'learl! atid dramatically too. neonatal intensive care has been a 
\vondcr of the t\\.cntictli century medicine. For most LBW infants 
nnci tlicir parents. i t  is \\:ortli i t .  We must therefore find a way to 
protect high q~lrllit!: health care. crt \vhate~:er the cost, for 
cveryonc \.vho needs it. including the slnallest premature infant. 
Antenatal carc has a powerful capacity to prevent fetal damage, 
including brain damage. 
Brain damage can lead to many tragic outcomes. In recent years. 
important advances have been made in tlie state-of-the-art. 
Indeed. ure  ]<now more than we think we know. However, the 
state-of-the-practice lags e l  behind the state-of-the-art 
(knorule(1ge). We lia\~e the opportunity as well as tlie obligation 
to work diligently toward providing a fair start for all our 
children as they move from womb to the close environment of 
the famil\.. from tlie classrooni to the larger world. Survival', 
gro\vtl~ and de~!elopment are simultaneous (not sequential) 
processes. Actions promoting survival or growth enhance 
developinent and vice versa. The high death toll is only part of 
the problem. At any one time, hundreds of millions of people 
- mainly from developing countries are disabled. We need to 
remember that the primary school graduates of 2009 is now 
being born and already being made or maimed for future. 
The 950 live births of today will be dreamers, builders and 
leaders of this century. With good care of newborn we are 
aiming not for a cure of 5 years, but a survival of 65 years or 
more. 

They will be responsible for seeking economic and social 
justice, for halting devastation of our environment and for 
building a world in neighhours and nations tbat can live 
together in peace. They need intact brain to do this. 
Most brain cells are formed before a child reaches three years 
old. Long before many adults realize what is happening, the brain 
cells of a new infant proliferate. connections are made and the 
patterns of a lifetime are established. A child can see and hear 
from birth and is born with pre-dispositions that prepare it to 
perceive, learn, and make demands on the external world. An 
infant communicates from birth by crying and through its facial 
expressions and movements. The in~plications are important. 
Cognitive and social developments are related to the growth of 
brain cells and de1:elopment of neural connections. Health and 
nutritional conditions that damage the brain. even prenatally, 
when most growth is occurring will influence development. 
Because these early years are a time of such great change in a 
young life and of such long-lasting influence, ensuring the rights 
of the child must begir, at the very start of life. Choices made and 
actions taken on behalf o r  childl-en during this critical period 
affect not only how a child develops but how a country 
progresses. No reasonable plan for human development can wait 
idly for the I8 years of childhood to pass before taking measures 
to protect the rights of the child. Nor can it waste the most 
opportune period for intervening in a child's life, the years from 
birth to age three. The time of early childhood should merit the 
highest-priority attention when responsible governments are 
making decisions. Yet, tragically both for children and for 
nations, these are the years that receive the least attention. 
When children fail to get the right-start, they never catch up or 
reach their full potential. 
We either provide the money necessary to ensure every child the 
best possible start in life during the early childhood years OR 
perpetuate the inequities that divide people, compromise their 



well being and eventually destroy societies and nations. . ..like 
we are experiencing in Nigeria today. 'The loving care and 
nurture children receive in their first years - or lack of these 
critical experiences - leave lasting imprints on young minds. 
We cannot simply stand by and accept the wickedness of a 
system whose only miraculous achievement has been 
somehow to concentrate more than four-fifths of the nation's 
wealth is in the hands of less than a tenth of the nation's 
population, while millions of newborns and young children 
around us die unnecessarily. The case of illustrates the well 
known fact that when poverty engulfs a family, the youngest 
are  most affected and most vulnerable - their rights Yo 
survival, growth and development a re  a t  risk.l 
The care of our newborn cannot be regarded as just another task. 
No endeavour is worthier of encouragement t!~an this one. To 
exercise power without humanity.is to engender violence of a 
kind that cannot he fought against with weapons. To break 
the cycles of poverty, violence and disease, interventions must 
rorne early in life, the earlier the better. Poor and unhealthy 
children nlalie for poor and powerless nations that a r e  then a t  
the mercy of stronger nations. A s  the livcs of young children 
are short-changed, so the fortunes of countries a re  lost. 
Choosing NOT to provide the earliest care for children is the 
costliest mistake a nation can make. 
,411 children must eiijoy the highest attainable sinndard c~f health. 
.4(leqertate raeonnfal Iienltla care is criticnl to s~ir\.i\.'al. grc?\ith and 
developlnent. Children struggle not to die; they struggle to 
develop mentally, socially, and emotionally. Child survival is 
part, dot the whole picture. The question is asked: what is the 
quality of life for the child? How can that child realize his/her 
potential? Newborns that are neglected but manage to survive 
and then basically ignored by their society until they reach school 
age, frequently develop serious health and mental deficits that 

may persist and \?;hic;~ tnay generally impede their ability to 
participate productively in their society. 
A11 our k~ital statistics data are at best estimates. Being registered 
at birth should be the first step on life's path. 
I will like join my voicc to those of others in ~ i ~ e r i a ~ ' " " ~ - * ~  to 
say that we need to start neonatal intensive care units in the 
country; at least at the regional levels. The availability and 
accessibility of niodern therapies should be combined with a 
commitment of more resources for advanced intensive care of 
very LBW infants in order to improve both the short- and long- 
term outcome. The differences in hospital-specific mortality rates 
could be accounted for partly by differences in neonatal care 
resources. This supports the need for equal opportunity of high 
quality care for all Iiigh-ris!c infants." In~provement in NSR in 
advanced countries has been attributed to many factors that 
include: better and more eslensive access to ANC, a general 
improvement in standard of living, better nutrition, better 
obstetric and neonatal core and greater access to high quality 
medical care througil pzrinatai regionalization.79'x% cri:ically i l l ,  
VLBW infant with r?iodrrate . i ~  severe respiratory distress 
syndrome or sei:ei-:: birth asp?:\'?:ia needs nconatai intensive cars 
facilities like ventilatol. support to survive. Facilj!ated access to 
medical and perirlatal care and improvement in neonatal care 
hcilities ~vould reverse the current unfavourable neonatal 
morbidity and mortality among the VL,B\x7 i!~Eit.nts in Nigeria. 
Additional reason why we should invest in such facilities is that 
we need them to train junior doctors since access to training 
abroad becomes more and more difficult each day. And those 
who train abroad do not usually return to their home countries 
largely because of inadequate facilities to practice what they have 

. . . . . .. . . . . 
learned. I 

Neonatal jaundice is the commonest neonatal problem all over 
the world. It is the leading cause of brain damage and learning 
disability in Nigeria. Brain damage due to NNJ is very rare in 





Figure 12B: Two or Phototherapy Units for One Baby in the 
US 

Fluorescent liqht 

Baby with rnitd jaundice 

Figure 13: Exchange Blood Transfusion 

I11 adciition, Fdcilities for monitoring sevtrity of jau~idice in the 
Primary Health Care (PHC) centres and Maternity centres should 
be provided. There are s i ~ ~ i p l e  instruments for doing this and they 
do not invol1.e the use of reagents. 

The instruments include: 
a. Ictel-ornetel-, b. Jsui~dice hqeter and c. the Bilicheck. 
The icteroinetcr - reading of 3 recommended for at one serulli 

' 

bilirubin deter~ninatioii" 

Figure 14: 
An Ictcrometer 

Jaundice meter - reading of 20 recommended for at one serum 
I bilirubin determinations4 

The readings on them give excellent correlation coefficient with 
serum bilirubin values. The correlation is better for individual 
babies making very valuable in monitoring the progress of 
jaundice in individual babies. These instruments are non- 
invasive, simple to use ~d results are immediately available. 



Figure 15: A The Jaundice Meter 
6 

Even mothers can use it on their babies as illustrated below. The 
PHC workers will be empowered to identify babies who are at 
risk of developing severe jaundice and refer them early for 
appropriate treatment. Used in tertiary unitss4, the number of 
initial bilirubin determination can be reduced by more than 50% 
thereby reducing the cost of managing infants with jaundice due 
to saving on reagents, equipment and personnel time. 

Bilicheck is as good as using the Bilirubinometer to determine 
the serum bilirubin. 

Figure 16: The Bilicheck 

Bilicheck ;: 

Educating parents on aseptic way of caring for the umbilical cord 
with methylated spirit and cotton wool will also reduce the 
prevalence of septicaemia and NNT. This can he facilitated in the 
hospital environment. For this reason, pregnant women, mothers 
and children-must be given facilitated access to medical care. 

Mr. Vice-Chancellor Sir, permit me to end this lecture by quoting 
the Lady Nobel Prize Winner in Literature. Gabriela Mistral: 
'We are  guilty of many errors and many faults, 
but our  worst crime is abandoning the children, neglecting 
the fountain of life. 
Many of the things we need can wait. 
The children cannot. 
Right now is the time bones a re  being formed, 
his blood is being made and his senses are being developed. 
To him we cannot answer "Tomorrow". 
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