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AB S T R ACT

T he purpose of the s tudy was  to inves tigate the
incidence of gonococcal ophthalmia neonatorum
cons ider ing its  ability to lead to childhood blindnes s
through corneal ulceration and scar ification. Eye
swabs were obtained from 330 neonates  of 1-5 days
in the hospitals  of s tudy. Of these, 248 yielded
growth and s ix  bacter ial genera were identified us ing
s tandard techniques . S taphylococcus  aureus  was  the
mos t prevalent (60.5% ) while Neis ser ia gonor rhoeae
accounted for  1.7% . S usceptibility patterns  of
bacter ial isolates  to four  antibiotics  were determined
us ing Disk-diffus ion tes ts . S taphylococcus  aureus
and Neis ser ia gonor rhoeae showed 62.5 and 100%
susceptibility to Erythromycin while 66.7%  of
Escher ichia coli and Klebs iella and 62.5%  of
Pseudomonas  aeruginosa were susceptible to
Gentamicin. T he incidence of gonococcal ophthalmia
neonatorum for  the per iod of s tudy was  8.9 (cases
per  1,000 live bir ths ). Prevention is  through ocular
prophylax is  by the application of either  1%  s ilver
nitrate ophthalmic solution or  0.5%  erythromycin
ointment to the neonates ’ eyes  some hours  after
bir th. T his  would help to preserve vis ion and reduce
to the bares t minimum the incidence of childhood
blindnes s .

I NT R ODU CT I ON

Ophthalmia neonatorum (neonatal conj unctivitis ) is
defined as  a conj unctival inflammation that occur s
dur ing the fir s t month of life.(1,2) I t presents  with
acute purulent (pus ) discharge from the eyes ,

usually bilateral and as sociated with chemos is
(edema of the conj unctiva), marked hyperemia and
lid edema, which if left untreated can lead to
blindnes s  through corneal ulceration and
scar ification.(3,4)

T he neonate’s  conj unctiva is  s ter ile at bir th but soon
becomes colonized by var ious  microorganisms that
may either  be pathogenic or  non-pathogenic. T he
neonate’s  conj unctiva is  prone to infection, not only
because there are low levels  of antibacter ial agents
and proteins  like lysozyme and immunoglobulin A
and G, but because the tear  film and flow are only
j us t beginning to develop.(5,6)

I n Canada, 71 cases  of gonococcal ophthalmia
neonatorum were repor ted within 1989-1998.(7) For
Flor ida in United S tates  of Amer ica, 68 cases  of
gonococcal infections  were identified between 1984
and 1988. T he rate of clinical gonococcal ophthalmia
neonatorum in F lor ida hospitals  from which cases
had been repor ted was 1.7 per  10,000 live bir ths .(8)
I n another  s tudy car r ied out in Aires , Argentina over
a per iod of four  year s , neonatal conj unctivitis  had an
incidence (cases  per  10,000 live bir ths ) of 39.6 in
1995, 25.3 in 1996, 15.5 in 1997 and 15.2 in
1998.(9)

Ophthalmia neonatorum s til l leads  to blindness  in
approx imately 10,000 babies  annually
wor ldwide.(10) I n the s tudy car r ied out in Kenya,
four  per inatal factors  namely maternal vaginitis ,
presence of meconium at bir th, bir th in a non-s ter ile
environment and pos tnatal development of
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endometr itis  were identified.(10) I n another  s tudy,
premature rupture of membranes , documented or
suspected sexually transmitted disease and local eye
inj ury dur ing delivery were identified as  r is k factors
for  ophthalmia neonatorum to occur .(11)

Mos t ophthalmic infections  in the neonatal per iod are
acquired dur ing vaginal delivery and reflect the
sexually transmitted diseases  prevalent in the
community.(2) T he transmis s ion rate of gonor rhoea
from an infected mother  to her  newborn is  30 –
50% .(2,12,13) Ver tical transmiss ion may play an
impor tant role in neonatal conj unctivitis , as  67%  of
bacter ia from the infected neonates  were s imilar  to
those detected in lower  genital tract and placentae of
mother s , as  shown in the s tudy conducted in Beij ing
by Gao.(14)

Numerous  s tudies  have shown that Chlamydia
trachomatis , S taphylococcus  aureus , Neisser ia
gonor rhoeae,
S treptococcus  pneumoniae, Haemophilus  influenzae,
Escher ichia coli, Klebs iella sp, Pseudomonas
aeruginosa as well as  chemical agents  have been
identified as  causative agents  of ophthalmia
neonatorum.(11,15,17) T he mos t impor tant
bacter ium by its  potential to damage vis ion was
Neis ser ia gonor rhoeae.(11) S taphylococcus  aureus ,
Pseudomonas  aeruginosa, Chlamydia trachomatis
have at one point or  the other  been identified as  the
commones t causative agents .(17-21)

Neis ser ia gonor rhoeae has  a s trong affinity for
columnar  and trans itional epithelium and having
attached to the mucosal cells  begins  to produce
subs tances  like proteases , elas tases  that play an
impor tant role in its  pathogenicity. T he end result is
the development of ophthalmia neonatorum when
the neonate is  delivered through the pas sage where
the organism is  already es tablished.(7,15)
Corneal ulceration, per foration, scar ification and
consequent blindness  result from untreated or  poor ly
treated gonococcal ophthalmia
neonatorum.(2,12,13,22)

Clinical presentations  of ophthalmia neonatorum are
not diagnos tic of the cause, and microbiologic work-
up with cytology, cultures  and microbial sens itivities
is  mandatory. T he selection of specific antimicrobial
therapy is  based on the findings  of laboratory.(23)

A s ingle low dose of ceftr iaxone (62.5mg for  babies
and 125mg for  mother s ) has  been shown to
eradicate Neis ser ia gonor rhoeae from all babies ’ eyes
with no res idual damage, as  well as  from the
mother s ’ cervices .(24) Cefix ime, ceftr iaxone, third
generation cephalospor ins  and the fluoroquinolones
are generally effective agains t Neis ser ia
gonor rhoeae.(7)

T he ideal prophylactic agent would be both non-tox ic
and highly effective in preventing gonococcal,

chlamydial and nongonococcal and nonchlamydial
ophthalmia neonatorum. S ince gonococcal
ophthalmia poses  the greates t threat to a child’s
vis ion, the pr incipal goal of ocular  prophylax is  is  the
prevention of gonococcal infections .(15) Application
of topical 1%  s ilver  nitrate to the eyes  of newborns
has  helped in the prevention of gonor rheal
ophthalmia.(25-28) Erythromycin and tetracycline
are other  prophylactic agents  that can be utilized in
newborns  to prevent the disease.(13,27,29,30) All
three agents  have been found to be effective agains t
the disease when used separately.(15,27,31) T he
effectivenes s  and safety of povidone- iodine were
s tudied along s ide with 1%  s ilver  nitrate and 0.5%
erythromycin, and was found to be more
effective.(10,29,32,33) Management of ophthalmia
neonatorum should be syndromic and sys temic.
Contact tracing is  an integral par t of the
management.(34)

ME T H ODS

S amples  were collected by swabbing the lower
conj unctival sur faces  (with s ter ile swabs ) of healthy
neonates  within 1-5 days  at the special baby units  of
Univer s ity of Benin T eaching Hospital and Central
Hospital in Benin City, Niger ia. T he swabs in the
container s  were labeled for  the required tes ts  and
then transpor ted to the Microbiology laborator ies  of
the hospitals  within two hour s  of collection. On
ar r ival at the laborator ies , the specimens  were
regis tered and then cultured onto pre- labeled oven-
dr ied agar  plates  (Chocolate, Nutr ient and B lood
agar ) at 37oC for  24 hour s . T he chocolate plates
were incubated under  microaerophilic conditions  or
anaerobic environment us ing CO2 j ar . After  the
overnight incubation, the culture plates  with growth
were s treaked and sub-cultured for  another  24 hour s
at 37oC. T he agar  plates  without growth were fur ther
incubated for  24 hour s  at 37oC after  which those
with growth were sub-cultured for  pur ification. Us ing
s tandard techniques , which included cultural, colonial
morphology and biochemical character is tics  of these
isolates  on the media, identified the isolates
obtained. T he antibiotic susceptibility patterns  were
determined by us ing Disk-diffus ion tes ts .

R E S U L T S

A total of 220 eye swabs were collected from
neonates  (with and without discharges ) in Univer s ity
of Benin T eaching Hospital. 195 samples  yielded
growth of which 175 were from discharging and 20
from non-discharging eyes . For  Central hospital, a
total of 110 eyes  swabs  were obtained from
neonates  with and without discharges . Of this
number , 88 yielded growth while 22 yielded no
growth;  73 were from discharging eyes  and 15 were
from non-discharging eyes . T he identification of the
isolates  is  presented in T able 1. T ables  2 and 3 show
the number  of isolates  obtained from diseased and
healthy eyes  of neonates  from the hospitals .
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T able 1 :  I dent i f icat ion of  bact er ial  is olat es

+  POS I T I VE T ES T ;  -  NEGAT I VE T ES T ;  A =  Acid production;  gas  may or  may not be produced;  NA =  No acid
production

Morphology
Gram
stain

Lact-
ose

Gluc-
ose

Man-
nitol

Cata-
lase

Coagu
lase

Mann-
ose

Methyl
red

Voges
Prosk-
auer

Moti-
lity CitrateI ndole

Oxid-
ase

Urea-
se

Probable
identity of
isolates

R ods  in
s hor t
chains

- A A A + - A + - + - + - - Escher ichia
coli

Cocci in
pair s - NA A NA - - NA - - - - - + - Neis ser ia

gonor rhoeae
R ods  in
long
chains  and
clus t er s

- NA A NA + - NA + +  - + - + + Pseudomonas
aeruginosa

S hor t  r ods
in  pair s - A A A + - NA - - - + - - + Klebs iella sp

Cocci in
clus t er s + NA A NA + + NA - - - - - - - S taphylo-

coccus  aureus
Cocci in
chains + NA NA NA - - NA - - - - - - - S trepto-

coccus  sp

T able 2 :  Number  of  bact er ial  is olat es  obt ained f r om dis eas ed and healt hy eyes  ( U niver s i t y of  B enin
T eaching H os pit al)

Organisms
Number  of isolates  from diseased

eyes  n= 175(% )
Number  of isolates  from healthy eyes

n= 20(% )
S taphylococcus  aureus 104 (59.4) 11 (55)
S treptococcus  vir idans 19 (10.9) 4 (20)
Escher ichia coli 27 (15.4) 3 (15)
Klebs iella sp 6 (3.4) 2 (10)
Pseudomonas  aeruginosa 16 (9.1) 0
Neis ser ia gonor rhoeae 3 (1.7) 0

T able 3 :  Number  of  bact er ial  is olat es  obt ained f r om dis eas ed and healt hy eyes  ( Cent r al H os pit al)

Microorganisms Number  of isolates  from diseased
eyes . n=  73 (% )

Number  of isolates  from healthy eyes .
n=  15 (% )

S taphylococcus  aureus 46 (63) 7 (46.7)
S treptococcus  sp 19 (26) 4 (26.7)
Escher ichia coli 4 (5.5) 3 (20)
Pseudomonas  aeruginosa 3 (4.1) 1 (6.7)
Neis ser ia gonor rhoeae 1 (1.4) 0

T he difference between the number  of isolates  from diseased and healthy eyes  was  s tatis tically s ignificant by
Wilcoxon (p= 0.02) for  samples  from Univer s ity of Benin T eaching Hospital. However , the difference in the number
of isolates  from diseased and healthy eyes  of neonates  from Central Hospital was  not s tatis tically s ignificant
(p= 0.31). Escher ichia coli and Klebs iella sp showed 66.7%  and Pseudomonas  aeruginosa 62.5%  susceptibility to
gentamicin. I n addition, S taphylococcus  aureus  and Neis ser ia gonor rhoeae showed 62.5 and 100%  susceptibility to
erythromycin. From this  s tudy, the organisms  implicated in ophthalmia neonatorum in order  of decreas ing
frequency are S taphylococcus  aureus , S treptococcus  sp, Escher ichia coli, Pseudomonas  aeruginosa, Klebs iella sp
and Neis ser ia gonor rhoeae (T able 4). T he incidence of gonococcal ophthalmia neonatorum for  the s tudy per iod was
8.9 (T able 5).
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T able 4 :  F r equency of  or ganis ms  impl icat ed in opht halmia neonat or um in  t he hos pit als  of  s t udy.

Organisms T otal number  of isolates  from diseased
eyes  n= 248

%

S taphylococcus  aureus 150 60.5

S treptococcus  sp 38 15.3

Escher ichia coli 31 12.5

Pseudomonas  aeruginosa 19 7.7

Klebs iella sp 6 2.4

Neis ser ia gonor rhoeae 4 1.6

T able 5 :  I ncidence of  gonococcal opht halmia neonat or um in  t he hos pit als  of  s t udy for  Januar y –
December , 2 0 0 1

Hospitals
T otal number  of

bacter ial isolates  from
diseased eyes

T otal number  of
Neis ser ia gonor rhoeae

I ncidence of
gonococcal
ophthalmia

neonatorum(per
1,000 live bir ths )

T otal live bir ths

Univer s ity of Benin
T eaching Hospital

175 3 10.6 283

Central Hospital 73 1 5.9 169

Univer s ity of Benin
T eaching hospital and
Central hospital

248 4 8.9 452

DI S CU S S I ON

T his  s tudy shows  that several organisms were
isolated from the eye swabs of neonates  with
conj unctivitis . T hese same organisms have been
isolated in previous  s tudies .(11,15,17)
S taphylococcus  aureus  predominated as  a cause of
ophthalmia neonatorum. S treptococcus  sp,
Escher ichia coli, Pseudomonas  aeruginosa, Klebs iella
sp and Neisser ia gonor rhoeae followed this .
Chlamydia trachomatis  was  not isolated. T his  finding
is  cons is tent with the results  of other  inves tigator s
(17,18) who repor ted that S taphylococcus  aureus
was  the commones t causative agent of ophthalmia
neonatorum in their  s tudies . I n one of these s tudies ,
S taphylococcus  aureus  was  followed by Escher ichia
coli, Pseudomonas aeruginosa, while Chlamydia
trachomatis  and Neisser ia gonor rhoeae were
respons ible for  less  than 5%  of all cases . T his  s tudy
however  differed from that of Yetman and Coody
(11) who found Chlamydia trachomatis  most
prevalent. I n other  s tudies , Haemophilus  influenzae,
S treptococcus  pneumoniae and Pseudomonas
aeruginosa were at one point or  the other  found as
the prevalent bacter ial pathogens  in ophthalmia
neonatorum.(19-21)

T he difference in the number  of bacter ial isolates
from neonates  with and without the disease in

Univer s ity of Benin T eaching hospital was  s tatis tically
s ignificant (p= 0.02). T he larger  number  of isolates
from neonates  with the disease shows the degree of
pathogenicity of the organisms implicated in
ophthalmia neonatorum. I n the pas t, the disease
was  thought to be caused by either  Neisser ia
gonor rhoeae or  Chlamydia trachomatis .(35)

I n all cases  Neis ser ia gonor rhoeae was  isolated only
from neonates  with conj unctivitis  in both hospitals .
T he incidence of gonococcal ophthalmia neonatorum
in Benin City within the per iod of s tudy was  8.9 per
1,000 live bir ths . T his  finding is  close to the 15.5 in
1997 and 15.2 in1998 for  Aires , Argentina by De
Bar tolomeo et al.(9) An incidence of 1.7 per  10,000
live bir ths  was  repor ted in F lor ida, United S tates  of
Amer ica (8), which is  very much lower  than the
finding of this  s tudy. T he incidence of gonococcal
ophthalmia neonatorum appear s  high when
compared to those of advanced nations  like United
S tates  of Amer ica and Canada, is  s til l within
acceptable limits  taking into cognizance the limited
resources  available for  health care delivery sys tem in
developing countr ies .

T he campaign agains t childhood blindnes s  is
gradually gaining grounds . I n these days  where
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there is  an upsurge of HI V/AI DS , many young adults
who used to indulge in indiscr iminate sex have
refrained themselves  with a good percentage us ing
precautionary measures  like keeping a s ingle par tner
and the use of condoms . T his  has  also helped in
reducing the transmis s ion of sexually transmitted
diseases  hence the incidence of gonococcal
ophthalmia neonatorum is  not alarming. Also, in the
hospitals  of s tudy, preventive measures  are taken as
a drop of 1%  s ilver  nitrate solution is  applied to each
eye of the neonate some hour s  after  bir th.

S ince gonococcal ophthalmia neonatorum poses  the
greates t threat to a child’s  vis ion, it is  generally
believed that the pr incipal goal of ocular  prophylax is
should be the prevention of the disease.(15,36) T he
susceptibility of the organisms  implicated to four
antibiotics  was  car r ied out. S taphylococcus  aureus
and Neis ser ia gonor rhoeae showed susceptibility of
62.5 and 100%  to erythromycin while 66.7%  of
Escher ichia coli and Klebs iella sp and 62.5%  of
Pseudomonas  aeruginosa were susceptible to
gentamicin. S everal s tudies  have shown that
erythromycin, tetracycline and s ilver  nitrate are
effective in preventing gonococcal
ophthalmia.(13,27,29,30) T his  s tudy also shows  that
erythromycin would help in the prevention of the
disease when applied to the neonates ’ eyes  some
hour s  after  bir th.

T he W.H.O. Vis ion 2020- " T he Right to s ight, Global
initiative for  the elimination of avoidable blindnes s "
is  highly committed to the control of blindnes s  in
children. I t has  been found that ophthalmia
neonatorum among other s  are the maj or  causes  of
blindnes s  in low- income countr ies  in Afr ica and other
continents .(37) I n about 50%  of children who are
blind today, the under lying cause could have been
prevented, or  the eye condition treated to preserve
vis ion or  res tore s ight.(37)
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