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S U M M A R V 

Bacter ial growth was obtained f rom 114 neonates f rom al l 

the paedia t r ic units of the Kenyatta National Hospital ( K . N . H . ) 

where neonates a r e admitted and managed during the per iod January 

to December , 1980. 
I 

The posi t ive bac te r i a l blood cu l tu res of the 114 neonates were 

Staphylococcus albus in 35 c a s e s (29. 7%, Staphylococcus au reus in 24 

c a s e s (20. 3%, Escher ichia coli in 21 c a s e s (17. 8%), Klebsiel la in 

17 c a s e s (14.4%), Streptococcus faeca l i s in 7 c a s e s (5. 9%), Proteus in 

4 c a s e s (3. 4%), C i t robac te r and Acinetobacter in 3 c a s e s (2. 5%) each, 

St reptococcu s vi rid an s in 2 c a s e s (1.7%) and Alkali gines faeca l i s and 

Enterobacter in 1 c a s e (0. 8%) each. A mixed growth of 2 m i c r o o r g a n i s m s 

was obtained f r o m 4 blood spec imens . 

Staphylococcus albus was 71.4% sensi t ive to cot r imoxazole , 

65.7% sensi t ive to Lincomycin, 57. 1% sensi t ive to each of 

Erythromycin and Methicill in, 17. 2% sensi t ive to ampicil l in and 

only 8. 6% sensi t ive to penicill in - G. 

Staphylococcus au reus was 87. 5% sensi t ive to Lincomycin, 

79. 2% sensi t ive to cot r imoxazole , 58. 3% sensi t ive to methici l l in 

and 41, 7% sensi t ive to ery thromycin . It showed 100% r e s i s t a n c e to 

btoh ampicillin and penicill in - G. 

Sensitivity to Gentamycin and Kanamycin was not r e s t ed for both 

Staph albus and Staph aureus . 

Escher ichia coli was 100% sensi t ive to gentamycin, 82.4% 

to cotrimoxazole, 64, 7% sensi t ive to kanamycin and 11, 8% sensi t ive 

to ampicillin. 



Klebsiel la . Was 100% sensi t ive to gentamycin, 82.4% 

sensi t ive to cotr irnoxazole, 64. 7% sensi t ive to 

kanamvcin and only 11. 8% sensi t ive to ampici l l in . 

F rom only one specimen p ro teus was recovered 

which was 100% res i s tan t to both gentamycin and 

kanamycin but 100% sensi t ive to cotr i rnoxazole. 
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INTRODUCTION AND REVIEW OF LITERAL LIRE 

Septicaemia in the neonatal infant r e f e r s to genera l i sed bac te r ia l 

infection documented by a posi t ive blood cu l tu re in the f i r s t 4 weeks of 

life (I), Ear ly diagnostic f e a tu r e s of sept icaemia in the newborn and 
• 

especially in the p r e m a t u r e infant a r e nebulous and neonatal sep t icaemia 

has a high c a s e fatal i ty r a t e without t r ea tment (2). With p re sen t ly 

available ant imicrobia l agents most c a s e s can at least theore t ica l ly be 

treated successful ly . T r e a t m e n t has t h e r e f o r e to be init iated on suspicion 

of infection and before the respons ib le mic roo rgan i sm has been identified. 

Generally bac ter ic ida l ant ibiot ics a r e p r e f e r a b l e to bac te r ios ta t i c ones 

as the neonate has a dec reased abil i ty to ove rcome infection both at the 

cellular and humo ra l level (1, 2). 

The incidence of neonatal sept icaemia has remained fa i r ly 

constant over the past 40 y e a r s and va r i e s f r o m 1 p e r 1000 to 1 in 

1600 live b i r ths (3), The mor ta l i ty r a t e of neonatal sept icaemia 

prior to 1937 was about 90% (4). The f igure has fallen since the 

advent of antibiotics and has ranged between 13 to 45 p e r cent in recent 

ser ies (3). Since the management of neonatal sept icaemia does not 

vary significantly amongst most hospi ta ls the d i f fe rence in aetiologic 

agents and host f ac to r s probably account for the m a j o r d i f f e rences in 

mortality ra tes . 

A neonate may acqui re an infection before it is born, during 

birth or thereaf te r during the neonatal per iod. Maternal infection 

prior to delivery p laces the neonate at an inc reased r i sk of infection. 



Pre -ec l amps i a and chronic ca rd iovascu la r and rena l d i s ea se also 

i n c r e a s e the r i sk of foetal and newborn infection. The mechanism is 

not known but is thought to be assoc ia ted with foetal malnour ishment 

secondary to poor placental blood supply (3). 
i 

Bacter ial t ransp lacen ta l infection is an uncommon event-

T h r e e o rgan i sm a r e p re sumed to c r o s s the placenta and infect 

the foetus namely L i s t e r i a monocytogenes, Campylobacter and 

Treponema pallidum (5). Ascending infect ions by o r g a n i s m s 

colonizing the mate rna l genital t r ac t o c c u r s cons iderably m o r e 

frequently than t ransp lacen ta l spread (6). To reach the amniotic 

fluid f rom which it may be swallowed or a sp i ra ted a bac te r ium 

must t r a v e r s e the ce rv ica l mucous plug, the decidua capsu l a r i s , 

the chorion and the amnion. At t e r m however, in the region of the 

internal OS, the decidua is absent and the amnion and chorion a r e 

markedly atrophic providing pe rhaps a l e s s - e f f ec t i ve b a r r i e r to 

bacter ia l invasion than e a r l i e r in gestation (3). Blanc (6) has 

reported data that show excellent cor re la t ion between vaginal f lora , 

bacteria recovered f rom infected amniotic sacs , and those bac t e r i a e 

responsible for infection of the neonate. He has also demons t ra ted 

a progress ive i n c r e a s e in the r a t e of r ecove ry of bac te r ia f r o m amniotic 

cavity with increas ing durat ion of memberane rupture . 

Bacterial infection of the foetus is assoc ia ted most commonly 

with passage through the bi r th canal . He re the usually s t e r i l e 

foetus encounters ma te rna l viginal, per ineal , faecal and skin f lora 

and many fac to r s re la ted to init ial colonization a r e sti l l not understood 

(3, 7). It has however been demonst ra ted that dense pharyngeal 

colonization, high umbil ical colonization density as well as 
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colonization by g ram-nega t ive o r g a n i s m s a r e assoc ia ted with 

increased incidence of s eps i s and sept icaemia in the neonate (7). 

The neonate may also acqui re infection f rom manipulat ive 

p rocedures such as umbil ical vein, ca the ter iza t ion , intubation as well 

as contaminated water in incubators and in t ravenous fluids in which 

gram negative bacil l i may grow (8). M e m b e r s of staff and mo the r s 

who handle the newborn may also act as s o u r c e s of infection. 

Once infected the neonate has d e c r e a s e d abili ty to 

overcome infection both at the ce l lu la r and humora l level (2). 

Although foetal p l a sma ce l l s s ta r t synthesis ing lgG antibodies at 

approximately 12-20 weeks gestat ion, the bulk of lgG antibody in 

neonatal blood is thought to be of ma te rna l origin (9). Maternal 

lgG antibody is the only immunoglobullin that c r o s s e s the placenta 

and has been demons t ra ted in foetal t i s s u e s as ea r ly as 38 days of gestat ion, 

lgG levels remain low during the f i r s t and second t r i m e s t e r s but 

increase rapidly during the thi rd t r i m e s t e r and. at b i r th may exceed 

levels in the mother (9). 

IgA antibodies do not c r o s s the placenta and a r e undetectable 

in cord blood. Serum IgA. antibodies become detectable seve ra l 

weeks a f t e r b i r th (2, 9). 



- 6 -

Complement is a genera l t e r m for a s e r i e s of nine s e r u m 

proteins responsib le for many a spec t s of inf lammation and 

bacteriolysis . Several components of the complement sys tem 

formed during activation of the complement pathway aid in the 

process of chemotaxis and opsonization (the p repara t ion of 

bacteria for ingestion by phagoc}'tes) (10). The fourth 

complement protein to be act ivated C3 is cleaved into 2 unequal 

fragments, the l a r g e r of which C3b is an important opsonin. The 

rate of bacter ia l phagocytosis is propor t ional to s e r u m levels of 

C3 and the neonate is re la t ively deficient in C3 (about 50% of 

adult levels (10, 11). Leucocytes f rom neonates a r e able to 

phagocytose and kill bace r i a when placed in no rma l adult 

plasma, but the same leucocytes p r o c e s s the bac te r ia poorly if 

placed in p lasma f rom neonates of low bir th weight (11). The defect 

would appear to be in the lack of specif ic antibody and deficient a l te rna t ive 

complement pathway components which a r e n e c e s s a r y for the 

opsonization of bac ter ia and in pa r t i cu l a r g r a m negative bacil l i . 

A wide variety of m i c r o o r g a n i s m s cause sept icaemia in the 

neonate and current ly bac te r ia l impl icated in newborn infect ions a r e 

more usually g ram negative o r g a n i s m s a r i s ing f r o m the gas t ro in tes t ina l 

tract as well as the "wa te r -bugs" Pseudomonas and Klebsiel la and many of thes 

are resistant with increas ing f requency to most ant ibiot ics (2, 13). The 

identity of the responsible mic roo rgan i sm may very occas ional ly be 

known but often the doctor has to make an educated guess , and h a s 



therefore to keep continually informed on infecting m i c r o o r g a n i s m s 

and their antibiotic sensit ivity pa t te rn in his hospital . 

Medical L i t e r a t u r e usually provides some information on. 

predominant o r g a n i s m s in some hospi ta ls but each hospital must 

publish the antibiotic sensi t ivi ty pa t te rn of m i c r o o r g a n i s m s cul tured in the 
| 

hospital regular ly . It is hoped t h e r e f o r e that the r e s u l t s of th is study 

will throw some light on the pa t te rn of m i c r o o r g a n i s m s causing infection 

in the neonates and the i r antibiotic sensi t ivi ty pat tern at the Kenyatta 

National Hospital. To my knowledge this is the f i r s t compilation of the 

pattern of neonatal infection in th is hospital . 
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AIMS AND OBJECTIVES 

To analyse all the posit ive blood cu l tu re s obtained f rom 

nronates at the Kenyatta National Hospital (K.N.H. ) for the 

pe r iod January 1st to December 31st 1980 and find out :-

1. The total number of posi t ive blood cu l tu res , the 

overa l l pat tern of m i c r o o r g a n i s m s obtained and the 

distribution of the posi t ive blood cu l tu re s in t e r m s of the 

var ious units of the Kenyatta National Hospital where 

neonates a r e usually admitted and managed. 

The Materni ty N u r s e r y Unit 

The Paediatr ic inpatient wards 1 and 2 

The Paediatr ic Observation ward (P.O. W. ) 

2. The age and sex distr ibution of the neonates f rom whom 

positive blood cu l tu res were obtained and es tabl ish 

the relat ionship if any, between the age of the 

neonate at the t ime the blood was taken for 

cul ture and the mic roorgan i sm recovered 

3. The antibiotic sensi t ivi ty pa t te rn of all the m i c r o o r g a n i s m s 

obtained to locally available ant ibiot ics to which sensi t ivi ty 

is routinely tested, and compare any s i m i l a r i t i e s or 

d i f ferences in this sensi t ivi ty of the m i c r o o r g a n i s m s 

recovered f rom the t h r e e units in 1 above. 
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M A T E R I A L S AND> M E T H O D S 

Thi s is a r e t ro spec t ive study in which c a s e r e c o r d s of all neonates 

admitted into the Kenyatta National Hospital ( K . N . H . ) Paediatr ic Wards, 

the Paediatric Observat ion Ward (P.O. W.) and the Materni ty N u r s e r y 

for the period January 1st to December 31st 1980 were examined. Any 

neonate in whose c a s e r e c o r d s t h e r e was a posi t ive blood cu l tu re repor t , 

was included into the study. 

In those c a s e s where blood had been submitted fo r cu l ture and 

sensitivity but the bacter io logical repor t was miss ing f r o m the c a s e 

records it was poss ib le to t r a c e the repor t in the Bacteriology 

Department filing room using the date the blood was submitted and 

the neonates name and inpatient number . 

For each neonate f rom whom a posi t ive blood cu l tu re 

was obtained the following information was ext rac ted and 

recorded on a separa te p iece of paper designed for subsequent 

analysis. 

(a) personal deta i ls - name, inpatient number , 

sex and age at the t ime 

blood was taken and submitted 

for cu l ture . 
The unit where the neonate was admit ted. 

(b) The organism(s) recovered f rom the neonates blood 

and the antibiotic sensi t ivi ty pat tern of the 

microorganisms to locally avai lable and tes ted 

antibiotics. 
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The usual p rac t i ce in th i s hospital is that blood for 

cul ture and sensi t ivi ty is submitted to the labora tory in nutr ient 

broth which is incubated at 37°C for 12-24 hours be fo re 

si '^cultures a r e done on both chocolate aga r and McKonkey 

medium. La t e r identification of the mic roo rgan i sm and i t s 

antibiotic sensi t ivi ty test is dene and repor ted . Usually most 

specimens reach the l abora to ry within t h r e e hou r s a f t e r they 

are collected since spec imens a r e collected f rom all the w a r d s a t 

3 hourly in te rva l s during the dayt ime. Those spec imens that a r e 

taken during the night a r e sent to the routine labora tory , that 

functions for 24 hours , where again they a r e incubated overnight and 

t r ans fe r red to the Depar tment of Microbiology for subcul tures the 

following day. 

The blood is normal ly col lected by a doctor f rom a pe r iphe ra l 

vein a f te r cleaning the skin with a spir i t swab, and a different s t e r i l e 

needle is used to inject the blood into the bott le containing the nutr ient 

broth. In some c a s e s especia l ly those neon at es with neonatal 

jaundice who requi red exchange t ransfus ion blood was col lected 

from the umbilical vein during this p rocedure . 
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RESULTS 

During the per iod of study, January to December 1980, a total 

of 3010 spec imens were submitted f r o m the whole of the Kenyatta 

National Hospital to the Department of Microbiology for cu l ture and 

sensitivity. Out of these a bac te r ia l growth was obtained f rom 

318 (10. 6%) of which 114 were spec imens f rom the neonatal age 

group (i. e. babies 28 days old or younger) and a r e the subject of 

the study. 

A mixed growth of 2 spec ies of m i c r o o r g a n i s m s were 

obtained f rom 4 blood spec imens making the total f requency of 

recovery of m i c r o o r g a n i s m s 118. The neonates came f rom the 

3 units of the Kenyatta National Hospital where neonates a r e 

admitted and managed as shown in Tab le I below. 

TABLE I: Distribution of the study group of neonates 

f rom the th ree paedia t r ic uni ts at Kenyatta 

National Hospital . 

Maternity N u r s e r y 47 

Paediatric Wards 55 

Paediatric Observat ion Wards 12 

The neonates managed in the N u r s e r y a r e usually del ivered in the 

hospital materni ty unit whilst those managed in the 2 o the r units a r e 

born outside the hospital and a r e l a t e r admit ted into the hospital 

41.3% 

48.2% 

10. 5% 
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when taken i l l . F o r f u r t h e r ana lys i s the l a t t e r two groups a r e 

t reated together s ince they have this f ea tu re in common and the 

f igures for the paedia t r ic observat ion ward a r e too smal l fo r 

separate analys is . I 

SEX DISTRIBUTION 

Of the 114 neonates 65 (57%) were m a l e s and 49 (43%) 

were females . F r o m the t h r ee units ma l e s outnumbered f ema le s 

as shown in Tab le II. 

TABLE II: Sex distr ibution of neonates f r o m 

whose blood bac te r i a l growth was 

obtained at the Kenyatta National 

Hospital , 

UNIT MALE FEMALE TOTAL 

MATERNITY NURSERY 26 21 47 

PAEDIATRIC INPATIENT 
WARDS 31 24 55 

PAEDIAT RIC OBSER VAT ION 
WARDS S 4 12 

TOTAL: 65 

i 

49 114 
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AGE DISTRIBUTION 

Of the 114 neona tes 64 (56. 1%) w e r e 7 days old or l e s s . 

86 (75. 4%) w e r e 14 days old or l e s s and only 3 bab ies w e r e 

more than 21 days old at the t i m e blood was taken and submit ted 

for cu l tu re and sens i t iv i ty . ; 
| 

3 bab ies f r o m the Mate rn i ty N u r s e r y Unit had a pos i t ive blood 

cul ture f r o m blood taken on the f i r s t day of l i fe and 6 bab ie s w e r e 2 

days old. 

No baby f r om the paed i a t r i c w a r d s or the paed i a t r i c obse rva t ion 

ward was l e s s than 4 days old at the time blood was taken and submit ted 

for cul ture and sensi t iv i ty . 

TABLE III: Age d is t r ibut ion of the neona tes who 

had pos i t ive blood cu l tures f r o m all the 

3 uni ts . 

AGE NUMBER OF 

NEONATES 

PERCENTAGE OF 

T O T A L 

0 - 7 days 64 56. 1% 

8 - 14 days 22 19. 3% 

15 - 21 days 25 21.9% 

22 - 28 3 2. 7% 

114 
i i 

100% 



FREQUENCIES O F R E C O V E R Y O F M I C R O O R G A N I S M S 

F R O M A L L T H E 3 U N I T S 

TABLE IV: F requenc ies of a l l m i c r o o r g a n i s m s recovered 

f rom alJ the 3 units of the Kenyatta National 

Hospital 

MICROORGANISM FREQUENCY OF . PERCENTAGE 
RECOVERY OF TOTAL 

i 
Staphylococcus albus 35 

| 
29. 7% 

Staphylococcus a u r e u s 
1 

24 20. 3% 

Escherichia coli 21 17. 8% 

Klebsiella 17 14.4% 

Streptococcus faeca l i s 7 5. 9% 

Proteus 4 3.4% 

Citrobacter 3 2.6% 

Acinetobacter 3 2. 6% 

Streptococcus vi r idans 2 
-

• 

1 • 7% 

Alkaligines faeca l i s 
i 

1 
1 0. 8% 

Enterobacter 1 0. 8% 

Tota l 118 100% 
j 



The f requenc ies of the m i c r o o r g a n i s m s a r e fu r the r divided into the two 

units i . e. matern i ty n u r s e r y and paedia t r ic wards and paedia t r ic observat ion 

ward for compar i son . 

TABLE V: F requenc ie s of m i c r o o r g a n i s m s recovered 

f rom matern i ty n u r s e r y compared to 

f requenc ies of the same m i c r o o r g a n i s m s 

f rom the wards and paedia t r ic observat ion 

wards . 

MATERNITY NURSERY PAEDIATRIC WARDS 

AND P.O. W. 

MICROORGANISM FREQUENCY 
OF 

RECOVERY 

PERCENTAGE FREQUENCY PERCENTAGE 

Staphylococcus albus 10 20% 25 36. 8% 

Staphylococcus au reus 11 22% 13 19.1% 

Escherichia coli 14 28% 7 10. 3% 

Klebsiella 8 16% 9 13.2% 

Proteus 1 2% 3 4.4% 

Citrobacter 0 o% 3 4. 4% 

Streptococcus faeca l i s 
l 

4 8% 3 4-4% 

Acinetobacter 1 2% 2 2. 9% 

Streptococcus vi r idans 1 2% i 
JL 1.5% 

Alkaligines faecal is 0 o% 1 1.5% 

Enterobacter 0 o% 1 "i CCT7 1. O/o 

TOTAL: 50 \100% I 68 1 100% 



ANTIBIOTIC S E N S I T I V I T Y P A T T E R N S OF THE 

MIC ROQR CAN I SMS R ECO VER ED 

| 

1. STAPHYLOCOCCUS ALB US: was recovered f rom 35 neonates 

and was tes ted for sensi t ivi ty to the set of ant ibiot ics shown. 

TABLE v i : Antibiotic sensi t ivi ty pa t t e r of Staph, a lbas r ecovered f rom 

all the neonates in the study group. 

ANTIBIOTIC NUMBER 

SENSITIVE 

PERCENTAGE 

OF TOTAL TESTED 

Cotrimoxazole 2.5 71.4% 

Lincomycin 23 
i 

65.7% 

Erythromycin 20 57. 1% 

Methicillin 20 57. 1% 

Sulphafurazole 11 31.4% 

Tetracycline 8 22. 9% 

Arnpicillin 6 17-2% 

Penicillin - G 3 8.6% 

NOTE: Staph, albus r ecovered f rom 2 spec imens in 

the study group was res i s tan t to al l 

antibiotics tes ted above. 
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i , 

COMPARISON OF ANTIBIOTIC SENSITIVITY PATTERN_OF 

STAPH ALBUS RECOVERED FROM THE MATERNIT Y 

NURSERY AND THAT RECOVERED FROM THE PAEDIATRIC 

WARDS AND THE PAEDIATRIC OBSERVATION WARD 

F r o m the Materni ty N u r s e r y Staph aibus was recovered f rom 10 

neonates and f rom 25 neonates f rom the o ther 2 units. 

TABLE vn Antibiotic Sensitivity pa t tern of staph albus 

r ecovered f rom N u r s e r y compared to 

staph albus r ecovered f rom paedia t r ic wards 

and paedia t r ic observat ion ward. 

MATERNITY 

NURSERY 

PAEDIATRIC WARDS 

AND P.O. W. 

ANTIBIOTIC NUMBER 

SENSITIVE 

PERCENTAGE NUMBER 

SENSITIVE 

PERCENTAGE 

Cotrimoxazole 6 60% 19 76% 

Lincomycin 5 50% 18 72% 

Erythromycin 4 40% 16 64% 

Methicillin 4 40% 14 56% 

Tetracycline 2 20% 10 40% 

Sulphafurazole 1 10% 6 24% 

Ampicillin 1 10% 3 12% 

Penicillin - G 0 o% 3 12% 



2. STAPHYLOCOCCUS AUREAUS: Staph, a u r e u s was r ecove red 

f rom 24 spec imens f rom the whole of the study group of which 

13 were f rom the Paediatr ic Wards and P. O. W. and 11 f rom the 

Materni ty Nur se ry . The overa l l antibiotic sensi t ivi ty pat tern 

of staph, a u r e u s is shown in the table below: 

TABLE v i i i : Antibiotic sensi t ivi ty pat tern of Staph a u r e u s 

r ecovered f rom all the units. 

ANTIBIOTIC NUMBER 

SENSITIVE 
PERCENTAGE 

Lincomycin. 21 87. 5% 

Cotrimoxazole 19 79. 2% 

Methicillin 14 58. 3% 

Sulphafurazole 14 58. 3% 

Erythormycin 10 41.7% 

Tet racycline 8 33. 3% 

Ampicillin 0 o% 

Penicillin - G 0 &7o 
1 



C O M P A R I S O N O F A N T I B I O T I C S E N S I T I V I T Y O F E . C P U F R O M 

T H E M A T E R N I T Y N U R S E R Y A N D T H E P A E D I A T R I C W A R D S 

A N D P . O . W . I 
i 

F r o m the N u r s e r y E. coli was r ecovered f rom 14 neonates and 

f r o m the wards and P. O. W. f r o m 7 neonates . 
I ' ' 
I 

TABLE XI: Antibiotic sensi t ivi ty pa t t e r of E. c o l i 

f r om the Materni ty N u r s e r y compared 

to that f r o m the Paediatr ic wards and P. O. W. 

E. Coli F r o m Materni ty 

N u r s e r y 

E. col i f r o m Wards 

and P. 0 . W. 

ANTIBIOTIC- NUMBER 

SENSITIVE 

PERCENTAGE NUMBER 

SENSITIVE 

PERCENT AC." 

Gentamycin 14 100% 7 100% 

Cotrirnoxazole 11 78. 6% 7 100% 

Chloramphenicol 6 42. 9% 7 100% 

Kanamycin 5 35. 7% 7 100% 

Streptomycin 1 7. 1% 6 85. 7% 

Sulphafurazole 2 14, 3% 5 71.4% 

Arnpicillin 3 21.4% 3 42 9-Z 
* /O 

Te t racyc l ine 1 

i 

7 ] 07 
' • 1 7o 

i i ! 



A N T I B I O T I C S E N S I T I V I T Y O F K L E B S I E L L A F R O M A L L T H E U N I T S 

Klebsiel la was recovered f rom 17 spec imens f rom the study-

group and i t s antibiotic sensi t ivi ty pa t tern is shown below, 

TABLE x i i : Antibiotic sensi t ivi ty pa t te rn of Klebsiel la 

r ecovered f rom all the units. 

ANTIBIOTIC NUMBER 
SENSITIVE 

PERCENTAGE 

Gentamycin 17 100% 

Cot r imoxazole 14 82. 4% 

Kanamycin 11 64.7% 

Chloramphenicol 7 1 41.2% 

Te t r acyc l ine 4 23.5% 

Sulphafurazole 5 29.4% 

Streptomycin 7 41.2% ' 

Ampicill in 2 H . 8 % 
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COMPARISON OF ANTIBIOTIC SENSITIVITY PATTERN OF 

KLEBSIELLA FROM THE MATERNITY NURSERY AND THE 

WARDS AND P. O. W. 

F r o m the Materni ty Nurse ry Klebsiel la was recovered f rom 8 specimens 

and f r o m the wards and P. O W f rom 9 spec imens . 

TABLE XIII: Antibiotic sensit ivity pat tern of Klebsiel la f r om 

Materni ty N u r s e r y compared to that f rom the 

w a r d s and P. 0. W 

Klebsiel la f r om 

Materni ty N u r s e r y 

Klebsiel la f r o m the 

Wards and P. 0 W. 

Antibiotic NUMBER 

SENSITIVE 

PERCENTAGE NUMBER 

SENSITIVE 

PERCENTAGI 

Gentamycin 8 100% 9 100% 

Cotr imoxazole 7 87. 5% 7 77. 8% 

Kanamycin 3 37. 5% 8 88. 9% 

Streptomycin 3 37. 5% 4 44.4% 

Chloramphenicol 2 25% 5 55. 6% 

Sulphafurazole 1 12. 5% 4 44.4% 

Te t racyc l ine 1 12. 5% 3 33, 3% 

Ampicillin 
i 

o 
i o% ! 

2 22. 2% / v • 



A N T I B I O T I C S E N S I T I V I T Y P A T T E R N S O F O T H E R 

M I C R O O R G A N I S M S 

S T R E P J T O C O C C U S FAECA LIS: Was recovered f rom 7 spec imens and was 

71. 4% sensi t ive to each of ampicil l in and ery thromycin and 14. 3% 

sensi t ive to c tor imoxazole . It was on the o ther hand 100% r e s i s t a n c e 

to penicillin - G, te t racycl ine , l incomycin and methicil l in, 

PROTEUS: Was recovered f rom 4 spec imens submitted f rom 

the study group. T h e r e w a s 100% sensit ivity to co t r imoxazole 

and chloramphenicol . F r o m one specimen it was res i s t an t to 

both gentamycin and kanamycin. 

CITROBACTER: Was 100% sensi t ive to kanamycin, gentamycin, 

cot r imoxazole and chloramphenicol and 100% res i s tan t to 

ampici l l in . 

AC IN ETOBACT FR: Was r ecove red f rom 3 spec imens and f rom one specimen 

it was sensi t ive to co t r imoxazole only and f rom the o ther 2 spec imens 

it was sensi t ive to kanamycin, gentamycin and cotr imoxazole . There 

was 100% res i s t ance to ampici l l in and chloramphenicol . 

STREP VIRIDANS: Was obtained f r o m 2 specimens , showed sensi t ivi ty to 

both ery thromycin and ampicil l in and l incomycin. Both were res i s tan t 

to c t r imoxazole , and penicil l in - G. Only f rom one specimen w a s it 

sensi t ive to methicil l in. 

A LK A LIG IN ES FA EC A. LIS: Was obtained f rom one specimen and was 

sensi t ive to kanamycin and gentamycin only and res i s t an t 

to ampici l l in, co t r imoxazole and chloramphenicol . 



DISCUSSION 

.. T h e cl inical mani fes ta t ions of neonatal sept icaemia a r e 

var ied and quite subtle. To compound the c l in ic ians dilemma, 

many signs of sept icaemia over lap with those of conditions of 

v ~;ry di f ferent aetiology. F o r example, t r u e apnoea may be the 

f i r s t sign of a septic insult . It may. however, also hera ld the onset 

of a s eve re metabol ic d i so rde r (e. g. hypoghycaemia), or be the 

warning sign of a se r ious C. N. S. . d i so rde r , or be o therwise 

idiopathic (1, 3, 17). Since the c l inical p ic tu re is so suff icient ly 

vague r e a d i n e s s to p e r f o r m diagnostic blood cu l tu re s in neonates 

who a r e 15 not doing well" is essen t ia l for e a r l y diagnosis . 

The non-speci f ic i ty and subtle na tu re of the p resen t ing 

cl inical p ic tu re r e s u l t s in ant ibiot ics being given to many neonates 

in whom a diagnosis of seps i s is never conf i rmed . Aranda (14) 

while surveying drug utilization in a newborn in t ens ive -ca re 

n u r s e r y in North America, found that 61. 9% of all neonates admitted 

into the n u r s e r y received antibiotics, and that on average the number 

of d rugs used p e r neonate was 3. 4. He has a lso es t imated that a 

1500 grn p r e m a t u r e infant born in North A m e r i c a is exposed, to 

about 20 p r e s c r i b e d drugs between conception and d i scharge f rom 

the n u r s e r y . 
i 

In the Kenyatta National Hospital n u r s e r y it is es t imated 

that well over 50% of all p r e t e r m neonates a r e given ant ibiot ics 

between the t ime of admiss ion and d i scha rge f r o m the nu r se ry , 

and that on any single day the re a r e between 2 and 10 neonates on 

antibiotics on average (13), It is evident t h e r e f o r e that although only 
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47 neonates had posi t ive blood cu l tu re s during the per iod of study, a l a rge 

number of the neonates who received ant ibiot ics had no bacter iological 

conf i rmat ion of sept icaemia . The same probably holds t rue for neonates 

admitted into the Paediatr ic Wards and the Paediatr ic Observation Ward. 

Although the incidence of neonatal sept icaemia has not changed 

significantly since the advent of antibiot ics the distr ibution of m i c r o o r g a n i s m s 

causing neonatal sept icaemia has changed cons iderably and v a r i e s f rom 

hospital to hospital. Dunham (4) in 1933 found that in neonatal septicaemia, 

s t reptococci were respons ib le for 38. 5% of c a s e s , staphylococci 28. 2%, 

E. coli 25. 6% and o ther o r g a n i s m s 7. 7%. In the last 10 y e a r s bacteria© 

implicated in neonatal infect ions a r e usually the g r a m negative bacil l i 

a r i s ing f rom the gas t ro in tes t ina l t r ac t , and the "water bugs" Pseudomonas 

and Klebsiel la (2, 13). 

The commonest o r g a n i s m s found in th is study were Staph albus 

29.7%, Staph au reus 20. 3%, E. coli 17.8%, Klebsiel la 14. 4%, 

Strep faeca l i s 5. 9% and o ther m i c r o o r g a n i s m s 11. 7%. Staphylococci 

were mainly recovered f rom o lder neonates f rom the wards and P.O. W. 

who had been del ivered outside Kenvatta National Hospital and had at least 

spent some t ime in the community outside. About half of these neonates had 

neonatal jaundice with suspected sept icaemia . Blood spec imens f rom some of them 

submitted for cu l ture and sensi t ivi ty were taken f rom the umbil ical vein during 

exchange t rans fus ion , and it is l ikely that some of these neonates did not have 

true sept icaemia but t rans ient bac t e r aemia following umbil ical vein catheter izat ion. 

Indeed s eve ra l s tudies have demons t ra ted b a c t e r a e m i a following umbilical vein 

catheterization in 5.-50% of neonates . It ha s a lso been demons t ra ted that 

the t ime of insert ion of ca the te r and adminis t ra t ion of ant ibiot ics does not 
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significantly influence this phenomenon. The most common o r g a n i s m s recover* 

following th is p r o c e d u r e a r e Staphylococci and Pseudomonas (15, 16). It is 

a lso likely that in some neonates in th is study Staphylococci r ecovered 

r ep resen ted contaminants f rom the skin. 

The pat tern of m i c r o o r g a n i s m s r ecove red f rom the n u r s e r y 

is d i f ferent f rom thos recovered f rom the wards and P. O. W. (This is 
I i 

c lea r ly demonst ra ted in Tab le V. F o r example, f r om the n u r s e r y 

E coli was the commonest o rgan i sm accounting for 28% of c a s e s while in 

the wards and P. O. V/. it only accounted for 10. 3% of c a s e s . Staph albus 

on the o the r hand accounted for 20% of c a s e s f rom the n u r s e r y and 

36. 8% of c a s e s f rom the wards and P.O. W. It is likely that the pa t t e rn 

of m i c r o o r g a n i s m s f rom the n u r s e r y is a t r u e r and c lo se r represen ta t ion 

of m i c r o o r g a n i s m s that cause neonatal sept icaemia in th is hospital . 

F r o m all the units ma les outnumbered f emales as demons t ra ted in 

table II on page 12 but the d i f f e rences a r e not s ta t i s t ica l ly significant . 

Most of the neonates f rom whom posi t ive blood cu l tu re s were 

obtained were 14 days old or younger as shown in table III. 56. 1% of 

the neonates were 7 days old or younger while 75. 4% were 14 days old 

or younger. 3 babies f rom the n u r s e r y had a bac te r ia l growth obtained f rom 

blood taken on the f i r s t day of l ife and this likely r e p r e s e n t s in t rau te r ine 

infection and may have been assoc ia ted with prolonged rupture of 

m e m b r a n e s . F r o m the wards and P.O. W. no neonate was l e s s than 4 

days old at the t ime blood was taken and submitted for cul ture . It 

appea r s that neonates f rom the t u r s e ry a r e m o r e prone to bac te r ia l 

infection e a r l i e r in life. Th i s may be par t ly explained by the 
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fact that a bigger percentage of neonates f rom the nu r se ry w e r e 

p r e m a t u r e . Delay in recognition of symptoms at home may also have 

been a cont r ibutory fac tor , Th i s being a r e t rospec t ive study it was not 

poss ib le to c o r r e l a t e bir th weight and gestat ional age with the m i c r o o r g a n i s m s 

recovered and the t ime of infection due to incomple teness of r e co rds . 

St a h albus. was r ecovered f rom 35 neonates and i t s highest 

antibiotic sens i t iv i t ies was to co t r imoxazole (71.4%), l icomycin 

(65. 7%, and ery thromycin and methicil l in (57. 1% for each). T h e r e 

was 17. 2% sensi t ivi ty to ampici l l in and 8. 6% sensi t ivi ty to penicil l in - G. 

Staph albus recovered f rom the n u r s e r y was 100% res i s tan t to 

penicil l in - G and only 10% sensi t ive to ampici l l in , and only 50% 

sensi t ive to l incomycin. F r o m the wards and P. O. W. t he re was 

72% sensi t ivi ty to l incomycin. 

On the whole staph albus f rom the materni ty n u r s e r y group 

of neonates was res i s tan t with increas ing f requenc ies to al l the 

ant ibiot ics tes ted . T h i s is evident f rom tab les VI and VII. 

Staph aureus , was obtained f rom 24 neonates and was 100% 

res i s tan t to both penicil l in - G and ampicil l in and was 58. 3% 

sensi t ive to methici l l in . The highest sensi t ivi ty was to lincomycin 

(87. 5% and co t r imoxazole 79. 2%. 

Again taken overa l l , staph au reus f rom the n u r s e r y was 
I 

res i s tan t with inc reas ing f requenc ies to ant ibiot ics tes ted in 

compar ison with staph au reus f rom the wards and P.O. W. 

T h i s is shown in tab les VIII and IX. 
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Staphylococci in th is study whether community acquired 

or hospital acquired appear to a lmost uniformly have the abil i ty 

to produce penici l l inase and a r e all r es i s tan t to penicill in - G„ T h u s 

semi synthetic penici l l inase - r e s i s t an t penici l l ins (such as cloxacil l in, 

oxacill in dicloxacillin or methici l l in) or cephalospor ins should be 

used as init ial t r ea tment for suspected c a s e s of staphylococci 

sep t icaemia pending final an t imicrobia l test ing. 

E. coli. was cul tured f rom 21 spec imens (14 f r o m Materni ty 

N u r s e r y 7 f rom the wards and P .O. W.). Overa l l t he re was 

100% sensi t ivi ty to gentamycin but only 57. 1% sensi t ivi ty to 

kanamycin and 85. 7% sensi t ivi ty to co t r imoxazole and 61. 9% 

sensi t ivi ty to chloramphenicol . 

A. significant d i f fe rence f r o m the 2 groups is that f r om the 

w a r d s and P. O. W. the re was 100% sensi t ivi ty to gentamycin, 

kanamycin, co t r imoxazole and chloramphenicol whilst f rom the 

Materni ty Nurse ry the pe rcen tages w e r e 100% 35.7%, 78. 6% 

and 42. 9% respect ive ly . The lowest sensi t ivi ty of E. coli was 

to ampicil l in (28. 6%). Th i s is shown in tab les X and XI on. 
| 

. 

Klebsiel la , r ecovered f rom 17 spec imens showed 100% 

sensi t ivi ty to gentamycin and only 11. 8% sensi t ivi ty to ampici l l in . 

Overal l t he re was 64, 7% sensi t ivi ty to kanamycin (37. 5% f rom Materni ty 

N u r s e r y and 88. 9% f rom the wards and P. O. W.). F r o m tab les XII and XIII 

i t i s c l e a r that klebsiel la f rom the Materni ty N u r s e r y had inc reased r e s i s t an 

to al l the antibiot ics tes ted except gentamycin where sensi t ivi ty was 100% in 

both groups. F r o m the wards and P. O. W. Klebsiel la recovered f r o m one 

specimen was sensi t ive to gentamycin only aid. f r o m another specimen 

r e s i s t an t to ampici l l in only. 
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Strep faeca l i s . was recovered f rom 7 spec imens and of the 8 

ant ibiot ics to which i t s sensi t ivi ty was tes ted it was 100% res i s t an t 
1 

to 5 of them, including penicillin - G, l incomycin and methici l l in. 

The highest sensi t ivi ty was both to ampicil l in and erythromycin 

(71. 4%). T h e r e was only 14. 3% sensi t ivi ty to cot r imoxazole . 

Strep faeca l i s was recovered f rom a mixed growth with another 

mic roo rgan i sm f r o m 3 spec imens out of the 4 that had mixed 

growths. 

Proteus. F r o m the 4 spec imens f rom which it was recovered it 

was 100% sensi t ive to cot r imoxazole and chloramphenicol 

only. F r o m one specimen submitted f r o m the Materni ty 

N u r s e r y it was r e s i s t an t to both kanamycin and gentamycin. 

Th i s was the only o rgan i sm in the study that showed 

r e s i s t a n c e to gentamycin where sensi t ivi ty to th is antibiotic 

was tes ted . 

C i t robac te r . was isolated f rom 3 neonates and was 100% 

sensi t ive to gentamycin, kanamycin, co t r imoxazole and 

chloramphenicol . T h e r e was 100% r e s i s t a n c e to ampicil l in on 

the o ther hand. 

Acinetobacter . also isolated f rom 3 neonates and f r o m one-

specimen it was sen stive to co t r imoxazole and gentamycin only. 

F r o m 2 spec imens it was sen stive to the 2 ant ibiot ics above as well 

as kanamycin. T h e r e was 100% r e s i s t a n c e to chloramphenicol and 

ampici l l in . 
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Strep v i r idans . was obtained f r o m 2 spec imens and showed 

sensi t ivi ty to both ampicil l in and ery thromycin and lincomycin. 

Both were res i s tan t to co t r imoxazole and penicillin G, and 

o. ly f r o m one specimen was it sensi t ive to methici l l in. 

Alkal igines faeca l i s . was only grown f rom the blood of one 

neonate and was sensi t ive to gentamyc.in and kanamycin only and 

r e s i s t an t to ampici l l in, co t r imoxazole and chloramphenicol . 

On the whole m i c r o o r g a n i s m s r ecove red f rom the 

group of neonates f rom the n u r s e r y showed inc reased r e s i s t a n c e 

to most tes ted antibiotics. Th i s r e s i s t a n c e could resul t f rom 

repeated use and exposure of the m i c r o o r g a n i s m s to ant ibiot ics 

in rout ine use in in the hospital , 

Res is tance to antibiot ics by g r a m negative bacilli such 

E. coli , Klebsiel la, Pseudomonas and Proteus spec ies is thought 

to be mediated by severa l mechan i sms , the most prevalent 

of which appea r s to be by p l a smids (or R F a c t o r s ) (3). P lasmids 

a r e ex t r ach romosoma! f r a g m e n t s of DNA that can be t r a n s f e r r e d f rom 

one bac te r ium to another ana can enable the host bac te r ium to become 

res i s tan t to a number of agents, including antibiot ics . In many ins tances 

p l a smids media te the production of enzymes that inact ivate ant ibiot ics such 

as penici l l ins , cephalospor ins , aminoglycosides , o r chloramphenicol . 

In o the r c a s e s they may produce changes in the ce l l s ability to accumulate 

a given ant imicrobia l , or they provide the bac te r i a ce l l with the a l t e rna te 

metabol ic pathways with which to bypass those s teps inhibited by 

agents such as the sulphonamides or t r i m e t h o p r i m . 



CONCLUSIONS 

During the per iod of study posit ive blood cu l tu res were obtained 

f rom 114 neonates f rom the Kenyatta National Hospital of which 47 

(or 41.2%) were f rom the matern i ty n u r s e r y and 67 (or 58.8%) 

we e f rom the paedia t r ic wards and the paed ia t r i c observat ion w a r d . . 

i 
F r o m al l the units ma les outnumbered f ema le s giving an 

overa l l M:F rat io of 1. 3: 1 which is not s ta t i s t ica l ly significant. 

Most of the neonates were 14 days old or l e s s at the t ime 

blood was taken and submitted for cul ture and sensi t ivi ty. The 

younger neonates who were infected were f rom the n u r s e r y 3 of 

whom had bac te r i a l growth obtained f rom the i r blood during the 

f i r s t day of l ife. Both Staph albus and Staph a u r e u s were commonly 

isolated f rom o lder neonates and in pa r t i cu l a r those del ivered outs ide 

the hospital and l a t e r admitted when taken il l . 

F . coii was the predominant o rgan i sm recovered f rom neonates 

who had been del ivered in this hospital and had spent no t ime outs ide 

the hospital . 

F o r al l the m i c r o o r g a n i s m s those that w e r e hospi ta l -acqui red 

( i . e . those f rom matern i ty n u r s e r y ) showed inc reased f requency of 

r e s i s t ance to the tes ted ant ibiot ics . Notable in th i s respec t was 

E. coli which f rom the wards and P.O. W. was 100% sensi t ive to 

gentamycin, cot r imoxazole , chloramphenicol and kanamycin while 

f rom the matern i ty n u r s e r y the sens i t iv i t ies were 100%, 76, 42. 9% 

and 35. 7% respect ive ly . 



Staphylococcus a lbus isolated f rom neonates in th is hospital 

has on ave rage i t s highest sensi t ivi ty to co t r imoxazole followed by 

lincomycin and has absolute r e s i s t a n c e to penicil l in - G and ampici l l in . 

Staphylococcus au reus showed 100% r e s i s t a n c e to penicill in - G 

and ampici l l in . Its highest sensi t ivi ty was to lincomycin (87. 5%) 

and co t r imoxazole 79. 2%. 

E. coli recovered f rom al l units in th is hospital was 100% 

sens i t ive to gentamycin only, but hospital -• acquired E. coli was only 

37. 5% sensi t ive to kanamycin. 

Klebsiel la recovered f rom the neonates has s imi l a r antibiotic 

sensi t ivi ty as E. coli above and the drug of choice would be 

gentamycin and not kanamycin which would only benefit about 35% 

of the neonates . 

F o r both Strep faeca l i s and Strep vir idans, ampici l l in and 

ery thromycin o f f e r up to 71. 4% coverage and penicillin - G is of 

no value in th is case . 

The o ther m i c r o o r g a n i s m s recovered (i. e . Proteus, C i t robac te r , 

Acinetobacter and Alkaligines faeca l i s , a r e uniformly sensi t ive to 

kanamycin and gentamycin and although the f igures in th is study a r e rathe, 

few. It appea r s likely that any of these ant ibiot ics should give adequate 

coverage . 



R E C O M M E N D A T I O N S 

1. A prospec t ive study be c a r r i e d out on neonatal sept icaemia 

to de t e rmine the actual m i c r o o r g a n i s m s that cause neonatal 

sept icaemia in th is hospital and the i r antibiotic sensi t ivi ty pa t t e rn . 

The bir th weight and gestat ional age of the neonate should be 

included in the study to find out how these f ac to r s re la te to the 

m i c r o o r g a n i s m s recovered . 

2. Normal t e r m neonates should stay in the hospital n u r s e r y 

as l i t t le as poss ib le to avoid coming into contact with m i c r o o r g a n i s m s 

that have inc reased r e s i s t ance to most of the ant ibiot ics in rout ine 

use. 

3. Where E. coli and Klebsiel la seps i s is suspected gentamycin 

should be admin is te red and not kanamvcin especia l ly when these 

o r g a n i s m s a r e suspected to have been acquired in the hospital . 

4. Both penicill in - G and ampici l l in appear to be of l i t t le value in 

t rea t ing neonatal sept icaemia in this hospital . 

5. Antibiotic sensit ivity pat tern .of a l l m i c r o o r g a n i s m s should 

be tes ted to both gentamycin and kanamvcin as well as semisynthet ic 

penici l l ins locally available since it is s tandard p rac t i ce locally to 

s ta r t any neonate suspected of having sept icaemia on a penicill in 

and an aminoglycos ide ( i . e . gentamycin or kanamycin). 
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