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Abstract

The upper respiratory carriage rate, serotypes and resistance patterns of Streptococcus pneumoniae in persons attending
four clinics of the Lagos University Teaching Hospital (LUTH) were determined. Nasal swab specimens were collected
from a total of 372 persons, 175 of whom were males and 177 were females. Their ages ranged from 14 weeks to 65 years.
The upper respiratory carriage rate found in the total popufation of both adults and children was 9.9%, but the rate was
highest in children less than 5§ years (18.6%). Among the 17 isolates that were available for serotyping, there was no
significant serotype, though resistant serotypes like 23F, 19F, 6A and 14 were identified. Initial oxacillin screening for
penicillin resistance revealed that 12 out of 36 isolates were clearly sensitive, but combined with the result of Etest,
penicillin resistance was found to be 6.8%. Susceptibility testing by disc diffusion revealed that 80.5% of isolates were
sensitive to ceftriaxone and 94.4% to chloramphenicol. Sixty one percent were sensitive to erythromycin while 94.4%
were resistant to co-trimoxazole and 80.5% to tetracycline. Except for amoxicillin and cefotaxime which showed high
activity, sensitivity pattern by Etest was found to be similar to that of disc diffusion. The result of this study makes it
possible to formulate hypothesis for a larger study. In this study, the carriage rate of S. pneumoniae probably ranged
from 2.6% to over 18.6% depending on the study population. If the limitations of this study are excluded in a larger
study, the rate most likely will be higher. Also, penicillin resistance in carriage strains would be up to 6.8%, probably
higher, but may be intermediate, so penicillin could still be useful for treatment of pneumonia and probably otitis media,
but not meningitis. There is reason to watch out for increased resistance to penicillin, cephaloporin and erythromycin.

Most pneumococcal isoiates would likely be resistant to tetracycline and co-trimoxazole
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Introduction

Streptococcus  pneumoniae,  normal  flora  of  the
nasopharynx is an important agent of both community and
hospital acquired pneumonia. 1t is-also implicated in otitis
media, sinusitis and meningitis (1.2). Till 1978, S
~pneumoniae was generally susceptible to penicillin, but
penicillin  resistant  pnuemeococei (PRP) and  multiply
antibiotic resistant strains are increasingly being reported
from all over the world.(3.4). PRP arc highly resistant to
penicitlin and as many seven classes of antibiotics like
lactams.  tetracycline, macrolides,

other beta

chioraphenicol, rifampicin and co-trimoxazole (3).

This increasing resistance has led to a change of treatment
protocols and diagnostic guidelines in  the atfected
countries. Guidelines have been developed by the World
Health Organisation for the treatment oi PR infections and
1o differentiate between highly resistant, moderately
resistant strains and strains with low level of resistance.
The site of infection is also taken into consideration in the
guidelines. Treatment of life threatening infections like
meningitis  requires  the  use  of  extended  spectrum

cephajosoporins like ceflriaxone while for otitis media.

amoxicillin clavuanate would be recommended’,

Though many serotypes of pneumococci have been
asgociaacd with antibiotic resistance, some like 23F, 19F,
14 and 6A are more often reported than others. These
common serotypes are also associated with invasive disease
.(6,,‘7)‘ Many of these semtypés are carried by healthy
persons who have been shown to be important reserveirs of
S.pmenmoniae and high carriage rates apart from favoring
dissemination. alsu, precede discase in infected individuals
| w)‘ In Nigeria PRP has not heen documented as a problem

and there is therefore no new guideline on the treatment of
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pneumococcal infections. This situation™Ts large
. R . i1y Aeite nigd it

the facet that very few laboratories have consistently isolated
S.pneumoiae in the past 10 years mainly because of
widespread antibiotic abuse (9).This study was therefore
carried out as a preliminary study to determine the carriage
rates of serotypes and resistance patterns of S, pneumoniae
in patients attending selected outpatient clinics in the Lagos

University Teaching Hospital.

Methodology
Patients and Methods

Between March and December 2004, nasal swabs
were collected from all adults and children who -attended
the following 4 LUTH clinics: Child health and
immunization clinic, Ear, nose and throat clinic, Staff clinic
and pacdiatric ¢linic. The specimen was collected each time
paticnts attended the clinic, regardless of their complaints.
the ool exclusion  criterion was  consumption  of
antibivtics in the previous 2 wechs. Ethical clearance for
the studs was obtained from the Fthics and Research
committee of the Lagos University Teaching Hospital and
informed consent was obtained from the participants or

their parents.

Procedure

The nasal specimen was collected with a steriie swab
(sterilin). This was immediately

inoculated on Columbia agar base {Oxoid) to which 5-7%
sheep blood and Smeg/ml gentamicin had been added.
Incubation was in air.in 5- 10% CO, at 37°C for 24 hrs.
Alpha hacmolytic gram-positive diplocoeci were tested for
semsitivity to optochin and bile solubility. Optochin
isolates were identified as

sensitive and bile soluble

Streprococcus preumoniae (10).




Optochin susceptibility test.
Optochin disk was applied to a quarter of sheep blood agar
plate that has been streaked

with a few colonies of alpha haemolytic streptococcus
isolated. Culture plates were then incubated at 35°C in 3-
10% CO;,. A zone > l4mm with a 5 ug (6 mumn diameter)
disk was indicative of inhibition and idemitied isolates as S.
preumoniae. Isolates with sm;;llér zones of inhibition were

then subjected to bile sofubility test.

Bile solubility test

0.5 ml of 2% sodium deoxycholate was added o 0.5 mi of

a
(0.5 Mc Farland) saline suspension of the isolate.
Incubation
was at 35°C for up to 2 hours. A clearing in the presence of

deoxycholate indicated a positive bile solubility test, which

identified the organism as S, preumoniae .

Storage
Isolates were stored in skim milk tryptone glucose glyeerol
broth (STGG) at -70"C until antibiotic sensitivity and

serotyping were performed.

Oxacillin screening

This was used to identify isolates susceptible o peniciltin
and sclect isolates for resistance testing ‘imcg
oxacitlin disk was used.

Isolates were considered sensitive to penicillin it the zone
of inhibition was >20mm. For isolates with
sones < 20mm, Erest was

st
performed to confirm whether they were actually resistant

i

to penicilin (10).

Sensitvity testing
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Sensitivity testing was by Disc diffusion and Etest methods
in accordance with the manufacturer’s instructions and
interpretations of antimicrobial susceptibility results were
in accordance with Clinical and {.aboratory  Standards
Institute (formerty NCCLS) (11 Antibiotics included in
the Ltest were penicillin G, amoxicillin, chloramphenicol.
Cefotaxime. Cotrimoxazole, and tetracycline. Apart lrom
oxacillin, antibiotics tested by dise diffusion mcluded co-
trimoxazole(25ug), tetracy cline, ceftriuxone . erythromycin

and chloramphenicol (30ug) (11).

Serotyping of isolates was undertaken at Professor Richard
Adegbola’s laboratory at the Medical Research Council
Laboratories in The Gambia. It was carried with capsular
and  factor-typing  sera (Statens Scru;;1 Institute,
Denmark) using  the Neufield  (Quellung

Copenhagen

reaction) method (12).

RESULTS

Nasal swab specimens were collected tfrom a total of 372
paticnts One Hundred and thiry samples came from the
Children™s health and immunization clinie, {28 from the
Larrnose and throat clinic, 86 from the Staff clinic and 28
from the Pediatric clinic. One hundred and ninety five of
the patients were males while 177 were females. Their ages

ranged from 14 o weeks to 65 vears (lablel)

Steeptocacens preumaonide was isolated from 36(9.9%) out
of the 372 specimens collected. Carriage rate was highest
in children less than 3 years. Rates reduced with age till 25
years as shown in table 1. More females (13.5%) were
colonized compared to males (6.1%). This difference was
statistically' significant at 0.035 ‘level. Most:iolates came
from the immunization clinic and the least ndfdber from the

staffchnic... .o 7 e
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Onacillin screening showed that only 12 {33.3%) out 0of'36
isolates were clearly sensitive to penicillin (table2). E-test
pertormed on 17 of the 24 isolates which had cquivocal
penicillin sensitivity revealed that two were resistant to
penicillin. One had an intermediate resistance with an MIC

of 0.125u/ml and the other was fully resistant (table3)

Susceptibility pattern of all 36 isolates as determined by
disc diffusion is shown on (table2).Many isolates were

sensitive 0 ceftriaxone  (80.5%) and  chloramphenicol

(94.4%). Sixty one percent were sensitive to erythromycin

while the majority were resistant to cotrimoxazole (24.4%)
: i B RTPOR I At R s 2 ¢

and tetracveline  (80.5%).Except  for amoxijcil!jn and
e TR

cefotanime, which showed high activity. Setditivity. pattern
S

by E-test was found to be similar to that of disc

diftusion(tables 2&3).

There was no predominance of any serotype though
resistant scrotypes like 23F, 19F, 6A and 14 were

identified.

TABLE I; CARRIAGE RATES OF S.PNEUMONIAE IN PATIENTS ATTENDING SOME LUTH CLINICS

AGE GROUP(YEARS) NUMBER OF PATIENTS | NUMBER COLONISED
CARRIAGE RATE
0-5 134 25 18.6%
6-10 32 4 12.5%
11-15 26 1 3.8%
[T
16-20 17 1 5.8%
21--25 24 1 4.1%
26-30 27 I 3.7%
>30 112 3 2.6%
- TOTAL 372 36 9.9%
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TABLE 2; ANTIMICROBAL SENSITIVITY PATTERN OF 36 CARRIAGE STRAINS OF S.PNEUMONIAE BY

¢..»; DISC DIFFUSION METHOD

ANTIMICROBIAL NO.(%) SENSITIVE INTERMEDIATE NO. (%) RESISTANT
AGENT SENSITIVITY (%)
Oxacillin 12(33.3) - 24(66)
Chloramphenicol 34(94.4) 1(27) 1{2.7)
Erythromycin 22(61.1) 11(30.8) v kit %))
Tetracyline 4.(11.1) 13(8.3) 29(80.5)
Ceftriaxone 29(80.5) 7(19.4) -
Cotrintoxazole 1(2.7) l(2.;7) 34(94.4)
Table 3: Sensitivity of S. pneumoniae by E-test
Antibiotic No.(%) tested No. (%) sensitive Intermediate No.(%) resistant
resistance (%)
Penicillin G 17 15 (88.2) 1 (5.88) 1(5.88)
Amoxycillin 17 17 (100) - -
Chloramphenicol 17 17 (100) - -
Cefotaxime 16 15(93.73) - 1 (6.25)
Co-trimoxazole 17 4(23.52) 2(11.64) 11 (64.7)
Tetracycline 17 5(29.41) - 12 (70.58)
Discussion fower carriage ray found children in the immunization

The carriage rate of 9% found in this study is
quite low, probably because it includes rates for both
children and adults. Highest rates are usually found in
children while very low rates are found in adults (13.14).
As expected, the rate in this study was highest in children
" less than § years. However this rate of 18.6 % is still low
when compared with a similar study carried out in Ghana
in 2002, in which, a much higher rate of 51% was
reported'’. This finding is not surprising because the
population studied in Ghana was 6 months to 2 years, the
age group that has been found to have the highest carriage

rate all over the world (13,14,16,17). In our study, the

clinic is bound to be an under-estimatc and may be
attributed to the fact that nasal rather than nasopharyngeal
samples were collected. Unfortunately, the mini wire loop
required for collecting material from the posterior
pharynx. recommended for carriage studies by the WHO
was not available for our study hence the use of nasal
swab (18). Nasal swabs even though not ideal have been
found in some studies to be more efficient than
oropharyngeal swabs for isolation of S. pneumoniae in the

upper respiratory tract (19).



Initial oxacillin screening tor penicillin resistance revealed
that 12 out of the 36 isolates obtained were: clearly
sensitive to. penicillin while 24 had equivocal penicillin
sensitivity which had to be confirmed by quantitative
methods. Due to storage difficulty E-test was performed
on only 17 of these and only two out of the 17 were
eventually found to be resistant to penicillin. If the results
of Oxacillin screening and Etest were combined then only
two out of 29 isolates were resistant to penicillin making
the resistance rate 6.8%. Anccdotal reports suggest that
high rates of penicillin resistant pneumococei exist in
Nigeria and a limited survey carried out in 1978 put the
prevalence at 20% (20). Out of the two penicillin resistant
strains, one had a high lcvel resistance. while the other
had intermediate resistance. Infection with highly resistant
isolates has to be treated with cephalosporins. In case of
intermediate resistant isolates. scrious potentially life
threatening infections like meningitis or septicaemia must
be treated with cephalosporins. however pneumonia and
otitis media can be treated with high dose penicillin
(5.21,22). All the penicillin resistant isolates were
sensitive to amoxicillin, 1t is recommended that
amoxycillin sensitivity of oxacillin resistant isolates be
routinely confirmed by E test as oxacillin resistance is
said to be generalizable for all beta lactams. Fortunately
studies around the world, have shown that most oxacillin
resistant  isolates remained sensitive to amoxycillin
(23,24).

Of concern in this study is the reduced sensitivity to
erythromycin (22 out of 36 sensitive), which has been a
valuable drug for pneumococcal intections especially as
an alternative for persons allergic to penicillin. This
finding has to be confirmed and monitored because of

increasing global emergence and spread of -Macrolide

resistance®’. -
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There is still  a high  level  of  sensitivity  to
chlaramphenicol. although ‘it is does not provide adequate
therapy for penicillin resistant pneumococcal meningitis
because despite in —vitro susceptibility chloramphenicol
has been associated with significant therapeutic failures in
meningitis caused by penicillin — resistant pneumococci.
This is thought to be due to loss of autolysins in penicillin
~ resistant strains resulting in chloramphenicol being
bacteriostatic rather than bactericidal against such strains
(26.27). So far. most isolates are still sensitive to the third
generation antibiotics which is recommended for the
therapeutic  management  of  meningitis  caused by
penicillin resistant Pneumococci. but it is obvious that
resistance is developing with 6% of isolates showing
high level resistance. This trend needs to be monitored as
resistance to cephalosporins is expected to rise with a rise
resistance  since share a  similar

in penicillin they

mechanism of resistance (28).
The high level of tetracycline and  co-trimoxazole
resistance is consistent with the high level of penicillin
resistant  pneumococci and this situation has been in
reported other parts of the world.  In such settings a
widespread and indiscriminate use of antibiotics, which is
also found in Nigeria, is associated with high carriage
rates and high level of antibiotic resistance. Rationale use

of antibiotics when introduced in such settings led to

reduction in antibiotic resistance and carriage rates (29).

Only 17 isolates were available for complete sensitivity
testing. Unfortunately 19 were lost because of storage
problem. Ideally S. pneumoniae should be stored at -
70°C. This study is ongoing and -70°C freezer has since
been purchased. Another major limitation of the §tudy was

the small sample size, a result of the exclusion criteria of



antibiotic use in the previous 2 weeks. This however
should be seen as reflecting the reality of unregulated
antibiotic use in Lagos. Nevertheless. in Nigeria where
there are very few data, the results of this study enable one
to formulate hyp(;!hesis for further studies.

In this study. the carriage rate of S. prierm - ..o probably
ranged from 2.6% to over 18.6% depending on the study
population. If the fimitations of this study arc excluded in
a larger study, the rate most likcly will be higher. Also.
penicillin resistance in carriage strains would be up to
6.8%, probably higher, but may be intermediate. so
penicillin could stiil be useful for treatment of pneumonta
and probably otitis media, but not meningitis, here is
reason to watch out not only for increased penicitlin
reduced

resistance  but also cephatoporin - and

erythromycin sensitivity. Fuarthermore, maost
pneumococcal isolates would likely be resistant to

tetracycline and co-trimoxazole
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