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The emergence of antibiotic-resistant Streptococcus pneumoniae is an intemational health problem. Apart
from South Africa few data on pneumococcal resistance are available for sub-Saharan Africa. This study
examines the nasopharyngeal carriage and prevalence of antibiotic resistance in pneumococci isolated from
260 Zambian children aged <6 years. Pneumococci were isolated from 71.9% of the children; the odds of
carrying organisms were twice as high among children <2 years of age compared with older children.
Antibacterial resistance was found in 34.1% of the isolates; resistance to tetracycline, penicillin,
sulfamethoxazole + trimethoprim, and chloramphenicol occurred in 23.0%, 14.3%, 12.7%, and 3.9% of the
isolates, respectively. Only 4% of the isolates were resistant to three drugs. High-level resistance was found
in all isolates resistant to tetracycline; but only intermediate level penicillin resistance was found. A total of
11.1% of the isolates demonstrated intermediate resistance to sulfamethoxazole + trimethoprim. Children
aged <6 months were less likely to carry antibiotic-resistant organisms. Antibiotic resistance in S.
pneumoniae appears to be an emerging public health problem in Zambia, and the national policy for the
empirical treatment of pneumococcal meningitis and acute respiratory tract infections may need to be re-
evaluated. The establishment of ongoing surveillance to monitor trends in pneumococcal resistance should
be considered.

Introduction
Pneumonia is a major cause of morbidity and mor-
tality worldwide, particularly among children in
developing countries, where half of the pneumonia-
related deaths involve under-1-year-olds. In the pre-
antibiotic era, 77% of persons with bacteraemic
pneumococcal pneumonia died (1). By the 1950s
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and 1960s the mortality associated with bacteraemic
pneumococcal disease (28%) principally involved
the elderly, the very young, patients with diabetes
mellitus, those with immunosuppressive conditions,
asplenia, or chronic diseases of the heart, liver, lungs,
or kidneys (2).

Benzylpenicillin used to be the drug of choice
for the treatment of pneumococcal disease. In the
1940s pneumococci were highly susceptible to as
little as 0.004mg/l of penicillin (3); two decades later
the organisms were still susceptible to penicillin (4).
By the 1970s, however, there were occasional reports
of resistant strains, and by the 1980s pneumococci
resistant to penicillin and other antibiotics had be-
come a worldwide problem (5, 6).

Despite the availability of a polysaccharide vac-
cine for Streptococcus pneumoniae disease, its wide-
spread use in Africa is currently prevented by its
poor immunogenicity in children under 2 years of
age, lack of knowledge of the prevailing serotypes,
and financial constraints (7, 8). Successful man-
agement of pneumococcal disease thus depends
exclusively on its accurate diagnosis and effective
antimicrobial chemotherapy. In view of the lack of
facilities for microscopy, culture, and drug sensitivity
testing of pneumococci throughout most of Africa,
treatment is often empirical, using recommendations
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developed by WHO (9). The emergence of world-
wide antibiotic resistance threatens to undermine
these guidelines, making consideration of regional
and national antibiotic resistance profiles essential.
Systematic surveillance may be an integral part of a
programme to control acute respiratory infections
(ARIs) in developing countries, but should definitely
underly empirical management choices for the
treatment of meningitis. Such surveillance can be
accomplished by isolating samples of S. pneumoniae
carried asymptomatically in the nasopharynx of chil-
dren (2, 10, 11), since resistance rates are similar to
those of strains isolated from blood or cerebrospinal
fluid (CSF).

Data on pneumococcal antibiotic resistance
from sub-Saharan Africa are currently lacking. Since
pneumococcal pneumonia accounts for as many as
25% of deaths in children under 5 years of age
(12), this represents a well-defined and important
area for research. The aims of the current study
were to determine the carriage rate of S. pneumoniae
in a Zambian paediatric population and to iden-
tify antibiotic resistance and serotype profiles. In
the light of the findings, specific recommendations
for the empirical treatment of pneumococcal dis-
ease were developed for the Zambian Ministry of
Health.

Materials and methods

Patient population and study design
The University Teaching Hospital, in Lusaka, is
Zambia's largest hospital and the major referral
centre for the country. The hospital has more than
200 paediatric beds and serves a population of
over 1 million. During October and November
1994, children under 6 years of age were recruited
from the daily general outpatient clinic at the
hospital and were entered into the study after the
informed consent of a parent or guardian had been
obtained.

A total of 260 children were recruited into
the study: 128 (49%) were female and 132 (51%)
were male. The mean age of the children was 20
months (range, .1 month to 5.5 years). Gastro-
intestinal complaints (vomiting and diarrhoea) and
respiratory symptoms (cough, fever, congestion,
sore throat) were the commonest reasons for
clinic attendance (for 39% and 37% of the children,
respectively).

The parents/guardians were asked a series of
questions to determine whether risk factors for car-
riage of S. pneumoniae or drug resistance could be
identified. Information was collected on each child's

age, the number of children in the family under 5
years of age, and whether the child attended day
care. In addition, medical information, such as the
reason for current attendance at the clinic, and
whether the child had been hospitalized or had re-
ceived antibiotics in the preceding 4 weeks was also
obtained.

Isolation, identification, and screening for
S. pneumoniae antibiotic resistance

Nasopharyngeal specimens were collected using
calcium alginate swabs (Calgiswab type 1; available
from: Harwood Products Co., Guilford, ME, USA),
which were immediately inoculated onto blood
agar plates supplemented with a 5-[tg/ml aqueous
solution of gentamicin and incubated overnight
at 37°C. Pneumococci were initially identified on
the basis of colony morphology; confirmatory
tests included sensitivity to optochin and bile solu-
bility. The carriage rate for pneumococci was based
on the laboratory data obtained from Zambia.
Screening for antibiotic susceptibility was per-
formed in Zambia using Mastrings (Mast Diagnos-
tics, Merseyside, England) with discs containing
antibiotic concentrations specified by the National
Committee for Laboratory Standards (NCCLS)
(13). Mueller-Hinton media containing 5% sheep
blood was used for susceptibility testing, except
for testing of sulfamethoxazole + trimethoprim
(co-trimoxazole) which was performed on laked
horse blood agar plates. Resistance was defined as
zones of inhibition of diameter -18mm, -19mm,
620mm, and -22mm to co-trimoxazole, oxacillin,
chloramphenicol, and tetracycline, respectively. The
overall antibiotic resistance rate using the disc dif-
fusion method was 49.2% (32.5% to penicillin,
27.8% to tetracycline, 5.5% to chloramphenicol, and
20.6% to co-trimoxazole). These rates were higher
than the values subsequently found using the more
accurate microtitre method for determining min-
imum inhibitory concentrations (MICs); therefore,
the final prevalence of resistance was based on the
MICs.

Isolates for storage were prepared by swabbing
across the blood agar plates and then inoculating
bottles containing Robertson's cooked meat stor-
age medium. The bottles were incubated at 37°C
and then stored at room temperature prior to ship-
ment by air to South Africa. The viability of iso-
lates initially sent to the South African Institute for
Medical Research (SAIMR) was poor; therefore,
specimens collected during the later half of the study
were transported on Dorset egg medium. Upon
arrival at SAIMR, the isolates were subcultured
onto blood agar, confirmed to be S. pneumoniae
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by optochin sensitivity, and retested for antibiotic
susceptibility.

Determination of antibiotic MICs
The MICs to penicillin, tetracycline, chloram-
phenicol, and co-trimoxazole were performed at
SAIMR using the microtitre method (14). Cation-
adjusted Mueller-Hinton broth supplemented with
2.5% lysed horse blood was used as the diluent for all
antibiotics except co-trimoxazole, which required
5% lysed horse blood. The inoculum was prepared
by adjusting the turbidity to MacFarland 0.5 stand-
ard and then diluting 1:20 in Mueller-Hinton broth;
20 [tl of inoculum was then added to wells containing
doubling dilutions of the antibiotics. The microtitre
trays were incubated overnight at 35 °C and then
examined for signs of growth. The MIC was defined
as the highest dilution of antibiotic that inhibited
visible growth. A control strain (ATCC 49619) was
included for each batch of test strains. The break-
points for determination of susceptibility were based
on published guidelines (15).

Questionnaire on antibiotic use

Mothers waiting in the paediatric outpatient clinic
were asked to complete a questionnaire designed
to assess antibiotic-using behaviour. The question-
naires were completed anonymously and included
questions on the definition of antibiotics and their
uses, where antibiotics were purchased, whether
antibiotics were routinely kept in the home, and
how and when they were given.

Data management
The data were entered on microcomputers and
unadjusted odds ratios were determined using 2 x 2
contingency tables using the Epi Info version 6.1
software package (16). The significant variables in
the univariate analyses were evaluated in uncondi-
tional logistic regression models using SAS soft-
ware (17). Statistical significance was defined as P <
0.05.

Results

Prevalence of and risk factors for carriage
S. pneumoniae
S. pneumoniae was isolated from the nasopharynx of
187 of the 260 children, representing a carriage rate
of 71.9%. Children acquired pneumococci at an

early age: 80% of them carried the organism by 3
months of age, with the rates at 6, 9, 12, 24, and
36 months being 83%, 68%, 73%, 75%, and 68%,
respectively. Only half of the children older than 3
years of age carried the organism. The odds of carry-
ing pneumococci were twice as high among children
less than 2 years of age than among older children
(Table 1); the mean age of carriers was 18.2 months
compared with 23.2 months for children not colon-
ized with the organism (P < 0.05). Sex, the presence
of young siblings, prior antibiotic use or hospitaliza-
tion, or attending a day care centre were not signifi-
cantly associated with carriage.

Prevalence of and risk factors for
antibiotic resistance
Antibiotic resistance profiles to penicillin, tetracy-
cline, co-trimoxazole, and chloramphenicol were
available for 126 (67.4%) of the isolates. A total of
83 (65.9%) were sensitive to all of the antibiotics
tested (Table 2). Single-drug resistance was found in
23 (18.2%) isolates, with resistance to tetracycline
being commonest (8.7%). One isolate was resistant
to chloramphenicol (0.8%). Only five (4%) isolates
were resistant to three drugs (Table 2). The majority
of resistant organisms exhibited intermediate levels
of resistance to penicillin and co-trimoxazole; high-
level resistance was exhibited by all isolates resistant
to tetracycline (Table 3).

The results of the univariate and multivariate
analyses of antibiotic resistance are shown in Table
1, as are the demographic and clinical factors. As
with carriage, resistance was significantly associated
with age; however, children younger than 6 months
of age who carried pneumococci were less likely to
carry resistant organisms than older children from
whom S. pneumoniae was isolated. Although few
children in the study attended day care centres, in
the univariate analyses the odds of carrying resistant
organisms were five times higher among those who
attended such centres than among those who did not.
Day care attendance, however, was not significantly
associated with resistance in the multivariate model
(P = 0.085).

Serotypes of isolates

Serotyping was performed on 41 of the resistant
pneumococcal isolates. The most prevalent sero-
types were type 14 (11 (26.8%)), group 19 (11
(26.8%)), and group 23 (6 (14.6%)). Only three
(7.3%) isolates were type 7, and less than 5% of
the isolates were types/groups 1, 4, 5, 9, 11, 15, or 24.
All but one of the multidrug-resistant isolates were
serotype 14.
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Table 2: Antibiotic resistance patterns of Strepto-
coccus pneumoniae isolates from 126 of the Zambian
study childrena

Resistance patternb No. of isolates

Sensitive to all drugs 83 (65.9)c
TetR 11(8.7)
PenR 7 (5.5)
CotR 4 (3.2)
ChIR 1 (0.8)
PenRTetR 5 (3.9)
PenRCotR 2 (1.6)
TetRCotR 6 (4.8)
TetRChIR 2 (1.6)
PenRTetRCotR 3 (2.4)
PenRTetRChIR 1 (0.8)
TetRCotRChIR 1 (0.8)

a Minimum inhibitory concentrations were not available for 61
isolates.
b TetR = resistant to >2.00ltg/ml tetracycline; PenR = resisant
to >0.06Rg/ml penicillin; CotR = resistant to >0.5/9.5[tg/ml co-
trimoxazole; ChIR = resistant to >4,tg/ml chloramphenicol.
c Figures in parentheses are percentages.

Questionnaire on antibiotic use

A total of 160 mothers returned the anonymous
questionnaire on antibiotic use, although not all of
them answered every question. The majority (131
(82.4%)) of mothers believed that they knew what
an antibiotic was; however, only 61.6% of the moth-
ers stated that antibiotics are used to kill germs or
cure infections (Table 4). Injections were thought to
be the strongest form of antibiotic by 79.8% (123/
154) of the respondents, while 20 (12.9%) felt that

tablets or capsules were the strongest form; 15.9%
(25/157) believed that the colour of the antibiotic
was related to its strength. Approximately 18% (29/
159) of the mothers reported that they sometimes
broke capsules open and used the contents to treat
skin problems.

In Zambia, antibiotics are available outside hos-
pital or clinic settings, and 38% of the respondents
said that they had obtained them without a prescrip-
tion (Table 4). Hospital pharmacies and government
or private clinics were the commonest sources of
antibiotics; no one reported buying antibiotics from
markets or street vendors.

Almost half (49.4%) of the mothers said that
they either sometimes or always feel dissatisfied if
they are not given antibiotics to treat their sick chil-
dren. While more than 90% of the mothers answered
that they gave the full course of antibiotic treatment
to their children, pills that were left after treatment
were kept for future use by 61.7% and discarded by
34.4% of the mothers (Table 4). The medications
most likely to be kept at home included analgesics
such as Calpol (75.5%), Panadol (73%), and aspirin
(33.3%), and chloroquine (44.7%) to treat malaria.
Ampicillin, penicillin, and tetracycline were kept by
8.4%, 6.3%, and 5.7% of the mothers, respectively.
Some of the mothers (14%) reported giving their
children antibiotics prescribed to another family
member (Table 4); 23% reported that either they or
their husbands used antibiotics to prevent sexually
transmitted diseases (STDs). Almost one-third of
the respondents tried home treatment before bring-
ing their children to the hospital (Table 4), although
many mothers noted that it consisted of an analgesic
or cough mixture.

Table 3: Levels of antibiotic resistance of Streptococcus pneumoniae
isolates from 126 of the Zambian study children

No. of isolates resistant at:

Antibiotic Intermediate levela High levelb Range of MICs ([tg/ml)c
Tetracycline 0 29 (23.0)d 4.00-16.00
Penicillin 18 (14.3) 0 0.12-0.25
Co-trimoxazole 14 (11.1) 2 (1.6) 1.00/19.00-8.00/152.00
Chloramphenicol NAe 5 (3.9) 6.00-16.00

a Defined as resistance to 4 [tg/ml tetracycline; 0. 12-1.0 [tg/ml penicillin; 1/19-2/38 itg/
ml co-trimoxazole.
b Defined as resistance to ¢-8 tg/mI tetracycline; '-2 [tg/ml penicillin; z-4/76 [tg/ml co-
trimoxazole; ¢8[tg/ml chloramphenicol.
c MIC = minimum inhibitory concentration.
d Figures in parentheses are percentages.
e Not applicable; there is no recommended intermediate level of resistance to
chloramphenicol.
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Table 4: Antibiotic use behaviour of the study mothers
in Zambia

Question No. with response

Antibiotics are used for (n = 99):
Infections/kill germs
Pain killer/relieve cough, other symptoms
Cure disease
Produce/kill antibodies
When no improvement on other

medications
For injections

How readily available are antibiotics outside
the hospital, govemment or private
clinic setting? (n = 149):
Very available
Readily available
Occasionally available
Never available

Can you get antibiotics without a
prescription? (n= 157):
Always
Sometimes
Never

If you give your child antibiotics do you
(n= 152):
Give the full recommended dose
Stop giving them as soon as the child

improves
Give one or two tablets to see

if the child improves
If you have left-over antibiotics do you
(n = 154):
Keep them for future use
Throw them away
Give them to other family members
Return them to the pharmacy

Have you ever tried using antibiotics left
over from other family members on
your children? (n= 159):

Often
Seldom
Never

When your child first gets sick do you
(n= 158):
Come straight to the hospital/clinic
First try some other medicine/antibiotic

at home
Wait a few days without giving any

medication
Come to hospital as a last resort

61 (61.6)a
13 (13.1)
12 (12.1)
6 (6.1)
5 (5.1)

2 (2.0)

20 (13.5)
46 (30.9)
45 (30.2)
38 (25.4)

6 (3.8)
53 (33.8)
98 (62.4)

141 (92.8)
9 (5.9)

2 (1.3)

95 (61.7)
53 (34.4)
3(1.9)
3 (1.9)

4 (2.5)
18 (11.3)
137 (86.2)

101 (63.9)
51 (32.3)

5 (3.2)

1 (0.6)

a Figures in parentheses are percentages.

Discussion
Studies in South Africa (10), Pakistan (11), Israel
(18), and Canada (19) have shown that the incidence
of antimicrobial resistance in pneumococci carried
asymptomatically in the nasopharynx of children
correlates with the incidence of resistance in strains
that cause systemic disease. More than 95% of chil-

dren will be colonized with pneumococci at some
time before the age of 2 years. Carriage of pneu-
mococci in the nasopharynx begins at approximately
6 months of age, although organisms have been iso-
lated from children as young as 1 day old in the USA
(20). The duration of carriage can be as long as 17
months, with those infants acquiring the organism
earlier in life exhibiting longer carriage times.

The present study describes surveillance of
pneumococcal antibiotic resistance in Zambia
through the isolation of organisms from children
attending an outpatient clinic in Lusaka. A total
of 71.8% of the children were colonized by S.
pneumoniae, a rate similar to that found in a study in
Lesotho in which pneumococci were isolated from
the nasopharynx of 70.1% of children under 5 years
of age (H. Koornhof, personal communication,
1996). As has been reported elsewhere (19), in our
study carriage was significantly associated with
younger age (<2 years). Children younger than 6
months were also less likely to be colonized by
antibiotic-resistant organisms. Serotypes/groups 6,
14, 19, and 23 comprise two-thirds of the strains
carried by children (19); 68% of the resistant isolates
in our study were serotypes/serogroups 14, 19 or 23.

Although not found in our study, prior antibi-
otic use or hospitalization has been reported to be a
risk factor for carriage of antibiotic-resistant organ-
isms (21). In the present study, antibiotic use and
hospitalization were determined by self-reporting of
the adult accompanying the child to the clinic; medi-
cal records were not examined for confirmation.
However, self-reporting of medical history can be
subject to recall bias or faulty memory. For example,
in a study in Buenos Aires, Argentina, the parents of
424 children attending three paediatric centres were
asked whether their child had received antibiotics in
the previous 2 weeks (22). Comparison of the an-
swers with objective results obtained by testing the
children's urine for the presence of antibiotics re-
vealed that the sensitivity of parental reports was
only 50.8%. Over half of the parents of children
with positive laboratory findings gave negative an-
swers when questioned about previous antibiotic
use. In contrast, the correlation between a reported
history of antibiotic use and a positive answer was
quite high (91.7%). The investigators suggested
that, while positive reports are generally reliable,
negative reports of antibiotic use may be unreliable
because of inaccurate recall, confusion about the
content of medicines, or an unwillingness to
admit to self-medication or the nonprescription use
of antibiotics.

We investigated the antibiotic-using behaviours
of the mothers of participants in our study. A total of
75% reported that antibiotics were available outside
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of the established medical care system; however,
only one-third of the mothers said that antibiotics
were available without a prescription and no mother
admitted to having obtained antibiotics from those
sources. The majority of mothers reported adhering
to the prescribed dosage and length of antibiotic
treatment, which seems to conflict with the admis-
sion that "leftover" antibiotics were being kept at
home. Many mothers expressed dissatisfaction if
their children were not given antibiotics when they
were brought to the clinic. This could result in medi-
cal care staff feeling pressured to prescribe antibiot-
ics unnecessarily in order to satisfy mothers. Clearly
there were misunderstandings about antibiotics and
their uses among the study mothers. These could
be addressed through community health education
at venues such as maternal child health clinics, as
well as through more extensive explanations of the
proper use of medications at the time of perscription.
Several respondents in our study suggested that
mothers be given more information on antibiotics.

This is the second study of antimicrobial
resistance in pneumococci in Zambia. In 1988
Fredericksen & Henrichsen sampled a total of 246
healthy children attending both urban and rural clin-
ics in southern Zambia (23); the carriage rate re-
ported was 16%, considerably lower than the rate
(71.8%) found in the present study. Only one of the
39 isolates in Fredericksen & Henrichsen's study ex-
hibited penicillin resistance (MIC = 0.08 ig/ml),
corresponding to a resistance rate of 2.6%. In our
study, 18 (14.3%) isolates had intermediate levels of
resistance to penicillin. Methodological, seasonal, or
regional differences may explain the disparate re-
sults between the two studies. For example in the
1988 study, 21% of the children were over 5 years of
age; however, excluding the older children from the
analyses only increases the carriage rate to 19%.
Children were sampled in two different seasons
and from both urban and rural clinics. Finally, speci-
mens were collected oropharyngeally on cotton-
tipped swabs (23) rather than nasopharyngeally on
calcium-alginate swabs. The later method improves
isolation of pneumococci (24). In Fredericksen
& Henrichsen's study, the swabs were transported
prior to isolation and susceptibility testing, which
could have resulted in loss of viability for some of the
organisms and thus in a lower carriage rate. Tech-
nology transfer is vital for collaborative studies
in Africa; however, instruction given in an experi-
enced laboratory cannot always adequately prepare
individuals for work in the field. Field staff were
instructed on the performance, reading, and inter-
pretation of the disk diffusion method; nevertheless,
it would have been useful for a technician experi-
enced in pneumococcal research to have carried out

quality control checks on the laboratory work in
Zambia. Inconsistent inoculum size, improper place-
ment of the antibiotic disc on the agar surface, as
well as reading the area of alpha-haemolysis rather
than the zone of bacterial growth inhibition could
result in discrepancies between the resistance deter-
mined by zone size and the MICs (the gold standard
for antimicrobial resistance testing). Almost one-
third of the pneumococci isolated in Zambia were
not available for antibiotic susceptibility testing at
SAIMR, since the specimens were either contami-
nated or nonviable upon arrival. Because of the poor
viability of specimens transported in Robertson's
cooked meat medium, Dorset egg medium was used
during the latter part of the study. The preparation
of specimens and the choice of medium for trans-
port for additional testing at a reference laboratory
should also be considered critical components of
laboratory quality control.

In summary, in Zambia since 1988 there has
been a greater than fourfold increase in the carriage
rate of pneumococci and a fivefold increase in
the proportion of such organisms that are penicillin-
resistant. While the increased carriage rate may be
explained by methodological differences in the stud-
ies concerned; the increase in antibiotic resistance
appears to be substantial. Zambia, like many other
countries, is experiencing rapid urbanization with
rising population densities, thus potentially expand-
ing the pool of resistant pneumococci that circulate
within the community. The ease with which antibiot-
ics are now available in the country, both with and
without a doctor's prescription, probably contributes
antibiotic-resistant organisms to the community res-
ervoir. Almost a quarter of the isolates in our study
had high-level resistance to tetracycline, perhaps re-
flecting the use of this antibiotic for the treatment of
STDs in adults; indeed, in our study, more than 20%
of the respondents reported using antibiotics for this
purpose. Widespread tetracycline resistance has also
been reported in Nigeria (25), South Africa (26), and
the Central African Republic (K. Klugman, personal
communication, 1996).

The level of penicillin resistance in Zambia sug-
gests that the national ARI programme can retain
penicillin as the recommended therapy for children
with pneumonia. In a prospective study in South
Africa, beta-lactam therapy was not associated
with a poor outcome despite a high burden of in-
termediately resistant pneumococci (27); trends in
resistance should, however, be monitored. Case re-
ports suggest that patients with tetracycline- or co-
trimoxazole-resistant strains respond poorly to these
drugs (28, 29); therefore, their use as alternatives to
penicillin for the treatment of pneumonia in Zambia
should be re-evaluated. Since use of penicillin to
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treat meningitis caused by intermediately penicillin-
resistant pneumococci has met with poor success
(21), cefotaxime or ceftriaxone should be used. Al-
though these antibiotics are more expensive than
penicillin, current data suggest that use of less ex-
pensive alternatives, such as penicillin, may not suc-
cessfully treat pneumococcal disease in Zambia.
Identification of pneumococcal resistance to four
classes of clinically important antibiotics indicates a
need for ongoing surveillance in Zambia to ensure
that the recommended treatment regimens keep
pace with trends in antibiotic resistance. Future
molecular genetic analyses of these isolates may help
to determine the relationship of the resistant strains
to strains with similar resistance patterns from
other parts of Africa.
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Resume
Portage nasopharynge de Streptococcus
pneumoniae antibioresistant contracte
hors institution dans une population
pediatrique de Zambie
La pneumonie est une cause majeure de mortalite
et de morbidit6 chez l'enfant. Les moyens de
laboratoire etant absents de la plus grande partie
de I'Afrique, le traitement de la pneumonie est
souvent empirique et s'appuie sur les recomman-
dations 6laborees par l'OMS. L'apparition de I'anti-
bioresistance, partout dans le monde, menace
de ruiner ces recommandations, de meme que le
traitement empirique de la m6ningite, donnant a la
surveillance de l'antibioresistance un r6le capital.
La surveillance peut etre realis6e par l'isolement de
Streptococcus pneumoniae, en cas de portage
asymptomatique nasopharynge chez l'enfant.

On examine dans la pr6sente 6tude le portage
nasopharynge et la pr6valence de l'antibior6sis-
tance sur les pneumocoques isol6s chez 260
enfants de moins de 6 ans recrutes dans les ser-
vices de medecine g6nerale ambulatoire du cen-

tre hospitalier universitaire de Lusaka (Zambie). Le
pneumocoque a 6te isole chez 71,9% des enfants.
La probabilite de portage du pneumocoque 6tait
deux fois plus 6lev6e chez les enfants de moins de
2 ans que chez les enfants plus ag6s. Les autres
facteurs tels que le sexe, la pr6sence de jeunes
freres et sceurs, l'usage ant6rieur d'antibiotiques,
des ant6c6dents d'hospitalisation ou la fr6quen-
tation d'un centre de soins de jour ne sont pas
significativement associ6s au portage.

L'antibiogramme, avec la p6nicilline, la t6tra-
cycline, le sulfamethoxazole-trim6thoprime (co-
trimoxazole) et le chloramph6nicol, est connu pour
67,4% des isolements. Parmi ceux-ci, 65,9% sont
sensibles a tous les antibiotiques essay6s. Une
monopharmacor6sistance s'observe chez 18,2%
des isolements, la resistance a la t6tracycline 6tant
la plus fr6quente (8,7%). Seuls 4% des isolements
sont r6sistants a trois classes pharmacologiques
diff6rentes. La plupart des germes r6sistants avaient
une resistance interm6diaire a la penicilline et au
co-trimoxazole; on observe une r6sistance 6lev6e
de tous les isolements a la t6tracycline. Comme
pour le portage, la r6sistance 6tait significativement
associ6e a I'age. La probabilit6 de portage de
germes r6sistants etait moins 6levee chez les
porteurs de moins de 6 ans que chez les porteurs
plus ag6s.

Le s6rotypage a ete effectu6 sur 41 isolements
r6sistants. Les s6rotypes les plus fr6quents sont
le type 14 (26,8%), le groupe 19 (26,8%), et le
groupe 23 (14,6%). Tous les isolements polychimio-
r6sistants appartenaient au s6rotype 14.

11 a 6t6 demand6 aux meres de remplir un
questionnaire anonyme sur l'utilisation des anti-
biotiques. Seulement 61,6% parmi les 160 meres
qui ont r6pondu au questionnaire savaient que les
antibiotiques servent a tuer les microbes et a guerir
les infections. Pour 79,8% de ces meres, l'injection
est la presentation antibiotique la plus efficace;
15,9% estiment que la couleur de I'antibiotique est
liee a son efficacite. 11 est possible de se procurer
des antibiotiques hors de l'h6pital ou du dis-
pensaire, et 38% des repondantes ont indiqu6 avoir
obtenu des antibiotiques sans prescription. Prbs de
la moiti6 des meres ont dit qu'elles s'estimaient
mecontentes si leur enfant malade ne se voyait pas
prescrire d'antibiotique. Si plus de 90% des meres
ont r6pondu qu'elles administrent la cure complete
d'antibiotique, 61,7% ont declar6 que les com-
primes restant apres le traitement sont conserves
en vue d'une utilisation ult6rieure. Parmi les
m6dicaments conserves a la maison, on trouve le
Calpol (75,5%), le Panadol (73%) et la chloroquine
(44,7%). Parmi les antibiotiques, I'ampicilline, la
penicilline et la t6tracycline sont conservees par
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respectivement 8,4%, 6,3% et 5,7% des meres. Un
total de 14% des meres signale donner a leur en-
fant les antibiotiques prescrits a un autre membre
de la famille.

L'importance de la penicillino-resistance des
pneumocoques donne a penser qu'en Zambie, la
penicilline peut rester le traitement recommande
des enfants atteints de pneumonie. L'utilisation de
la tetracycline ou du co-trimoxazole a la place de la
penicilline pour le traitement de la pneumonie devra
etre re6value. 11 est souhaitable que la meningite
soit traitee par le c6fotaxime ou la ceftriaxone plut6t
que par la penicilline. L'existence d'une resistance
pneumococcique a quatre classes d'antibiotiques
cliniquement importants atteste la n6cessite de
maintenir la surveillance en Zambie pour s'assurer
que le protocole therapeutique recommande suit de
pres l'antibioresistance.
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