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ABSTRACT

This research  report represents a  study to determ ine tlie p revalence o f  an tib io tic-resistance  o f  

pneutnococci and their sero types in  M aputo, M ozam bique in ch ild ren  under 5 years o f  age, w ho 

w ere adm itted  w ith  pneum onia  in the Paediatric  U nit at the H ospital C entral de M aputo, T he 

children  ir. -hided in  the study w ere from  suburbs surrounding central M aputo,

Pneum onia rem ains a  com m on and im portant problem  worldwide; acute respiratory infections (AR1) 

a re  extrem ely com m on, particularly in children, A RI constitute the only group o f  infectious diseases 

ranking as causes o f  death  am ong the top 3 in developing countries, as w ell as the top 10 in F irst 

W orld countries.

F or the study, m edical and nursing  s ta ff  w ere trained in the appropriate collection o f  specim ens, A  

technologist spent 2 w eeks at The South African Institute for M edical R esearch (SA1MR) to acquire 

experience in  m odern  laboratory m ethodologies relating to the proposed study, T here w as constant 

com m unication  betw een  the M aputo  and SA IM R  laboratories.

Objectives o f  the study included an assessm ent o f  the nasopharyngeal carriage rale of Streptococcus 

pneumoniae in children under 5 years o f  age hospitalized for pneum onia at the  H ospital C entral de 

M aputo, Secondly the study w as geared to determ ine the antim icrobial resistance patterns o f  

pneum ococcal isolates by the disc d iffusion and m inim um  inhibitory concentration (MIC) m ethods 

and finally to establish the serotypes o f  all the strains isolated in the study. B lood cultures w ere also 

perform ed on all the children adm itted to the study and the  sero types and antib io tic  resistance 

patterns o f  these isolates w ere com pared w ith those  from  the nasopharynx o f  the sam e children, 

N asopharyngeal carriers w ere, w here possible, follow ed up 6 w eeks after d ischarge from  hospital 

to assess possible e fleets o f  hospitalization and antibiotic treatm ent on nasopharyngeal pneum ococci, 

Four hundred children  under five years o f  age w ho presented  w ith pneum onia  and o ther entry 

criteria  w ere included in the study,

Streptococcuspmumamte w as isolated from  the nasopharynx o f  128 (32% ) o f  the children, A n  X- 

ray exam ination  w as perform ed on 122 o f  the 128 nasopharyngeal culture positive children. O ne- 

hundred-and-tw clve o f  the 122 culture-positive children w ho w ere X -rayed  show ed rad io logical
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evidence o f  pneum onia, indicating that a positive pneum ococcal culture from  the nasopharynx in this 

study group had n 92%  predictive o f  radio logicaiiy  confirm ed pneum onia. O f  the 128 

nasopharyngeal carriers, 33.6%  yielded  strains that were fully susceptible to all an tib io tics tested, 

leaving 85 (66.4% ) isolates th a t w ere  resistant to at least one antibiotic. S ixty-seven strains (52% ) 

w ere resistan t to pen ic illin  w hile  28% , 18% and 9.4%  o f  isolates w ere resistant to cotvim oxozM c, 

te tracycline and chloram phenicol, respectively. A pproxim ately  %  o f  s tra h s  w ere m ono-resistan t, 

i e, resistant to only one o f  the tested antibiotics, w hile the sam e proportion o f  isolates w ere resistant 

to m ore  than 1 o f  the antibiotics tested. A ntib io tic-resistant pneum ococci w ere  significantly  m ore  

com m on in  children under 3 years o f  age as well as in children  from  low er socio-econom ic 

surroundings as evidenced by dom icile  in straw  huts as opposed to cem ent houses, T he m ost 

p revalent serotype w as 19F (47% ), follow ed by serotype 14 (13% ) and then by serotype 23F  (7%).

The largest num bers o f  ch ild ren  w ith  pneum onia cam e from  Polana C an ic r, an area o f  very  low  

socio-econom ic status, and M ato la suburbs. O f  the 51 children  from  the form er suburb , 36 (71% ) 

w ere  carriers and o f  these 31 (86% ) w ere resistant to one or m ore antibiotics. T he vast m ajority  o f  

these resistan t strains belonged to serotype 19F.

T here  w as an excellent correlation w ith  regard to the sero type and antib io tic  resistance pa tterns o f  

nasopharyngeal pneum ococcal cultures com pared with blood culture isolates from  the sam e patients, 

Seventeen o f  the 22 available blood culture isolates (72% ) w ere resistant to penicillin . O f  these 13 

belonged to serotype 19F including 5 strains that were, in addition, resistant to cotrim oxazole. M any 

o f  the children  exam ined 6 w eeks afte r discharge from  hospital have lost their nasopharyngeal 

pneum ococci and 67%  o f  those th a t rem ained w ere resistan t to antibiotics,

T he h igh  rate  o f  penicillin  resistance in M aputo children  suggests that pen ic illin  iu 1 

chloram phenicol treatm ent o f  m eningitis caused by Spnm nonim  w ould be inappropriate  but that 

penicillin  should still be highly efficient for the treatm ent o f  pneum ococcal pneum onia, because o f  

h igh levels o f  penicillin  achieved in  the lungs o f  patients. T he relatively high rate (28% ) o f  

cotrim oxazole resistance is a m atter o f  concern as this an tim icrobial com bination  is recom m ended 

for the treatm ent o f  pneum onia in developing countries.
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CHAPTER 1 INTRODUCTION

1.1 World problem of pneumococcal disease and antibiotic resistance

Pneum ococci w ere first described to be fully  resistant to pen ic illin  and resistant to m ultip le  

antibiotics in South A frica in D urban in 1977' and Johannesburg in 197S2. These resistant organism s 

have been show n to create m ajor problem s in the treatm ent o f  pneum ococcal m ening itis’, S tudies 

over the last 15 years have .shown that these strains are now  also prevalen t in m any countries in 

A frica, A sia , E urope and A m erica'1, In  pneum ococcal pneum onia, penicillin  or B-lactam resistance 

is no t o f  great significance as antim icrobial levels obtained in blood and lung tissues considerably  

exceed the m inim al inhib itory  concentrations (M ICs) o f  these agents. H ow ever, in the treatm ent o f  

pneum ococcal m eningitis penicillin resistance is very im portant where both interm ediate resistance 

w ith penicillin M IC s ranging betw een 0.1 -1 ,0  ug/ml and full resistance w ith M ICs o f  >  lug /m l are 

very likely to affect the outcom e o f  pneum ococcal m eningitis i f  treated w ith  penicillin , am picillin  

or am oxycillin4. A t the sam e tim e strains w ith  h igh-level penicillin  resistance m ay exhib it 

in term ediate o r h igh-level resistance to* the  third generation cephalosporins, ceftriaxone and 

cefotaxim e', A s these cephalosporins are com m only used in the em piric treatm ent o f  m eningitis, the 

prevalence o f  high-level penicillin  resistance m ay also com prom ise the usefulness o f  these agents 

and treatm ent with vancom ycin, ideally in com bination w ith  ceflvinxone or cefotaxim e m ay have to 

be resorted to6,

V ery few  data are available on antim icrobial resistance in the pneum ococciis from  Africa, w ith the 

exception  o f  South  A frica, W orldw ide, approxim ately  10 m illion ch ild ren  under five years o f  age 

die from  preventable diseases. T he m ajority  o f  these (96% ) occur in developing countries, 

A ccording to  the W orld H ealth  O rganisation (W H O ), 4  m illion  (30% ) o f  these are due to acute 

respiratory tract in fections’.

O ropharyngeal carriage o f  pneum ococci is com m on and contributes to the difficulty  in interpreting 

the significance o f  pneum ococci in cultures o f  expectorated sputum , S pneumoniae is p resent in  the

1



upper respiratory trac t o f  30%  - 60%  o f  prcse'iool children and nearly 20%  o f  adults, in the form o f  

nasopharyngeal carriers8. Its spread is enhanced by upper respiratory tract infection  and crow ding. 

Pneum ococcal pneum onia develops w hen local or general im m une defenses o f  the host are impaired. 

M ost cases are endogenous fo llow ing aspiration o f  oral secretions con tain ing  norm al flora that 

includes Spneumoniae, Person-to-person transm ission during epidem ics occurs by droplet aerosols. 

T he m ajor virulence factor oi'Spneumoniae is its antiphagocytic polysaccharide capsule, and strains 

w ith  a th ick  m ucoid  capsule such as type 3 are especially  v iru lent8.

To pro tect against infection by pneum ococci, capsular polysaccharide type vaccines are now  

available, w hile conjugate polysaccharide vaccines are being developed for use in infants and young 

children '1,

T he W orld H ealth  O rganization  (W H O ) recom m ends in addition  to pen ic illin  the use  o f  

cdtrim oxazole (trim ethoprim / su lfam ethoxazole) fo r the treatm ent o f  pneum onia in developing 

countries, m ainly  because o f  cost considerations and its spectrum  o f  activity , bu t also because this 

com bination  is available  in oral form, U nfortunately  cotrim oxazole resistance in pneum ococci has 

becom e very com m on in  m any countries, including South Africa'1,

S\ pmmmmkte colonises the upper respiratory tract, In developing countries and elsew here 30-60%  

o f  children  are nasopharyngeal carriers a t any one time". C olonization is m ore com m on in 

ch ildhood, in the elderly, and in those living in closed com m unities such  as hospitals, nursing  

houses, day-care centres and o ther restricted communities*.

S  pneumoniae attaches itse lf  to  hum an pharyngeal cells through the specific interaction o f  bacterial 

surface adhesii.s and epithelial cell receptors. Epithelial cell g lyeoconjugates con tain ing  the 

disaccharide glucose-N -acetyl-IM -4-galactose ((He N A e B1 - 4<1«1) are thought to serve us the 

binding site o f  the bacterium'", T he nature o f  the bacterial adhesin is yet to be characterized bu t cell 

w all com ponents adhere to hum an endothelial cu lls".
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Those persons who have a  dim inished capacity to form  antibodies eg young infants, patients infected 

w ith  the hum an im m unodeficiency virus (H IV ) or indiv iduals lacking specific an tibodies to the 

colonizing strains, rem ain  susceptible as long as they are colonized and have subm inim al levels o f  

the specific  antibodies. T he exact duration  o f  co lonization  w ith  S,pneumoniae is unknow n, but is 

estim ated at approxim ately 1 - 2  m onths in children 1 2 -1 8  m onths-of-ngo. being longer in  people  

w ith  low  or non-existent levels o f  antibodies against the Spneumoniae strain concerned, such as in 

infants and young ch ild ren8.

Pneum ococci produce a  haem olyiic toxin, called haem olysin , w hich  is related im m unolog icaliy  to 

the oxygen-labile  haem olysins o f  beta-haem olytic streptococci, T he pneum ococcus also p roduces 

a tox ic  neuram inidase w hich is released during au to lysis8.

The bacterial capsule acts as a virulence factor o f  the organism . This capsule m ay prevent o r delay 

ingestion  o f  pneum ococcal cells by phagocytes. T he capsule is m ade up o f  repeating 

o ligosaccharides that are synthesized w ithin the cytoplasm  and polym erized by transferase that are 

bound to the cell m em brane12.

S,pneumoniae has the capacity to  cause disease because it is able to escape ingestion and k illing  by 

host phagocytic  cells in the absence o f  an ticapsular antibody and com plem en t13,

The m echanism  that allows the capsule to prevent phagocytosis is uncertain. It is still uncertain w hat 

levels o f  anticapsular antibody protect a hum an subject against the ordinary pneum ococcal challenge.

Capsular polysaccharides perm it the classification ofS.pneumoniae into 90 different serotypes, Som e 

scrogroups/types eg. 1, 2, 3, 4, 6, 7, 8, 12, 14, 19, 23 are m ore prevalent than o thers and arc 

associated  w ith  increased virulence. The serotypes OA. 6B, 1 4 ,19A, 19]' and 231- are com m on in 

children  and also exh ib it a tendency to acquire penicillin  resistance,
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T he pneum ococcal equivalent to the C -polysaccharide found in strains o f  different species o f  the 

Streptococcus genus is a  teichoic acid constituent that contains choline phosphate and is covalently 

linked to peptidoglycan on the surface o f  the cell wall. T his antigen  is com m on to all S.pmumoniao 

strains8,

T he m ost com m on illnesses caused by Spneumoniae are pneum onia, m eningitis, bactem em ia, otitis 

m edia and sinusitis, T hese infections are m ore prevalen t during  the cold  w in ter m onths and in  

patients w ith  predisposing factors such as viral infections, bronchitis or other chest infections, heart- 

diseases, liver diseases, a h istory o f  heavy drinking, head injuries, m alignancy o r spleen 

abnorm alities8,

T he d iagnosis o f  pneum ococcal d isease is confirm ed by isolating S.pmumankw from  specim ens 

from  norm ally  sterile sites such as blood, cerebrospinal fluid (CSF) and the m iddle ear, T hey m ay 

also be isolated from  carriers using  nasopharyngeal swabs and the sputum  and nasal sinus secretions 

in patien ts w ith  pneum onia and sinusitis respec tive ly1'1,

1.2 Background to pneumococcal disease in Maputo and Mozambique

Childhood m ortality in M aputo is one o f  the highest in the world. The m ajor causes o f  m orbidity and 

m ortality in  this age group are m alnutrition and infectious diseases such as diavmoeal diseases, acute 

respiratory infection and cerebral m alaria, The m ean m onthly adm ission rate to the H ospital Central 

de M aputo  o f  patients w ith acute respiratory infections is 338 eases p u 1 m onth w ith  a case fatality 

rate o f  2,6% , (These statistics w ere kindly provided by the H ospital C entral do M aputo 

adm inistration),

M ozam bique is one o f  the poorest countries in the w orld, still currently suffering the consequences 

o f  a long w ar that tragically  affected the m ost vulnerable, ie, children under 5 years o f  age.

In M aputo  m any o f  the children  adm itted to paediatric w ards a t the H ospital Central D e M aputo
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present w ith  severe m alnutrition  associated  w ith  other pathologies. M alnutrition  is m anifested  as 

kw ashiorkor, m arasm us, and very low  w eight, O f  the  vitam in deficiencies, pellag ra  is the m ost 

p revalen t fo llow ed  by xerophthalm ia, beri-beri and scurvy, the latter being the  least com m on. 

A naem ia  due to  iron and  fo lic  acid deficiencies is also very com m on. Pnrasitaem ias and  o ther 

infections occur frequently  and are all interrelated in this vicious c irc le15,16.

In  the Paed ia tric  U nit at the H ospital Central de M aputo, 598 children adm itted  during  1996 

presen ted  w ith  severe m alnutrition  - kw ashiorkor and m arasm us. O f  these 101 cases died, g iv ing  a 

case fatality  ra te  16,8% . (These sta tistics w ere kindly  provided by the H ospital Central de M aputo  

adm inistration). D eaths w ere m ain ly  caused by gastroenteritis o r respiratory  infections, includ ing  

tuberculosis w hile m alaria  w as also responsible fo r considerable m ortality,

A s antim icrobial therapy is life saving in  severe pneum ococcal infections it w as decided to establish 

resistance patterns in  nasopharyngeal iso lates o f  Spneumoniae to com m only used an tim icrobial 

agents in  M aputo in children under 5 years o f  age, A  study was therefore initiated involving 400 o f  

the ch ild ren  adm itted to paed iatric  w ards at the H ospital C entral de M aputo over a  period  o f  20 

m onths (A ugust 1995 - A pril 1997) to  investigate the incidence o f  antib io tic  resistance  in ,S1 

pneumoniae in  M ozam bique and to determ ine pneum ococcal serotypes p revalen t in  this country ,

  —  -   *



CHAPTER 2 DESIGN OF MAPUTO STUDY

In o rder to gain an indication  o f  antib io tic-resistant Streptococcus jmetinionlae in a com m unity , 

resistance patterns o f  nasopharyngeal pncum ococci in children under 5 years o f  age, w ho are know n 

to have a  high carrier rate in this anatom ical site, could be determ ined periodically in  order to detect 

changes in  antim icrobial resistance1,4.

Pneum ococcal disease can be prevented by im m unization in adults using u polyvalent polysaccharide 

vaccine and conjugate vaccines are being  developed and evaluated for efficacy in  infants and 

ch ild ren0.

It w ou ld  therefore also be useful to determ ine the serotypes o f  these nasopharyngeal pneum ococci 

in o rder to ascertain w hether the serotypes present in the vaccines currently being developed w ould 

be relevant to M ozam bique. W ith  this background, it w as decided, follow ing d iscussions w ith 

P rofessor K  P K lugm an o f  the South  A frican Institute fo r M edical R esearch  (SA1M R), 

Johannesburg, to conduct a  study in M aputo, exam ining the nasopharyngeal isolates o f  children w ith 

pneum onia being adm itted to the M aputo H ospital with regards to their antibiotic resistance patterns 

and sero type profiles,

2,1 Aims mid objectives of the study

The two m ain  aim s o f  the study w ere to determ ine the antibiotic resistance patterns o f

nasopharyngeal isolates oi'Streptococcus'piwiunonkw in M aputo children, as well as the serotypes 

p revalen t in that paediatric  population,

W ithin these aim s, the fo llow ing objectives o f  the study w ere identified:

I . To determ ine the nasopharyngeal carriage prevalence rate o f  Streptococcus pneumoniae in

children w ith  pneum onia  hospitalized at the M aputo H ospital.

6
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2, To d e te n n h c  the antim icrobial resistance patterns o f  both nasopharyngeal and blood culture 

iso lates o f  Streptococcus pneumoniae by disc diffusion  m ethods w ith  confirm ation  o f  

resistance by m eans o f  m in im al inhib itory  concentration (M IC ) determ inations,

3, T o  correlate ulood culture and  nasopharyngeal isolates from  indiv idual pa tien ts in o rder to 

assess the predictive value o f  nasopharyngeal isolates as causes o f  the patients' pneum onia,

4, T o  determ ine the pneum ococcal serotypes w ith the view  o f  possib le  incorporation  in to  

po lyvalen t polysaccharide  vaccines in the future.

5, T o retest carriers 6 w eeks after discharge from  hospital to detect changes in carriage rates and 

antib io tic  resistance patterns fo llow ing hospitalization  and treatm ent for pneum onia.

6, T ransfer o f  technology learnt at the SA IM R  to M ozam bique in order to  im prove laboratory 

techniques used in  M aputo,

A lthough  the study w as not specifically  designed to assess the clinical m anifestations o f  

pneum onia  in  M aputo  children, these w ere recorded, Som e potential risk  factors fo r 

nasopharyngeal carriage o f  penicillin-resistant S pneumoniae and the  developm ent o f  

pneum onia  in these  patient population such as age, nutritional status, fam ily size and soc io ­

econom ic conditions exposure were also  assessed,

2,2 Inclusion criteria and tests on admission

Diagnostic criteria Jar inclusion into the study

A ged m ore than one m onth o f  age bu t less than 5 years old 
Pyrex ia
C onfirm ed d iagnosis o f  acute respiratory infection:
R espiratory ra te  abnorm al

7
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R espiratory  sounds - F ine crep itus no t cleared by coughing and/or bronchial breathing. 
C hest X -ray on adm ission 
Routine investigations on admission

T otal w hite cell count (W CC)
B lood cultures
N asopharyngeal sw abs fo r culture

A ge, sex , an tib io tic  exposure, reason for hospitalization and duration  o f  hospitaliza tion  o f  

each individual child  w ere determ ined and recorded.

Discharge criteria

A bsence  o f  fever fo r a t least 24  hours 
A bility  to feed by m outh  
A bsence o f  chest in tercostal retraction  
R espiratory  rate norm alised

2,4 Geographical distribution of children in study

T he H ospital Central dc M aputo is an u rban  general hospital situated in  the centre  o f  the suburb  

Polana C im cnto, T his busy hospital has 1500 beds, and serves a  very large com m unity ,

O n the follow ing page is  a m ap o f  M aputo, where the study was undertaken, indicating the different 

suburbs w ith in  M aputo (A-X), The location o f  the hospital is denoted  by a

T able 2.1 lists the suburbs o f  M aputo and indicates w here the children  in this study  cam e from , 

A ccurate  population  figures arc not available, R esults o f  a  sensus w hich  ended on  the 15 A ugust 

I W  have  not yet been released, T he previous estim ate w as a  population  o f  15 000 000 

countryw ide"'.
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TABLE 2.1

Zone Suburb Number o f patients

A BAIRRO FERROVIARIO 7
B M A X A Q U B N B 15
C MATOLA 45
D MALANGA 17
1] MKADGUINE 9
F BAIRRO CENTRAL 12
G ALTO  M A E 30
II MAFALALA 4
1 MATUTUINE 3
J 1IULLNE 7
1C CIIAMANCULO 15
L M1CT1AFUTINE 7
M PATRICE LUMUMBA 10
N LAULANE 5
0 INFULENE 7
P C O ST A  DO  SO L 9
Q 25D E JU N IIO 5
R AERPORTO 6
S POLANA CA NIC O 51
T NIIAGOIA 3
U MAVALANE II
V D.IAVELA 2
w POLANA CIMENTO* 5
X BENFICA 4
Y JARDIM 5
z MAL1IANGALENE 7
Unknown or outside o f  Maputo 9 0

TOTAL
*' H ospital C'cntral do M aputo in  this suburb

400

From  T able 2,1 it is olcai that m ost eases cam e from Polana C'anico (51 children), M ato la  (45

10



r-'^.^ *««* n rfj '

Children) mtl Alto Mac (30 children)

f c i



/ I

2.5 Assessment of clinical presentations of children with pneumonia

O n arrival in  the hospital, (he accom panying parent/guardian  m b  asked  the fo llow ing  questions:

Patient's nam e, age, sex, tribe, region in  w hich the child  resides, t lv  type o f  habitation and the 

num ber o f  children under the age o f  5 years in the household  and w hether the child  w as on any 

m edication. T he accom panying form s (page 13 & 14) w ere com pleted  fo r each  new  patient. 

Inform ed consen t w as obtained fo r the  child 's entry  into the study.

T he  clin ical exam ination  consisted of:

M easuring  o f  the childs' tem perature axillary or oral

chest auscultation  was established on each child to dote,'m ine the respiratory  rate and 

resp iratory  sounds (fine crepitus not cleared by coughing and/or bronchial breathing), 

the child  w as exam ined fo r the presence o r absence o f  intercostal retraction 

the  ch ilds pu lse  ra te  w as determ ined

an X  - Ray exam ination  o f  the chest w as perform ed on each o f  the children 

the child w as then w eighed and its height w as determ ined.

M onitoring  o f  patients in  hospital com prised:

T em perature (axillary), 6-hourly 

pulse and respiratory rate, 6-hourly 

chest auseut Uion m orning and afternoon

presence or absence o f  chest (intercostal) retraction m orning and afternoon.



■' «fru-vr7u?rr! ##FWW#V»MHGW

i !

D. CLINTCAI,DATA

CLINICAL DATA DAY CREEO&T
(Admission)

D A Y g R E P O K F "  ^
(Discharge)

...
"(6: week)

WHITE CELL COUNT

CHEST X -R A Y

BLOOD CULTURE

NASOPA&YNGEAL
SWAB CULTURE

Lung localization I - 3 

Type

1 3  infiltrated
2 = opaque
3 a  abscess

X-ray result:

E. MICROBIOLOGICA1 DATA (SmGMA^Y)

SPECIMEN

Swab 1

PNEUMOCOCCI
PRESENT
YESf^O

SEROTYPE RESISTANCE DATA 
DISC MIC ug/m( E.TEST us/ml

-- - - - - - - - - - - - - - - - - -

Swab 2 

Swab 3

.-iilttiiX'

j

Sosusceptible R -resis tan t Ia iiitermediat8
Pa petiicillln C l=ehtoram phenicol Tctetraeyclrae E '-arythrom yein C N IinU am ycm
R -'nfam picin C ^ e o tr im o x a z o le
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HOSPITAL CENTRAL DE MAPUTO

A. DEMOGRAPHIC DATA'

PATIENT NAME _ _ _ _ _ _ _ _ _ _ _  PATIENT N O  

AGE  SEX HEIGHT  W E I.dT   TRIBE

NO. OF CHILDREN IN FAMILY UNDER. 5 YEARS OF AGE ___

B. HOSPITALIZATION DATA

DATE

ADMISSION TO HOSPITAL . _ _ _ _ _

ADMISSION TO WARD __ _ _ _ _ _ _ _ _ — . . .

DISCHARGE FROM HOSPITAL  _ _ _ _

DURATION OF HCSPITAL STAY _______ _

C. ANTIBIOTIC DATA

ANTIBIOTIC DURATION

BEFORR ADMISSION _ _ _ _ _ _ _ _ _ _ -----  _ _ _ G A Y S

IN HOSPITAL _ _ _ _ _ _ _ _ _ _  — DAYS

— DAYS 

DAYS 

DAYS

NASO PHARYNGEAL 
SWAB TAKEN

YES NO

YES NO

DAYS

ORDER NO, 

. REGION
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2.6 Laboratory investigations

a) U pon adm ission the follow ing specim ens w ere taken on each child prior to the adm inistering 

o f  antibiotics:

A  calcium -alginate sw ab (Cnlgiswnb; Jnolex C orporation) w as used to co llec t a 

nasopharyngeal specim en

5-10 m l o f  blood w as collected and placed in a blood culture bottle (Oxoid Signal B lood 

C ulture System ) im m ediately

5 m l o f im coagtilatcd blood was collected for a white b lood cell count.

b) O n discharge the parent o r guardian o f  the child  w as requested to bring the ch ild  back 6 

w eeks later i f  the nasopharyngeal sw ab proved to be positive.

A t this stage a final nasopharyngeal sw ab using a C algisw ab w as to be taken,



/

CHAPTER 3 PROCEDURES FOLLOWED IN THE STUDY

3.1 In paediatric casualty ward

O n adm ission  to the casually  w ard  and upon confirm ation o f  the inclusion criteria listed in chapter

2. the fo llow ing w as done:

1. A  calcium  alginate nasopharyngeal sw ab (Calgisw ab; Inolex C orporation) w as taken from  

each child using the pcrnasal route

2. A  blood culture (O xoid Signal B lood Culture System ) was taken on each child  at the sam e

tim e.

3. O n com pletion o f  the nasopharyngeal sw ab and the blood culture the child w as im m ediately

started on antib io tic  therapy ( procainc-penicillin),

4. T rained nursing  s ta ff  w ere responsible for

plating the nasopharyngeal sw ab directly onto a blood agar plate containing horse blood 

and Spg/m l o f  gentam iein. T hese plates w ere incubated for 24 hours at 35"C in the 

incubator in the paediatric  casualty  section o f  the hospital.

putting the blood culture bottles in the incubator in the ward im m ediately after they had 

been collected.

5. T he blood cultures w ere incubated at 3 5 V  for 24  hours in the incubator in the paediatric  

C asualty  ward.

16
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T he paediatric  w ard  w as v isited  on  a  daily basis by m y se lf  or a laboratory technologist, 

D aily  tem perature checks w ere perform ed on  the incubator and the refrigerator con tain ing  

the m edia. W e ensured that all instructions g iven  at the outset o f  the p ro ject w ere being 

follow ed, R eplacing  and/or replenishing stocks o f  m edia w as carried out by ourselves.

3,2 In the laboratory

Pncum ococci were identified in the routine m icrobiology laboratory by the fo llow ing  procedures:

1, G rnm -stain: gram -positive, lanceolate-shaped, capsuialcd diplococci that m ay form  short 

chains.

2, H aem olysis: the organism  produces a  - haem olysis on blood agar. The hacm o-lysis 

is g reen ish  in co lour and is also know n as a  viridnns-lype haem olysis

3, C ulture: S.pmumoniao g row s best on chocolate (heated b lood) agar, incubated in  a 

carbon  d ioxide enriched atm osphere, S.pm’i/itioniae is cataiase negative.

4, Identification: Pncum ococci are soluble in  bile salts, and arc susceptible  to ethyl 

hydrocupreine hydrochloride (optochin), in  this study only optochin susceptib ility  

w as used to  identify the  strains, U sing a  6m m  disc, a zone o f  inhibition o f  a t least 

14m m  in d iam eter is indicative o f  susceptibility.

F or children w ith  acute respiratory infection it is essential that the clinical specim ens 

be co llected  before antim icrobial therapy is begun, and all specim ens should  he 

processed  in  the bacteriology laboratory as soon as possible, Instructions to effect 

these  m andatory  steps w ere given and generally  adhered to,

17



3.2.1 Nasophaiyngcal swabs

A fter 24 hours incubation, the blood agar plates w ith gcntam icin were exam ined for typical colonies 

o{'Spneumoniae, producing alphn-hucm olysis and exhibiting a draughtsm an shape (colonies that 

are  m ucoid  or flattened w ith  a depressed centre.)

F ive  co lonies show ing the  abovcm cntioned features w ere plated out onto horse blood agar for 

confluen t grow th and an optochin  d isc w as placed in  the centre.

T he blood agar plate w as incubated for 24 hours at 37°C. A zone o f  inhib ition  o f  at least 14 m m  

around the optochin  d isc w as regarded as typical oLSpimtmoniac.

3.2.2 Antimicrobial susceptibility testing

T he antim icrobial susceptib ility  test em ployed the K irby-B aucr technique and w as perform ed 

according to the National Com m ittee for Laboratory Standards (NCCLS) guidelines1''. A  suspension 

o f  the overnight growt h was prepared in peptone water, equivalent to a  0.5 M cFarland standard. A  

sw ab from  w hich the excess fluid has been expressed was used to inoculate as uniform ly as possible 

one M ueller H inton laked blood agar and one 5%  sheep blood agar.

18
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U sing aseptic techniques discs containing the fo llow ing antibiotics were p laced firm ly on the agar 

surface o f  the respective blood agar plates:

5% sheep blood agar Mueller Hinton hiked blood agar

O xacillin  (1 tig) C otrim oxazole (25ug m ade up o f

C hloram phenicol (30ug) trim ethoprim , 1,25 ug and sulfam ethoxazole

T etracycline (30ug) 23,75ug)

E ry throm ycin  (15ug)

C lindam ycin  (2ug)

R ifam picin  (5ug)

Plates wore incubated overnight at 35°C,

The presence o f  a definitive zone o f  inhibition for each antibiotic (see follow ing table) w as regarded 

as susceptible,

Spneumoniae A T C C  # 49619 w as used for quality control purposes both fo r the oplochin  as well 

as the susceptib ility  testing,

T hese contro l p rocedures were put up concurrently, on a w eekly basis, T he zone sizes (expressed  

in m m ) w hich  w ere used  as in terpretation  guidelines are given in T able 3,1,

19
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TABLE 3.1 Reference zones

Zones o f inhibition in mm denoting

ANTIBIOTIC SUSCBPTlBUi INTLRMl'.DlATli RUS1STANT

OXACILLIN >21 13-19 <13

CHLORAMPHENICOL >19 15-19 <14

TETRACYCLINE >19 14-19 <15

ERYTHROMYCIN >20 16-20 <16

CLINDAMYCIN >21 19-21 <19

RIFAMPICIN >20 <20

COTRIM OXAZOLE >19 16-18 c l  5

fitest methodology

All pen ic illin -resistan t isolates us 

eolrim oxazolc-resislan t isolates, ’ 

as described by Jorgensen et uF.

sc diffusion  test, as w ell as

iodisk, Solna, Sw eden),

Inoculum  prcpam lion and inoculation density  were as for disc susceptib ility  testing, Btest strips 

w ere applied  to  ihe surface o f  a  com pletely  dry  M ueller H inton laked blood agar o r sheep blood 

agar plates. P la tes were incubated at 3 5 V  for 24 hours,

20



A fter the requ ired  period o f  incubation, A 18 hours, w hen bacterial grow th becam e distinctly  

visible, the m inim um  inhibitory concentration (M IC) value a t the po in t o f  intersection betw een 

the zone edge and the B lest strip w as read,

Minimal Inhibitory Concuntmtion (MIC) determinations

A ll isolates w ere retested a t the SA1M R by the broth dilu tion  m ethod to determ ine their M il 's .  

T he N C C L S guidelines w ere follow ed in the perform ance o f  these assays11, T his test de term ines 

the  low est concen tra tion  o f  antib io tics m easured in  ng/m l that w ould preven t the in vitro  g row th  

o f  the specific  bacteria,

T his procedure  w as carried  out using  a  m icrotitre m ethod and grow th inhibition a t the low est 

concentration  o f  the specific antib io tic  was taken to be the M IC,

T he critical M IC  concentrations, also know n as breakpoint concentrations, denoting  suscep ti­

bility and interm ediate  and full resistance, are  given In Table 3,2,
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ANTIBIOTIC 

Penicillin 

Chloramphenicol 

Tetracycline 

Erythromycin 

Clindamycin 

Kifompicin 

Cotrimoxnzolc

MIC range in j.tg/ml denoting 

SUSCEPTIBLU INTKRMKDIATE

3  0.04

S0.35

tS0.2S

0 .2 5 .0 .5  

0 .2 5 .0 .5  

I • 2 

I -2

-,.'7

RESISTANT

a s

5  4

(I)  Expressed in terms o f trimethoprim component

3 .2 .3  B lood c u ltu re s

A fter 18

plates w hich w ere also incubated a t 3 7 '( '.

Isolation, identification and suscep tib ility  testing w ere carried out in the sam e w ay as m entioned 

above fo r nasopharyngeal sw abs,

22
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3,3 At (he South African Institute for Mcdieai Research (SAIMR)

A tlci' the specim ens were collected nnd processed in  M aputo and tiic pncumococcEtl iso lates 

tested by d isc  d iffusion  for antibiotic susceptibility as described above, nil iso lates w ere 

transported in duplicate  on  D orset egg and Charcoal T ransport m edia  to the M icrob io logy  

L aboratory  o f  the D epartm ent o f  M edical M icrobiology, South  A frican  Institu te  fov M edical 

R esearch  (SA IM R ). H ere  the isolates w ere subjected to confirm atory  M IC testing and 

scro typ ing  using  pneum ococcal typing sera front the Statcn.i Scvuvninstilut, C opcnluiguL

T he laboratory form  used in M aputo  (page 24) w as com pleted fo r each  new  case, and w as 

subm itted  to  the  SA IM R  together w ith  each isolate w hich  required confirm ation  as w ell as 

additional laboratory  work.

23
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C H A P T E R  4 R E S U L T S  A N D  A N A L Y SIS  O F  D A T A

A  lolnl num ber o f  400 children w ere included in the survey, These children w ere adm itted to the 

H ospital Central do M aputo betw een A ugust 1995 and A pril 1997,
1

All the adm issions p resen ted  w ith the m anifestations o f  pneum onia d iscussed earlier, j

i

4,1 N asopharyngeal carriage o f f> pneumoniae

T he num bers o f  patien ts carrying pneum ococci w ere divided into the fo llow ing age groups in

Table 4,1, I
i
I

TABLE 4.1 Distribution o f pneumococcal carriers according to age

Age group

num ber

(m onths)

N asopharyngeal

carriers

Percentage

(% )

Total N o 

o f  ch ild ren

<3 18 63 (28.1) 224

1 9-36 19 (24,7) 77
3 7 '6 0 46 (46.5) 99

All 3  60 128 (32.0) 400

The carriage rates in  the tw o <  36 m onths age groups w ere lower than  in the o lder children. 

These low er-than-expected rates m ay have been as a result o f  poor technique em ployed by the 

nursing s ta ff  w ho took  the sw abs, A lthough trained in the correct procedures, these s ta ff
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m em bers m ay have experienced problem s in  collecting sw abs from  infants and the younger

rnasal route,children,

resulting in  suboptim al specim ens.

The geographical d istribution  o f  children  entered into the study is g iven in T able 4,2.

26



TABLE 4.2

Carriage sta tus and earners o f  antibio tic-resistant pneum ococci according to suburb;

Zone Suburb Non-carricrs Carriers Resistant
Isolates

A BAIRRO FERROViARit) 2 5 3
B MAXAQUENE 10 5 2
C MATOLA 38 7 5
D MALANGA 15 2
B MKADGUlNEi 8 1 1
F BAIRRO CENTRAL 5 7
G ALTO MAE 26 4
H MAFALALA 3 1 1
1 MATUTUINE 2 1 1
J HULENE 4 3 1
K CHAMANCULO 12 3 1
L MiCHAFUTINE 5 2
M PATRICE LUMUMBA 5 5
N LAULANE 4 I 1
0 tNFLJLENE 2 5
P COSTA DO SOL 7 2 1
Q 25 DO .1 UNI 10 4 1 0
R AERPORTO 5 1 1
S POLANA CAN ICO 15 36 31
T NHAOOIA 2 I 1
U MAVALANE 5 6 3
V DJAVELA 1 1 1
w POLANA CIM ENT0( I) 4 1 1
X BEN MCA 2 2 1
Y JARD1M 4 1 0
z M A L H A N aA l,I^ |{ 3 4 2
Unknown or outside o f Maputo 70 20 12

Total 111 128
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From  T able 4.2 it is clear th a t m ost cases cam e from  Polana Carrico (51 children) and  M ato la (45 

children),

Polana Canico (zone S on  m ap) is an extrem ely p oo r area (Canico m eans straw) w here no clinics 

w ith  treatm ent facilities arc available, T here are how ever sm all health  ccntes w hich  refer very ill 

patients directly  to the H ospital Cental de M aputo, Children from  this suburb have  a  high 

pneum ococcal carriage rate o f  36 out o f5 1  (70.6% ) as well as a h igh  rate  o f  resistance 31 out o f

36 (86,1% ), It should be noted that by far the largest num ber o f  an tib io tic-resistant iso lates cam e 

from  this poor area o f  M aputo, 31 from this single suburb as opposed to  55 from  the o ther 25 

suburbs, g iving a m ean  o f  only 2,2 per suburb for the latter group.

M otala, Z one C on the m ap, on the other hand is a suburb on the outskirts o f  M aputo and has a 

w ell established prim ary care clinic w here patients can be treated and seriously ill patients he 

referred to  hospital. T here are also two nearby hospials and patients w ill only be referred to the 

H ospital C entral de M aputo w hen these two hospitals are full. C hildren from  this suburb had a 

very low  carriage rate o f  7 ou t o f  45 (15,6% ) w hich  could be explained by the possib ility  that 

prelim inary treatm ent m ay have been institu ted  a t the clinic before referral o f  patien ts to the 

central hospital. Such treatm ent m ay have influenced the iso lation  o f  nasopharyngeal 

pneum ococci,

T he addresses o f  about a quarter o f  the children w ere not recorded and m ost o f  these cam e from 

areas outside central M aputo (99 out o f 400),
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4.2 Clinical findings

T here w ere 179 fem ales and 221 m ales included in  the study, N asopharyngeal carriers com prised 

o f  64 fem ales and 64 males,

T he tem peratures upon adm ission  ranged betw een 37,5"C and 40,2l’C w ith  a  m ean o f  38,9"C.

T he clinical data  and X -ray findings are given in  T ables 4,3 and 4,4,

T he average heart and resp iration  rotes fo r healthy children are about 120 beats per m inu te  and 

20 resp irations per m inute, respectively, bu t both heart and respiration rates vary w ith  age in 

children, be ing  higher in infants com pared w ith  older children. A s all o f  the adm itted ch ild ren  

presented w ith  tachycardia  the m ean  heart rate w a s ! 31 beats per m inute and the m enu 

resp iratory  rate w as 48 respirations per m inute,

A s expected, m ost o f  the children show ed a leucocylosis w ith  a m ean leucocyte count o f  

15,79x10'Vl and a  range o f  3,60 - 28 ,20x10'Vl for the group as a whole,

TABLE 4.3 ( 'Ihikal data o f  children admitted to study

M anifestation M ean
evaluated

Range N um ber o f  eases

T em perature 38.9T 3 7 .5 .40.2T 400

R espiratory  rate/m inute 48 30-51 400

H eart rate/m inute 131 1 2 0 -1 6 0 400

L eucocyte count/litre 15.79x10" 3,6-28.20x10" 400
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TABLE 4,4 Chest X-ray jlmlings

ray f in d in g s1 No, o f  cases w ith positive x-ray findings 

C ulture - C ulture - 

Positive N egative

L eft upper lobe 36 (31%) 78 (30%)

L eft low er lobe 50(41%) 48 (19%)

R igh t upper lobe 16(1394) 56 (23%)

R ight low er/m iddle lobe 1 0 (8%) 30 (1294)

Bilateral pulm onary 48 (39%) 18 (7%)

N orm al 1 0 (8%) 48(19%)

N o t donc/N ot available 6(5%) 24 (10%)

N um ber x-rayed 122(95%) 248 (91%)

(I) More tlwn I lobe were involved in some pnticnls

O f  the 128 carriers, X -ray exam ination  o f  the chest w as perform ed o n  122 and 48 show ed 

bilateral pulm onary involvem ent (39.3% ) com pared w ith  only 18 out o f  248 non-carriers that 

w ere  X -rayed (7.3% ), T he difference w as statistically significant (P«0,001; C hi-squared, Y ates 

corrected), There were, on the other hand, only 10 norm al A'-ray findings in the carrier group 

(8.2% ) as opposed to 48 (19.4% ) in the non-carrier group, L ow er lobe involvem ent occurred in 

00 (49% ) o f  carriers as opposed to 78 (31% ) in the non-carrier group, It is in teresting  that 112 

out o f  122 pneum onia cases w ith a  positive nasopharyngeal sw ab from  w hom  x-ray findings 

w ere available  show ed an abnorm al x-ray finding giving a predictive value o f  92%  for a  positive 

nasopharyngeal swab, T he specificity, senshw ity  and negative predictive indices o f  

nasopharyngeal cultures w ere 83%, 36%  and 19%, respectively.



M  „,c recoi'ded accoriinB lo aB= sroupa. The taat column Indicates

“ : i i ^th e  ideal w eight, w hich is based

A g e  group 
(m onths)

N o. o f  
children  
culture 
positive

Culture positive group 
M ean and range 

H eigh t (cm ) W eight (kg)

A ll children 
M ean  and range 

H eigh t (cm ) W eigh t (kg)

Ideal

(kg)

1 - 3 3 34.9 (48-50) 6.1 (5-7.2)

4 - 6 9 60.2(55-69) 7.3 (4.5-9.8)

7 - 9 18 81.6 (54-93) 8.8(3.9-12.8)

1 0 - 1 2 21 87.0 (65-102) 10.2 (7.3-14)

13-24 31 80.0 (60-110) 9.7 (5.5-14)

W *_Zl CO 38 94.7 (82-106) 10.8 (9,5-15.5)

4 9 -6 0 8 83.4(95-114) 12 .2 (12 ,9 -15 .5 )

34.9 (48-50) 

61.1 (55-85)

79.9 (54-98) 

86,3 (65-110) 

81.3(60-110)

5 (76-106)

85.6 (90-114)

6.1 (5-7.2) 5.0

7,6 (A 5-9.8) 8.2

9.3 (3.9-12.8) 7.5

10.0 (7.2-15.8) 10.0

10.8 (5.5-14) 12-°

11,2(7.5-15.5) 14.0

14.8 (12-17) 15.8

31
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On analysis o f  the w eight by age and based on  percentile charts, m alnutrition in children 

falling under the third percentile level occurred m ainly in children betw een 13 - 60 m onths o f  

age, T he  better nutritional status o f  infants less than one year o f  age probably relates to breast 

feeding w hich  is practiced extensively in this ago group, The culture-positive children  

(c a r r ie r )  w eighed slightly  less than the culture-negative children and the d ifferences in 

w eight betw een the two groups w as again m ost noticeable in those 13 - 60 m onths o f  age,

A  health  card w hich  is used for all children in M ozam bique is illustrated on page 33, The 

percen tile  (P ,0 - P,,,) is used  as an indicator o f  the nutritional status o f  the child. W hen the 

child 's w eigh t w as <PTO and this figure w as less than 60%  o f  the P ,u figure (see chart), the 

child w as considered to have m arasm us1''1,20.

T hese criteria  are m ore useful fo r the assessm ent o f  the individual because it is generally  

accepted that the decreases for the age m ay be evidence o f  previous o r chronic m alnutrition 

and decreased w eight fo r height m ay be evidence o f  recent or relatively  acute onset o f  

m alnu trition '11,20.
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D em ographic data

The prevalence o f  pneum ococcal carriers in cliffercnt age groups and tlie average num ber o f  

children  under the age o f  5 years in  the respective households, are g iven  in  Table 4.6.

TABLE 4.6 Relationship between carriage and household size

A ge G roup 
(m onths)

R esistant 
.S’ pneumoniae

Carriers (%) in 
group

N o o f  children 
in age group

A verage N o, o f  
children in 
household

3 1 8 59 (94%) 63 (28%) 224 3.9

19-36 16(84%) 19(25%) 77 3,8

&37 1 0 (22%) 46 (47%) 99 4.3

TO TA L 360 85 (66% ) 128 (32% ) 400 4.0

The ch ild ren  over three years o f  age cam e from  slightly  larger fam ilies and their pneum o­

coccal carriage rate w as appreciably higher than in the younger age groups. O n the other 

hand, the  younger children had a m uch  h igher carriage rate o f  antib io tic-resistant stra ins (See 

Section  4,4 .2 ,1)

T vnc o f  habitation

T he type o f  habitation o f  all ch ildren  w as divided into 3 categories ie, cem ent, straw  hut and 

unknow n. 30%  o f  children resided in a cem ent abode and 51%  in a straw  hut. In form ation  on 

43 (11% ) o f  the children  w as unavailable, ( 'fab le  4,7).
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TABLE 4.7 Type o f house in relation to carriage ofStreptococcm pneumoniae

C arrier status C em ent house (n) S traw  hut(n) Unknow n T otal(n)

N on carriers 108 148 16 272

C arriers 47 54 27 128

R-Cnvviers'1 22 (47%) 45 (83%) 18 (67%) 85 (66%)

1) Cnrrlcvs of mitlbiotic-resisinnt pneumococci with porcomngo in group in brockets

O f  th e  47  pneum ococcal stvains from  earners w ho lived  in cem ent houses, 22  (47% ) w ere  

resistan t as opposed to 45 resistant strains out o f  54 carriers (83% ) who lived in  straw  huts 

(P; '<(),()01: X' 13,4, Y ates corrected). These findings suggest that the antibiotic resistance 

w as m ore likely to occur in children from  poor households w ho live in straw  huts com pared 

w ith  the presum ably higher socio-econom ic group living in cem ent houses,

4.3 Characterization of pneumococcal isolates

4.3.1 isolation from nasopharynx and blood

A s prev iously  m entioned, nasopharyngeal specim ens w ere initially cultured for the presence 

o f  ,S’ pimtmoniae only.

A lt iso lates w ere then  confirm ed by various laboratory m ethods,

O f  the 128 cases w ho had Spneumoniae isolated from  nasopharyngeal sw abs, 23 (18,0° i>) in 

add ition  had the organism  recovered from  blood cultures. No blood culture-positive ch ild ren  

had n negative nasopharyngeal culture, The overall positive blood culture rale in the 4110 

ch ild ren  w ith  pneum onia  w as 5.896.
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4.3.2 A n tib io tic  su sce p tib ility  te s tin g

O nce coniinnecl as Spncinnanhin, antim icrobial susceptibility  testing w as perform ed on all 

isolates.

On screening to r resistance on disc diffusion testing, all penicillin- and eotrim oxa/,ole- 

resistant isolates w ere retested by Blest in M aputo w hile M IC determ inations involv ing  these 

two antibiotics, as w ell as tetracycline, were perform ed on  all the isolates at the SA IM R  in 

Johannesburg. The an tib io tic  susceptibility results o f  the nasopharyngeal isolates are show n 

in T able 4.8.

B ased on  M IC confirm ation  o f  resistance findings, the incidence o f  penicillin  resistance w as 

52%  overall w ith  only 0 .8%  o f  the carriers harbouring fully resistant strains w hile all bu t one 

isolate w as interm ediately resistant to this antibiotic, These penicillin  resistance data also 

reflect those o f  am picillin  and am oxycillin  w hich exhibit M IC s sim ilar to those o f  pen ic illin  

in the case of Spmumonhta isolates.

R esistance rates to eolrim oxazole, tetracycline and chloram phenicol wore 28% . 18% and V% 

respectively , w hile those to the other antim icrobial agents, including erythorom ycin, 

clindam ycin  and rifam picin w ere low  (less than 3%).

The B lest results com pared very w ell w ith those o f  the M IC determ inations w hile the disc 

diffusion  tests perform ed in M aputo tended to overestim ate resistance.

4,3,2.1 Age-related carriage of antibiotic-resistant pncumococci

From  T able 4.0 it can be seen that there w as a m uch higher prevalence o f  an tib io tic  resistant 

pncum ococci in children less than three years o f  age (75 out o f  82; 91% ) com pared w ith  the 

older children  (10 out o f  46; 22% ), The difference w as highly significant (F - 0,001; Chi- 

squared, Yales corrected).
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4.3,3 A n tib io tic  re s is tan c e  p a tte rn s  o f  n a so p h a ry n g e a l iso lates

O f the resistant strains, 43 (51% ) w ere m ono-resistant, 33 (39% ) w ere resistant to tw o i 

and 9 (11% ) isolates to 3 antim icrobial agents. T he various antim icrobial resistance patterns 

and their corresponding serotypes are given in T able 4.9 and T able 4.10. The incidence rates 

o f  resistance to penicillin , co trim oxazole. tetracycline, cliioram phenicol, cry th rc .nycinc and 

rifam picin w ere  52% , 28% , 18%, 9,4% , 1.2% and 1.2%, respectively.

4 .3 .4  S e ro ty p es  of Spnetunoiiiaa

T he sero types o f  the pneum ococcal isolates from  the nasopharynx and blood o f  children  w ith  

pneum onia  arc given in  T able 4.11.

O f the 23 b lood culture isolates, 22 w ere available for scrotyping and antibiotic susceptib ility  

testing. T he con navativu data o f  these isolates and strains isolated from  nasopharyngeal 

sw abs are given in T able 4.9 and T able 4.11.

O nly one isolate from  the blood culture group w as show n to be different from  the 

corresponding nasopharyngeal isolate, This finding suggests strongly that nasopharyngeal 

sw ab results are likely in a large percentage o f  eases to reflect the pneum ococeus causing 

invasive pulm onary  pathology in eases o f  pneivnococcal pneum onia. In cases o f  non- 

pneum ococcal pneum onia som e nasopharyngeal sw abs m ay o f  course still y ield  positive 

pneum ococcal cultures,

W ith regard to  the antib io tic  susceptibility  results o f  the 22 available blood culture isolates 

17 (7296) wore resistant to penicillin  w hile five (23% ) were in addition also resistant to 

cotrim oxazole. T he corresponding serotypes were 19V‘ (19 isolates) and 19A, 14 and 21 (all 

one isolate each) w hile one blood culture isolate w as contam inated and could  not be typed or 

tested fo r drug susceptibility .



TABLE 4.8 Antibiotic resistance in nasopharyngeal isolates o f 8  pneumoniae from Maputo children

A ntibiotic Disc diffusion results 

R'(%) 8'

M IC -conllrm ed resistance 

R(%) 1R(%) Total (%y

E test results (on ly  strains resistan t on 
screening w ere  tested)

R(%) IR  (%) Total tested

O xacillin /penicillin 57(45) 16(13) 55 1 (0.8) 66 (52) 67(52) 17(13) 54 (42) 73

T etracycline 18 (14) 7(5) 103 20 (16) 3(2.3) 23(18) N o t done

C otrim oxnzoie 24(19) 9(7) 95 33 (26) 3 (2) 36(28) 21 (16) 0 33

C hloram phenicol 4(3,1) 8(6) 116 N ot done N o t done

E rythrom ycin /C lin thm ycm 2(1.6) 0 126 N ot done N o t done

, jfam picin 2(1,6) - 126 N ot done N ot done

1 a  Fully  resistant
2  a  In term ediately  resistant
3 °  Susceptible
4 J  Total nu m b er o f  strains show ing resistance
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4.3.5 Antibiotic resistance patterns in relation to serotypes

T he antim icrobial resistance patterns o f  the d ifferent Spneumoniae serotypes are given in 

T able 4.9 (all isoaltcs) and in Table 4.10 (patterns o f  the six m ost com m on serotypes isolated 

from  children  w orldw ide).

Serotype 19F w as by far the m ost com m on type isolated (42; 49,4% ) follow ed by type 14 

(12; 14.0%), type23F(6; 7%) 6B (4;4.7%), IB (4;4,7%) and6A (3; 3.5%).

The very  high prevalence o f  pneum ococcal resistance in the M aputo children suggests that 

c lones of Spneumoniae m ay well be p revalen t in M ozam bique and D N A  fingerprin ting  m ay 

well y ield  rew arding findings, especially  w ith  regard to serotype 191', because this strain is so 

com m on in the com m unity  studied, as well as serotype 231', a  clone o f  w hich has been show n 

to have spread to m any countries, including South A frica21, E specially striking is the large 

num ber ( 3 1) o f  antibiotic-resistant pneum ococcal isolates found in children com ing from  the 

suburb Polana Canico.



TABLE 4.9 Resistance patterns and serotypes o f  nasopharyngeal isolates based on breakpoint concentrations given in Table 3. land Table 3.2

RESISTANCE TO

Serotype
Pen11 Tet'l Cot1* O il R i f Pen/Cot Pen/Tat Pau/Cot/Tet Cot/Tat Eryth/ Total (Nttsopha-ryngeiil

Cli11 isolates)

I9 F 13(9)'- 2 1 4 1 1 5 (4 ) 2 1 2 4 2 " "
14 3 ( 1 ) ' ) 1 1 1 1 5 12(1)

23F 1 3 2 1 6
6A 1 1 1 3
6B 2 1 1 4
19A K D 1 2 ( 1 )
IB 1 I 2 4
13 1 1 2
28 1 1 2
9N 1 1 2
7 1 1
4 K D 1(11

21 0 ( 1 ) '" 0 ( 1 ) '"
29 1 1
5 1 1
10 1 1
24 1 1

T o ta l 28(12) 5 4 4 2 22 (5) 8 9 1 2 8 5 (1 7 )

1) Pen, Tel, Cot, C hi, tiry , C li, R if denote penicillin, tetracycline, co trim oxnzole, chloram phenicol, erythrom ycin, clindam ycin  mid rifm npicin, respectively
2 ) T he num bers o f  blood cultures show ing particular resistance patterns are g iven  in brackets.
3) O ne o f  the tw o nasopharyngeal isolates show ed high level resistance (M IC , 2 ng-'ml)
‘I) T his strain  w as isolated from  the blood culture but not from the nasopharynx
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R esistant strains

oci uiypvti

P en R n(%) Single2,(%) &2RO(%) T otal R ”

19F 30 (71) 31(50) 21(50) 42

14 10 (83) 5(42) 7(58) 12

23F 4 (6 7 ) 4(67) 2(33) 6

6B 4 (100) 2(50) 2(50) 4

GA 3 (100) 1(33) 2(67) 3

19A 2 (100) 1(50) 1(50) 2

All 6 types 53 (77) 34(49) 35(51) 69

O ther 1 4 (8 8 ) 9(56) 7(44) 16

T o ta l 67(79) 43(51) 42(49) 85

1) A ll strains resistant to penicillin , singly 01 m ultiply tcsisUmt
2) Rcslstnnt to one antibiotic only
3) s tra in s  resistant to move than one antibiotic
4 ) T ota l num ber o f  resistant strains,
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TABLE 4.11

S e ro ty p e

Serotypes o f antihiotw-resisiaiU mtsopharynpeal am i bland culture isolates

N u m b e r  o f  
p o s itiv e  
N  P  S w a b s ')

1 Ol­ 42 (47.7%)

id 12 (14 .0% )

23 F 6 (7,0% )

613 4 (4.7% )

6 A 3 (3.5%)

IB 4 (4,7% )

13 2 (2.3% )

28 2 (2.3% )

I9A 2(2.3%)

ON 2 (2.3%)

7 2  (2.3%)

4 2(2.2%)

21 0 (0% )

29 1 f l .2 % )

5 1 (1.2% )

10 1 (1,2% )

24

C ontam inated

1 (1.2% )

T o ta l 85

B lo o d  c u ltu re s 2 ) Id e n tic a l A n ti-
N o  (R e s is ta n c e  ^ o e !'i)‘!1 ,p

patterns) ^ " U B /L

19 (QP.4Pcot.CS") 19

1 (P) I

0 No'11

l ( P )

l ( P ) No'”

Id e n tic a l
S e ro ty p e
Sw nb/B C

19

N o ”

No'”

23 21 21

1) N um ber o f  nasophrnyngcal sw abs .
N um ber o f  b lood  cultures und resistance pallet ns in btackct.

3) S Susceptible

4 1

V

% ^

mi m mim iinliiiiiiiM ltntfi^ilw iiiii iii)iiii',', 'f lJ" ^ "



corresponding nnsophnryngenl isolate w as penicillin-resistant and a type 23F.



4 .3.6 Six-week follow-up results

We were unable to gel n 6-week follow-up swab from 73 of the 128 children, leavme 55 

children who eoukl be swabbed alter discharge. Although various attempts were made to 

locate all the children, this w as not alw ays possible.

Thirty (55%) of the children tested at 6 weeks, still had present m their

nasopharyngeal swabs and of these 20 Isolates were resistant to one or more antibroties.

The carriage rate of resistant strains after six weeks (20 out of 30t 67%) was Identical to 

resistance rate on admission to hospital (86 out of 128; 67%).

T hesero typesofresistan tstra insand theirresistancepatternsareB iven inT uh le4 .il

UB LE  4.12 Serotypes and resistance patterns six weeks after hospitalization 

— —  ---------- —— -------- ----------  ’ Resistance to

Serotype No. N ,"  ^
o f  strains

1) Pen ] penicillin ; Cot eottim oxnzole; I et ■ • tetracycline
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4.3.7 Treatment data

The m ost com m on treatm ent regim en involved intra-m useular procaine penicillin . H ow ever, 

chloram phenicol and ea'iionally eolrim oxnzolc were som etim es used depending on  the 

availability  o f  penicillin.

Previous taking o f antibiotics

O f the 400 ch ild ren  included in the study, only 3 children w ere know n to have received an 

an tib io tic  before adm ission  to hospital. A t adm ission, I child w as currently tak ing  nalidixic  

acid  and 2 w ere  on am oxycillin . It w as not possible to obtain m eaningful in lb rm alon  from  

the parents or guardians o f  patients regarding prior antibiotic exposure.

4.3.8 C a se  fa ta lity  ra te

Tw o children entered  into the study died shortly after being adm itted to the Paediatric  Unit. 

B oth eases died as a  direct result o f  their pneum onia and had positive blood cultures. The 

case fatality  rate o f  0.5%  w as therefore quite low,



CHAPTER 5 GENERAL DISCUSSION AND CONCLUSIONS

S.l Pneumococcal resistance worldwide

remains the most common bacterial cause oFpneumonh™, Worldwide.
approximately 15 m illion children under 5 yean, ofagc die annually lYom preventable

diseases. The majority of these deaths occur m developing countries'. Among these,
rcsplratoi'y Infections predominate and the pneumococeus is responsible for about 80% ol

severe pneum onias in children in  A frica"1.

As mentioned in Chapter 1, antibiotic resistant pneumococci were first described to be lully

and multiply reslstanttopenleUlinlnl')?? and 1978,respectively'^. Since thenadmmatlc

increase in  the incidence of pneumococci resistant to penicillin  and other antim icrobials has 

been noticed^', A marked increase in resistance is currently seen In some European
countries such as Spain, Prance, Hungary, Slovakia as w ell os South  Africa and the U nited

Stales o f  A m erica'1,32,a:!\

For m any years penicillin  was the standard treatm ent for pneum ococcal infections le, the 

drug of choice. Strains with MICs between 0 ,12ug/mt and l.Opg/ml have historically been
designated as relatively resistant,openleillht and those with MICsgmater than 1 . 0 ^

resistant. H ow ever, these critical concentrations, also called breakpoint concentrations, are
oidymlevant in easesofm eningllls and possibly otitis media in the easeofpenielllhi'and not

to pulmonary infections". A  note of caution is appropriate in connection w ith  the use ol
chloramphenicol for the empiric treatment ofacute bacterial meningitis in developing

countries where there Is a high incidence of penlcillin.resislant pncumococci, Patients with
pneumoeoeeal meningitis caused by penlelllln-reslstant strains do not respond well to

chloramphenicol treatment' "".

Surveillance and ongoing research program m es arc costly and difficult to establish  in a 

country w ith  severe financial constraints and in some underdeveloped countries such  as
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M ozam bique, the incidence o f  antib io tic  resistance in  pneum ocoeci and o ther bacteria is 

unknow n.

|  5.2 C lin ica l a s p c c ts o f th c  M a p u to  s tu d y

* 5.2.1 H o sp ita l ihciltics in  M a p u to

A part from the H ospital Central dc M aputo, there are three o ther fairly large hospitals in 

M aputo  that adm it children from  surrounding areas, Our hospital, being a reference hospital, 

accepts mr.inly referred  cases,

5.2.2 T h e  s ta tu s  o f  th e  ho sp ita lized  c h ild re n

T he population  o f  children entered into the study cam e from a very poor socio-econom ic 

background, T he  poorest suburb o f  M aputo, Palana Canieo, a lso provided the largest num ber 

o f  children  w ith  pneum onia adm itted to the hospital. These children had n high carrier rate as 

w ell as a h igh  rate o f  antib io tic  resistance am ong the isolates,

W ith regard to the nutritional status o f  the children, those below  one year o f  age tended to be 

well nourished, probably because they w ere largely breastfed, The older ch ild ren  in the  study 

w ere generally  b e lo \ ' the ideal w eigh t for their age and reflect the state o f  poverty  and 

deprivation  prevailing in the w ake o f  the recent civil w ar in the country w here m alaria, 

d iarrhoea and respiratory d isease are ram panl’fl,2'u lu '’.

5.2.3 C lin ica l fe a tu re s  o f  p n e u m o n ia  eases

T he children w ith  pneum onia show ed the classical signs and sym ptom s as w ell as radio- 

graphic features o f  th is disease. It is interesting that the children  w ith positive nasopharyn­

geal sw abs had a  greater propensity  for the developm ent o f  bilateral pneum onia. T he patients 

responded w ell to penicillin  o r chloram phenicol and only tw o out o f  the 400 children  in the
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study died, giving a case fatality  rate o f  0.5% . B o th  had positive blood vultures and died 

soon after adm ission T he low  m ortality in  this group o f  children is no t .surprising as bacterial 

pneum onia  w hich is usually  caused by Spiwumonkw usually  respond w ell to antibiotic 

treatm ent provided appropriate treatm ent is given relatively early in the disease8'22. It is 

probably fair to suspect that the case fatality  rate is likely to be m uch h igher in the m ore 

rem ote  rural reg ions o f  M osiu il-ique27,

The fact that patients responded to penicillin treatm ent o f  their pneum onia despite the fact 

that; m ore than  50%  o f  the causative pneum ococcal strains w ere “resistant” to this antib io tic  is 

no t surprising, A s indicated earlier penicillin  resistance, although highly relevant in the  

m enigitis setting, has no bearing on pneum onia  w here penicillin  levels in the d iseased lungs 

are m uch h igher than the M IC s or M BCs o f  the pneum ococcal strains causing the 

pneum onia",

W hether any o f  the children in the p resent study suffered from  underlying HIV disease is 

uncertain  but pneum ococcal pneum onia and bacteraem ia are m ore com m on in H IV -positive 

adult patients, even w hen their C D , cell counts are still relatively h igh10. Pneum ococcal 

M ates from  such patients tend to be m ore com m only resistant to antibiotics than H IV - 

negative control patients,

5.3 S igniiit-nnec o f a n tib io tic  re s is tan ce  find ings

5.3.1 Cfirrior rates

A lthough the actual rates o f  pneum ococcal carriage for the study o f  the prevalence o f  

resistance patterns and serotypes present in com m unities are not o f  prim ary im portance, n 

sufficient num ber o f  isolates w hich is also representative is required for m eaningful results3

The pneum ococcal carrier rate  results from  the present study, centralized a t the H ospital 

Central de M aputo, apear to be lower than in other developinv, countries4,1'1" ’. O ne o f  the
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reasons fo r th is finding m ay have been that because only cases adm itted to .. ;>ilal were 

investigated, it is possib le  that unrecorded an tib io tic  adm inistration m ay have occurred  before 

the nasophvayngeai sw abs w ere taken.

It is notew orthy that the nasopharyngeal carrier rate o f  71%  in children  from  Polana Ciinico, 

llie poorest suburb in M aputo w here patients are directly referred to the hospital, is in the 

h igher range o f  those recorded in the literature'''"^,

5.3.2 P re v a le n ce  o f  a n tib io tic  re s is tan c e  in n a so p h a ry n g e a l p nem nococc i in M a p u to  
c h ild ren

T he antibiotic resistance incidence o f  66%  in S p n m m n im  in M aputo children  during the 

study  period w as extrem ely high, T he prevalence rate for penicillin  resistance o f  52%  is 

slightly  h igher than that in neighbouring South A frica ' '' ^ ,  w hile those o fco lrim oxazo lc  

(28% ) and tetracycline (18% ) are also h igher than a t the Chris Uani D nragw anath H ospital in 

Sow eto, Johnnnes-hurg 'u \  T he higher incidence in the infants and children  under 3 years o f  

age is in accordance w ith other studies in the literature'1,2V25. H ow ever, the excessively  high 

rate o f  resistance to penicillin  and other antibiotics in this age group requires explanation, 

T w o possib le  factors m ay have played a  role, O ne is that fairly rapid spread o f  a clone w ith in  

serotype I9 F  could have occurred in the population studied and that presently  unknow n risk  

factors e.g. crow ded conditions, antibiotic usage and/or frequent upper respiratory infections 

played a  role. T he other scenario is that lire evolution o f  drug resistance had taken place over 

a  prolonged period and resistance accum ulated gradually to its present high levels,

5.3,3 S ign ificance  o f  a n tib io tic  re s is tan c e  fin d in g s

'I his study w as very im portant as it provided a  baseline o f  relevant inform ation on antibiotic 

resistance in SpncmmnUw w hich, up to now, was unavailable, T his inform ation  could form 

the  basis for the rational treatm ent o f  pneum onia, m eningitis and o titis m edia in M aputo,
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l*or future surveillance o f  pneum ococcal resistance patterns in M ozam bique, im provem ent o f  

the disc diffusion  technique is required as in the present study this m ethod tended to over 

estim ate the frequency and levels o f  resistance, Im proved quality  assurance, including 

external quality  assessm ent participation  m ay help to achieve this, T he Htest gave good 

results but tended to overestim ate f ” els o f  penicillin rcsislantcc. T he cost o f  this test is, 

how ever, p rohib itive in  the M ozam bique selling,

5,3,4 Antibiotic policy for Mozambique/Maputo, based on the findings of the present 
study

A ccording to W orld H ealth  O rganization recom m endations, penicillin should be available in 

all countries, It is an essential drug chosen because o f  its effectiveness in the case o f  m any 

infections in developing  countries and the fact that it is relatively  inexpensive, liven though 

high levels o f  pen ic illin  resistance have been dem onstrated, this antibiotic can still be used  

effectively in the treatm ent o f  pneum onia2’, T he efficacy o f  penicillin treatm ent o f  

pneum onia in a population  w here the incidence o f  penicillin-resistant pneum ococci is 

extrem ely high has again been dem onstrated in the present study,

In M ozam bique penicillin , chloram phenicol, and to  a lesser extent, colrim oxazole and 

tetracyclines are the m ost frequently used antibiotics and they m ay select for resistance due to 

overuse and possib le abuse, In pulm onary lobar pneum onia for exam ple, penicillin  is one o f  

the m ost effective antibiotics, due to its easy absorption into the blood stream  and h igh  

bactericidal levels achieved in the lungs, This is how ever not the case in m eningitis and cases 

o f  otitis m edia  as this antibiotic has greater d ifficulty  crossing the hlood-brain barrier and into 

m iddlc-eav tissues32.

&

C hloram phenicol is frequently adm inistered to patients in M ozam bique, It is a broad 

spectrum  an tib io tic  and is predom inantly  bneierostn lie , Severe but uncom m on side effects 

include aplastic  anaem ia ami pancytopenia. Tor this reason it is probably unw ise to use it in 

the treatm ent o f  pneum onia, despite its low cost, How ever, in poor developing countries 

there is o ften  no option  but to use th is antibiotic as none other m ay be available or affordable.
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Studies carried out at the Chris H ani M em orial H ospital show ed that patients w ith  m eningitis 

caused by penicillin-resistant pneum ococci treated w ith chloram phenicol did  no t respond well 

and therefore should  no t be used  in pneum ococcal m enigitis in regions w here the incidence o f  

penicillin-resistant pneum ococci is h igh1. T his is certainly the case in M aputo.

Presently  the  third generation cephalosporins, cefotaxim e or ceftriaxone constitu te  the agents 

o f  choice fo r the initial treatm ent o f  acute bacterial m eningitis in infants, excluding the 

neonatal period, and older children and adults. T hose two agents are easy to use and can  be 

adm inistered intram uscularly  or intravenously. H ow ever due to their high cost it is no t 

possib le  to include them  in the treatm ent regim ens listed in  the essential drug lists (E D L s) o f  

developing countries. T heir use should be approved nationally, by governm ents and 

adm inistered selectively fo r the treatm ent o f  m eningitis in  hospitalised children.

W ith  regard to the treatm ent o f  pneum onia in M aputo, penicillin , am picillin  o r am oxycillin  

would be appropriate, despite the high incidence o f  penicillin-resistant pneum ococci22, 

H ow ever, treatm ent w ith  cotrim oxazole m ay be problem atic  as a large percentage o f  

pneum ococcal isolates in  this study proved to be resistant, The sam e probably  also applies to 

the treatm ent o f  otitis m edia w ith  this therapeutic com bination22. The use o f  te tracyclines is 

contra-indicated in young children.

5.4 P n eu m o co cca l se ro ty p es in M a p u to

T his study dem onstrates the com m on serotypes found in  128 patients.

N asonharvngaal S pneumoniae isolates

19F w as the m ost com m on serotype (47,7% ), follow ed by serotype 14 (14% ), then type 231? 

(7% ), type 6B and IB  bo th  w ith  5%, w hile serotypes 6A, 1 3 ,2 8 ,19A, 9N, 7 ,2 1 ,2 9 ,  5, 10 

and 24 also featured in the study.



Blood culture S meumaniae isolates

The b lood culture isolates belonged to  serotype I9F  (nineteen isolates) and to types 14, i 9A 

and 21 (one isolate each).

One additional blood culture isolate w as no t typed as it was lost due to contam ination, T he 

serotypes found in th is study are also com m on in  children o f  m ost other countries and the 

conjugate pneum ococcal vaccines planned for the future w ould cover against d isease caused 

by the  M aputo strains'1,0'23,75'31. T he large num ber o f  19F isolates w hich m ay also constitu te  a 

cluster in  the Polana Canico suburb suggest spread o f  clones w ithin this sero type in  M aputo 

and D N A  fingerprinting o f  19F isolates could establish  w hether this is the case.

Im provem ents in socio-econom ic status w ith better housing, living standards and nu trition  are 

likely to  decrease the risk o f  acquiring pneum onia in  future, The present conditions o f  

poverty  including overcrow ding and m alnutrition, however, aggravate the situation  by also 

increasing the m ortality  rate o f  patients w ith  established infections. M alnu trition  is especially  

com m on in  children from  3-5 years o f  age. B reastfeeding is strongly encouraged but the 

com m on trend is that by the tim e the child is betw een 2 and 3 years o f  age there is another 

sibling in  the household leading to the inevitable disadvantage to older children, There is a 

high attack  rate o f  pneum ococcal infection in th is low  socio-econom ic population  group. The 

m ortality  rate in such populations rem ains h igh  especially in  rural areas w here access to 

antibiotics and appropriate treatm ent arc often problem atic, M any children are critically  ill, 

particu-iarly  those w ith  certain  negative prognostic features, In  the present study the case 

fatality rate w as very low, probably because the children w ere hospitalized early  and treated  

w ith  penicillin  and chloram phenicol w hich both constitute appropriate therapy in this 

population  group,

Serotype 23F has spread w idely in Europe and from  there to other continents and countries, 

including the U nited States and South A frica21, It is possible that other serotypes such as 19F
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m ay have the sam e propensity  to spread and add to the already high incidence in regions w ith 

a high endem ic prevalence o f  resistant strains.

In  pneum ococcal disease, fortunately , there is the prospect o f  the use o f  im proved pneum o­

coccal vaccines in  the near future, w hich  should cover against h igh  risk patients and speci­

fically  young children who w ould benefit from  the conjugate vaccine9,30. A nother h igh  risk  

group that could be targeted are H IV -positive patients w ho are prone to pneum ococcal 

pneum onia  and bacteraem ia even when their CD,, counts are still h igh31.

O lder children and adults respond well to the  polysaccharide vaccine8, H ow ever, the group 

w hich  w ould benefit m ost from  the  use o f  a  conjugate vaccine would be children  especially  

those under tw o years o f  age w ho do not p roduce adequate antibody levels to unconjugated 

polysaccharide antigens.

A ll o f  the  serotypes identified in our study arc already present in (hr polysaccharide vaccine, 

bu t it is im portant that the serotypes that arc com m on in M ozam bican children should be 

represented in the  conjugate polysaccharide vaccine. To ensure this, periodic surveys or 

ongoing surveillance o f  serotypes prevalent in children in  M aputo w ould be required.

5.5 P ro b le m s en co u n te re d  d u r in g  th e  s tu d y  a n d  lessons fo r  d eve lop ing  c o u n tr ie s

D ue to the h igh  illiteracy levels in the country, it was often difficult to establish w hether the 

child  had been on  any m edication  p rior to hospitalization. It w as therefore possible that som e 

children  w ere on  treatm ent w hen  the initial nasopharyngeal sw ab w as taken.

T here w as a possib ilty  that som e o f  the sisters in  the Casualty D epartm ent m ay no t have 

follow ed strictly the instructions on the proper procedures for correct specim en collection, 

M ost o f  the problem s in this study occurred in  the initial stages and were corrected as a result 

o f  continuous com m unication  betw een the SA1M R and ourselves.

T here w ere specific problem s w ith  regard to the collecting o f  the 6-w eek post-discharge 

sw abs from  patients, Only 73(18,3% ) o f  the 400 cases presented for the follow -up
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nasopharyngeal sw abbing procedure. V arious attem pts w ere m ade to locate the outstanding 

cases, bu t m ost o f  these proved fruitless.

Only 2%  o f  the to ta l num  ber o f  cultures subm itted to Johannesburg w ere e ither non-viable or 

contam inated upon receip t in the laboratory at the SA IM R.

5.6 C o n c lu s io n s a n d  reco m m en d a tio n s

In M ozam bique due to the socio-econom ic conditions as a  consequence o f  the w ar ai d 

ongoing drought, there is m uch suffering am ongst children from  acute and chronic 

m alnutrition w hich  is highly  prevalent in our country26,27,28,29.

A s is w ell know n, there is a  vicious cycle betw een infectious diseases and m alnu trition15, 

M any a  tim e a  m alnourished child w ith  pneum onia does not get to 'h e  hospital or health  care 

centre fo r various reasons eg lack o f  transport or lack o f  know ledge on the m other’s part. The 

undeiT ourished child  is also far m ore exposed to infections especially o f  the respiratory tract 

due to concom itant overcrow ded conditions2(’,27,2fi'2!,.

Penicillin  resistance in our study w as high at 52%. How ever, penicillin  is still one o f  the 

cheapest d rugs available  and it can still be prescribed for the treatm ent o f  pneum onia. 

H ow ever the ideal antibiotic w ould be ceftriaxone (3rd generation cephalosporin) for the 

em piric treatm ent o f  acute bacterial m eningitis, D ue to severe financial constraints the 

country w ill no t be able to afford this alibiotic at present. H ow ever, m y recom m endation to 

the M inistry  o f  H ealth  would still be the im plem entation o f  a policy that w ould allow  the 

adm inistration  o f  ceftriaxone to critically  ill patients w ith acute m enigitis, irrespective o f  

w hether the pa tien t could pay for treatm ent or not. Such n policy w ill have to be strictly 

controlled, I f  th is is possible, consideration could also be given for ceftriaxone to be reserved 

for cases o f  typhoid  fever, gonorrhoea and chancroid.
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M onitoring  and surveillance o f  pneum ococcal resistance and i f  possible, resistance in 

Haemophilus influenzae from  the nasopharynx o f  children attending paediatric un its at 

H ospital Central de M aputo as w ell as surrounding hospitals, should be im plem ented. Ideally  

such surveillance should be ongoing.

D ata generated in th is w ay should be review ed frequently  to establish any obvious trends and 

patterns, but at least every 3 years update surveys should be perform ed,

As serotype 19 F w as very  com m on in  m y study, it w ould  be interesting to see any changes 

that m ay occur w ith  regards to resistance and serotypes in the nex t few  years. T he use o f  

antibiotics should  also be closely m onitored to p revent abuse and a consequent increase in 

resistance patterns, E pidem iological surveillance should be extended nationally  as a follow - 

up to the study o f  pneum onia.

T he introduction o f  the conjugated polysaccharide vaccine into the com m unity , especially  in 

children  under 2 years o f  age, w ho have a  deficient im m une system  w ith regard to m ounting  

as hum oral antibody response to polysaccharide antigens, could play an im portant role in 

com batting pneum ococcal disease in M ozam bique, W helhcr this prom ising but expensive 

vaccine w ill becom e available in M ozam bique, and be affordable, only tim e w ill tell,
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