CHAPTER 1

INTRODUCTION

Background and rationale

 Shigellosis of baciliary_dysentery ié an acute bacterial disease
of the intestinal'tréct% one"6f tﬁe impprtant'infectioug diseases in '
VThailand21.' The'cumulatiQe repdfted casés of shigellosis in Thailana
 tili Decembef, 11323 of;the_year 1982, is 16,477 éases'ou% of the total"
ﬁumber:of 291, Siu.éaséé2 pf‘acuté‘diaffhea. | | |
The cauSative brganisms of shigellosis is Shigellé;"a genus of
-bactéria.iq the famiiy Enterobacteriaceée, the Gram-negative enteric
_bacilli-group. Shigelia, as well.as manyrother Gpam—negative baéteria,'
developed antimicrobia1 resistance mediated by'resistance transfer

factpr (RTF)22,-the world wide spread of drug resist{fance.z2 The change

»
Fs

in.éntiﬁicrobial susceptibflify of'shigellée.organisms-ua§ shown in -
table-l‘and tabies2. _This is thé problem — facing,;%ﬂbugh it is
not verf Serioué now, it tends to bé more serious by the increasing
'pércentage éf resistancé.to scme commonly used drugs (sée&table.l,?).
So, it neéds Soﬁe more attention to find anotﬁeﬁ;pgtng treatment,

especially, another effective |antimicrobial agent for future use,
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Reports ofbéntimicfobial susceptibility of Shigella -showing the

peréentage of sensitive strains obtained from Ramathibodi hoSpifél’in .

1973 - 1982
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ampicillin 87 f8s |67 (28 |60 |43 {76 [12 | u3 |13 | 3
_carbenicillin 93 (815 Jes 27 |7 | 25 (87 | - | 92 | - | -
cephalothin k88 |ez tls2 Je7 4l 79 | 98 poo | - [100 | - | -
chloramphenicol 19 (43 " 3|31 9 |27 | s 3
colistin 1 92-“fegiides R | - [ o | - - | -
- gentamicin ‘81 {90 |50 |97 | 96 | 94 H0D ~. (100 | - -
. , S
neomycin 72 |78 |20 - ~ o - -1 - ~
nalidixic acid _ - 93 - | - - - - - - -|100 - -
co-trimoxazole w9 182 [39 8@ spnoo | 70|83 |75 | 90 |67 |96
tetracycline 35 [29. 5 6 -1 15 6 | 25 ~ 20 | 7 -




table 24’5

Reports of Antimicrobial susceptibility of Shigella showing the

percentage of sensitive strains obtained from Siriraj hqspitai in

1978 - 1380
Year 1978 “ 1979 . 1980 °:-
organisms Snigella
Antimi- - w77/l _§5f;exneri S.flexneri | S.sonnei
crobial agents EEEJ_
ampicillin " f s —=p" 9 19 41
cafbéniciilin , & P§5.7 . 14 - 19 . 74
. cephalotﬁin 85,5 . 99 | 100 : Viod )
éhléramphenical | . ~10.9,. & o y . b
colistin : = a0 | 100 | 100
gentamicin ' 577 97 85 100
neomycin. - ' 35,1 G ' 63 .8
nalidiﬁé- acid i 98.7 —400 ' 100 o 100"
co-trimoxazole i 83,1 _ v84 - 1001 85
tétracycline . . 58,2 |- 2 ' d 0 : . Q

Besides these datae, ‘there’are many reports ‘about Shigella's
drug resistance7’8'from other parts of the worid,

Because 'there has been increased resistance of Gram-pegatiye



L 10, '
bacteria to existing compounds 11, and an increased avareness of the

© toxic potential of other anti—microbial agents Dartlcularly the amino-
' glycosidele, the proliferation of new antlmlcroblal compounds, espec1ally

the beta-lactam antibiotics have' contributed:

-

. The édvénces in chemistry_have‘nade bossible the produqtion of -
- new éephalosporin or oxacephem12 compounds- with extraordinary in-vitro
aétivity. |

_ Cephalosporins éonsist of'a'dihydrothiazolidine.ring fused with a
four- membered beta-lactam rlng A)) -ofithe cephalosporlns possesés a |
sulfur atom at pos;tlon 140f the dlhydrothlazolld_ne ring (see flgurel)
‘ w;th the exceptlon of moxal@ctam which has an oxygen_atom.' Substitutions
ét p031t10n 3 of the ring usually «affect pharmacologic properties to a
greater degree thap mlcroblologlc act1v1ty'2.A Substltutlon on the beta—
‘ laptaﬁ ring or near . by affect étability against beta-lactamases,_the
'eﬁzymes_that destroy tﬁesé compounds{ and further chéngés in:the>acy1

side chain can alte¥.both antibacterial and pharmacologic properties,12

figuré 112Basic cephemnucleus with R at positions in which -

majar modifications are posidible, Arrow indicates sites'of beta-lactamase

-.éhl"t‘té"ék.' ¢ - @
IRl -lconii:
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There are three aspects to the activyity of»éenicillin; and éephaloséotin§12;;
firét, ehfry of. the molecules through the outer bacterial cell wall,-

second, sfability to beta—léctamases, and the third o;e, affinity for -

the enz?meé involved in bacterial cell walilsynthesis, the penici;lin 5iﬁd—
iﬁg pfoteins (PBPs) which are located bemeath'the cell'wall}but oﬁtside_'
. the 5actéria1 cytoplasmic membrane, in the.periplasmic space12.~ They are

the sites at which cephalospordn binds| and inhibit cell wall productlon'z.

Gram negative bacteria,'all have a complex outer cell wall énd

_ gli_contain_beta-lactamases that_can be plasmid'mediated12 (extrachro~'

' ﬁosomal‘DNA), §r of chromosoigl brigin.and inducible12 which.aré c&ntained“
iﬁ the periplasmié'spéée /4 (Whigh differs’ from the Graﬁ—positivé

) bactefia which excreted them a@s the exoenzymes ., ) -Finaliy, éraménegative
bacteria contain PBPs which bind with thg béta~lactam antibiotiés-pre—
_ferentially-and may-cguse lysis; pProduce roundiforms or produce long

filaments.

Clasgificatiens of cephalosporins

Cephalospofins afe_ classified into 3 generationsi2'as shown

in table 3.



Table 3 Classification of cerhalosporins
First generation |  Second generation Third generation

cephalothin cefoxitin - czfotaxime

. cephapirin B cefamandole ceftizoxime
cephaloridine - - J cafuroxime ceftriaxgone |
cephalekin» . l.cefotiam. cefmenoxime
cephradine . eCC oo gle | : ceftazidime
cefaclor _ . [ ] cefoperazone
cefadroxil ' F moxalactam .
‘cefonacid - Fr \ cefsulodin
ceforanide °

N " Ceftriaxone is the new third generation parenteral cephalosporin

with a long biological half lifie, It is yery active agaihst most Gram- .
pdéitive‘anaVéram—négativg orgaﬁiémé_(see>pagé415 for its antibacterial'
activity). - Ceftriaxoné has bgen.raised for this research by the followiﬁg
‘conce;n and prbpertieé HE . - | | - T
1. »It’s highadegreé of stability to varioué types of beta-lacta-
@aSeé of man& Grag—négétive bacteria14 (see table 14 p.ta? ) .
‘ 2. Céftriasofie |is™a longlacting, broéd'specfrum antibiqtic} wifh
an except§onalllong biclogical half-1ife of 7,7 - 8.8 hours13 thie the .
~other cephalosporins have.relative shorter half life (bétween 0.5.and
2.7 hours).15 Soy single dose pafenteral therapy. should be considered
to reduce the costs, and time of care to the patients,
3. From many reports (see pages 24;28 ), the in vitro activity

of ceftriaxone to Shigella. is excellent with the yery Jow MIC



23,24,25

(between 0,012 - 0,2 pg/ml,), I@s éhallenging to treat shigel-

.

losis, an invasive bacterial infection with ceftriaxone,

- .

All of these mentioned dataA!had-motivated the researcher to
handlefthe Study of'"Labératppy and Clinigal Evaluatién of Ceftriaxone
to Shigellosis". |

 lObjéctiv¢
The purposes of thié research lare to determine the folldwihgsb—
| 1. to study the in yitfo efficacy“of ceftriaxone tb shigeliae 
-of varioué gréups and types,
2. _fo study the cliﬂical and bacterioiogicai efficacy of °
' ceftriéxoné againstAshigello;is in childgén'with singlé—déée therapy.
_3. to detefﬁine the serum céncentfations of the.drug.at“

1, 8 and 24 houyrs after administration.

Materials and Methods
This thesislis diyided into two parts, the laborétory study and
the clinical study. |

1. The laboratory study

‘.-This part is the laboratory investigation of the‘follouing -
4.1 “'The determinatioh of antimicrbbial susceptibility of‘
Shigelia;of yapious groups and tyﬁes to é;ftriaxoﬁe. The other antimicro-
bial agénts including ampicillin, cepﬁalothin, chloramphenicol? TMP / SMX
(co-trimoxazole) ‘and ‘tetracyclineswere tested against the microorganiéms
16,17

vith the disc diffusion method

1.2 Determination of Minimal Inhibitory Concentration (MIC)



of ceftriaxone to Shigella. -

_The agar dilutibn-methodia was-uéeq with a hand-held multipoint

inoculum-replicating apparatus.18

" The shigellae were isolétes from the patients' rectal swabs or
stool cultures from various parts 6f.§hai}éhd4There are 77 to 103
shigellae isolates tested,.This part of study will provide the exact

information of ceftriaxomé susceptibility of Shigelia in Thailand,

2. Clinical study

I

This part'of>the thesis isAcoﬁcerning the efficacy of ceftria-

xone in treatment to the patients both clinically and bacteriologically

and determinations of drugtsepa. leyels were included,

The drug wés.administered as a single dose of 50 mg per kilogram
body weight_,intravenously or’ /intramuscularly fo the pétients suffered
with shigellosié,' Atvleast 20-chlidren of age pot more than 12 ygaﬁs Qere
étﬁéied;for 54&ays or until-the.symptoms had been releived. The patients
did not feceiye any other_antimiérobial agenté in the coprseAbf stydy,
Ali.patients were admitted,'and moét of them were in Bamrasnéradgra )
.;nfectious Hospital, Nondhaburi,

| 241 "Study for clinical effidaey of cgftriaxbne

The follokipg symptoms were observed daily fof their
improveﬁents aften Arug administration :~

2.i.i Fever

2.1.2 stool charadteristics

2.1.3 the frequency of defecations



2.1.4% other gastro-intestinal symptoms’

2.1.5 dehydration

2.2 Study for bacteriological efficacy of ceftriaxone in

treatment of shigellosis

The rectal sﬁébs or stool culgures of .the patients ﬁére
cﬁecked fof the -presence of sﬁige%la daily after ceftfiaxéne admiﬁistra—
éion.' | -
_ This bart was' done by the clinical microbioloéy-lébof
rafories,'Department.of Pathology , BamrasQaﬁadura Infgcfidus Hospital.
~ This studylwould éive'the daiaJof bacterioiogicél efficacy of ceffriaxone
| | These two pérts (! gnd 212).§ere'studied and. observed

for.S.days'or until +the déy'of disgharge, i’

2.3 Determination ofiserum levels of ceftriaxone after

administratipn -

| Tﬂe sera were obtaine& frém»the b;dod drawn at 1, 8 and
 24 hours after ihjection of ceftriaxéne. They were frozen at —200 C
until;"the timé of "assay. _Thelmiérobiolpgical assay'of ahtibioticsig'by
thé platekméthodlg was used;: Tﬁe‘details qf materials and,ﬁethods uéfe‘
: described in chapter 3" p@gé 61"
| _ The'sefa ievels.éf ceftriaxone were done té give the

exact informations for Thai childreh in this study, These data; may be

5,

used to describe .the results.of«ceftriaxone treatment,. .

Significance of the study

1.” Ian.single_dose of ceftriaxone is found to be effective in

-~

treatment of shigellosis, the adyantages of this are :-
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1.1 to reduce the pumbéf of-drug adminis%ratiqns from'mulfidose

treatment for a long periéd (more than 3 days, see pages D57 chapter E)'
ofuother microbial agents to oqu one dose treatmént,‘yhich will ﬁe |
'éonvenient_ and‘more economical ,

| 172. tb reduce the édmi§siOn time. ?ﬁis because the. -
glinicél stbtoms especiaily fever were observed to be'impréved in a-
very éhort time invthé”pilot préject.'

| 1.3 it will _mean 'médicai progress in finding anothér
new antimicrobial agent:for éresent of.futupe.ﬁsé in trea%menté of
'shigeliosis, the diseaseAWifhsa tendency jof higher drug resistance fo

the causative organisms (see tabYe 1,2 p. 2,3)

2. The in-vitro study of;ceftriaxone efficacy to Shigella will
give the exacf\informatién of drugisusceptibility for Thailand's
*.sﬁigéllae which were isolafed from'Thai.patiehts,which ﬂere.thé'true_
ﬁéthogenic sffains;v | |

- 3., The determination of serum levyels qf ceftriaxope in Thai
children will give the exact information for Thai childreh;;the
difference in tribés from the other feporté'of other part of the ;
’wonld%o This is tHe dnformation t¢1be applied in the treatmemt of

* other diseases with ceftwmiaxone.
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