CHAPTER § -
DISCUSSION

" In the-disc-susceptibiiity test of Shigella t&lceftriaxone; the
drug showed a Qery good activity agaiﬁst tHe test organisms. Ail of
30 'shigellae isolates (1C0 %) were susceptible to the drug. The avérage 
- zone diameter was 30.7_1 f5‘76 which was much higher-thén-the inaicatedA

cps © o i g W, id
sensitive zone diameter for ceftriazone (16 mm).

For other antibiotiés tested., Shigella gave the comparable per-
centages of sensitive strains to the results of the tests obtained from

Ramathiboai Hospital in the "same year (1982) as shown in Table 39
Table 39 Compariéqn of the antibiotic suSceptibility test's
results of this study to the Ramathibadi Hospital's test results (Rama?)

in the same‘year (1082). .

Percentage of sensitive strains

(no. of strains tested) -

Antimicrobial agents

" S. flexnepi/ . : §¥ sonnei -
Ramah .| This study, Rama| . This study
_ampicillin © 13 (220) 11 (56) 3 7 (14)
cephalothin - ' - w92 £53), - 64 (44)
chloramphenicol 5 (220) 2/(55) 3 14 (Au)
neomyein ' ) - " 80 (55) - 57 (44)
TMP/SMX 67 (220) 73 (56) 96 78 (14)

tetracycline S 7 (220) 4 (55) - 7 (a4)




The minimum iﬁhibitory concentrations (MICs) of ceftriaxone
against Shigella waé.ve;y iow, the MIC50 and MIC90 obtainedbwere.0.00u65
and 0.0262 pg/ml respecfively. In comparison with reports of Lolekha -
et al (Bangkok, Thailand), Angelrn et al’4 (Basle,,éwitzerland and

Shelton et al (Texas, USA) (table Lp), the MIC9 of each report was

0

nearly the -same while‘thé MIC: -of this expefiment was relatively lower A

50
than the others. This might-be due to the larger number of the organisms '

tested,

5o\ G and modal MIC of

Table 46 - The Comparison 'of. the MIC

ceftriaxone to shigellae of various.experiments.

MIC - MIC " modal MIC.  number of
title | E’ 90 | :
. ‘pg/ml ~, Hg/ml Hg/ml  stains tested
This experiment in ~ © /0.00465  0.0262 - 0.00391 - - 103
- Béngkok (1982) ) - : - and ' o
- | : T . 0.0312

Lolekha et al in - . 0.022 0.0 & . 40

Bangkok (1982) — — — I
Angehrn et alu-ih 0,05 0.05 o ' .p 10

' Basle, Switzgrland - . . .

- (1980) - : | | o
Shelton et a15 in. " . - 0,03 . 0.015: : o

Texas, USA. _ . . | | ‘

(1980) ' ‘ L , B8

These in/vitro results supported the idea of this #esearch

‘which tried to discover the more active compound againét Shigella spp.

In clinical studies, a single . dose treatment of ceftriasone
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reduced the diarrhea and systemic symptoms within a satisfactory period.
'In 58-63 % of the patients, the frequencies of stools per day and the

stool characteristics turned to normal within the average of 3.1 and 3.75

days after treatment, respectively the absence of specific

therapy, shigellosis deve ops 1taneon j improvemént 5-7 days in

most cases, but the abnorm 1s p _'@ys or 1onger,62
( ‘ ﬂ"‘ﬁ-. ported the cllnlcal
\ S

Haltarin et al .
outes of aCtmlnlStl"a—-
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results of ampicillim

tion. These are s esults in table 1;}1.
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- Table 41 The comparison of Elinical results of ampicillih therapy and ceftriaxone therapy in shigellosis

Source of data

Year of observations

.. Haltarin et al

1560w

Halterin et al

Gilman et al

g

This study

1968 ' 1980 19835

Country . g, U.SeA. Bangladesh Thailand
Drug used ampieill in® placebo ampicillin® ampioillin® ceftriaxbnéh;
Route of adninistration - IM. _gforad orsl “oral | bral | oral Toral IM. & IV.
Dose (mg/ke/day) 100. [400 A% BW80 100 50 | 150 50
No. of patients studied 22' 52 . 16 RS 32 7 10 21
Age range ( children ) (yrs.) 0 4 5 | | | 4.6+ 1.4 3.2 + 1.5[ 1 -12
Causative organisms K Shigella_spp. Shigella sppe. S. flexneri Shigella spps
Clinical observations ' f N A 1T
No-of patients with diarrhee 2(9) | 1(3) 2(7) 1(3) 8/19 (42)

for »5 days after initiation | F et -

of therapy ( % ) _ ‘ _
Mean no. of days of diarrhea | 3.1 | 8.5 5.3 | 3. [ 4.0 3.3 3.1

alter initiation.of-therapy f1-6 ) (<1=7) (1—7) (1-8) 1A2.0 + 2.3 (1;5)

( range )' o N : ‘ _ ; ; '
First afebrile day 0.a({<1-2) 1.4(<1-4) 1o4(c1-4) 1.4(41-6) 1.08(1-2)
Mean no. of days after therapy 0.8, 2.1 '

started until stool cultures| (¢<1-3}|(21-4.5)

negative ' . | ’
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Table 41 ( conte )

102

Drug used “ampicillin® | platcbe ampicillin® ampicillih‘ ceftriaxone®*
Route of administration IM. __joral _oral oral. |oral oral [oral | IM. & Iv.
Dose ( mg / kg / day ) 100 100 - - 50 100 50 [150 50
No. of patients studied 22 32 |16 29 32 7 | 10 21
No. of culture positive / totall . A AN
(%) on day o] (100} (1200)| (100} - - 20/20(100)
1 (94) (63)] (61) - |- 20/20(100)
2 (77) | L (24)|  (24) - |- 14/19(74)
5 (67) (17)|  (s) o/7| /10 | 11/17(s5)
4 (55) .| (14) (6) - |- 8/15(53)
5 (45) (7| - (o) - |- | 11/13(ss)
7 (50) (30)| (o) Y7| 18
14~21 1/3] /3
. )

. ampicillin'was given as 4 divided doses for § dayss

**ceftriaxone was given as a single dose therapye
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From table 49, the clinical results of ceftriaxone therapy were
comparable to those of ambicillin therapy, especially in 1968 and.1969
in USA. while ampicillin was still giving very good activity against
shigellosis. Ceftriaxéne rendered pgtients afébrile within an averagé
of 1.08 @ays while the ampicillin groups ©f patients had neafly the
~ same fesﬁlts of 0.4 to 1.4 days. Diarrheé dis;ppeared almost'in-the.
same time after initiation.of thérapyvin every.groﬁp (within the aver-
ages of 3.1 to 4.0 daysgsee table_#1). Ceftriaxone gave a satisfactory

o

clinical results.

AIn bacteriological observétions, the resulté of bécterial’cultﬁreéj
frbm_stools of patients/in ceftriéxone group showed no advantage o;erA-
the placebo group in the wreport of ﬁaltarin et gl in_iQSQ?g Thus, the .
siﬁgle dose treatment of ceftriaxone could nof eradicate the organisms
from the stools. There would be a éubstantial_risk of environméntal
shedding and spreading of the organisms. |

‘Serum concéntrations of ceftriaxone obtained by.mitrobiological

assay, -were comparablé-fo.those in the study of Schaad et al in children?20

" and in‘the study of Mitsuhashi et al in adults>O as shown in figure 10,11, 12,
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At 1 hour.after injections the serum levels of ceftriaxone ranged
from 160 to 307 pg/ml with a mean of 221.3 + 39 ug/ml, At 48 hours after .

‘injection, serum ceftriaxone levels were still more than 50 times higher

than the'MICgo of ceftriaxone against Shigella spp. From the curve in

. _
figure 10 , the ceftriaxone concentration could be estimated to be above:

the MICV agalnst Shigella spp. for more than 72 hours, The important
factor in shlge11051s' pathogene51s is the eplthellal cell penetratlon
by the organlsm. B v intestinal fluid secretion induced by the
Shlgella s enterotoxu365appears to .be.less 1mportant in comparlson to .
the colonic dlsruptlon produced by.bacterial invasion. 6L_ Improvement in
diarrhea and systemlc gymptoms after a 51ngle dose of ceftriaxone might
be due to the high serum énd tissues ceftriaxone concentration.and its
long ha;f life. . This miéht eradicate all-the.organisms in the submucosa
which cause tissue damage, and the organisms in the epithelial ceiis'were
tempora11ly dlsappeared But, the concentration'of'the drug in the-in—
testinal lumen may not be enough to eradlcate the. organisms in stool
_because the_deComposition of the drug excreted'from the bile;aé ‘So, -
tthe organisms in tne lnmen.may re—infect and penetrate 'into'the epithe-"
lial ceil in some patients, this may'be.the cause of clinical failure in
these patientsr(see table:}o, 34J. UIn| these cases which ¢linical symp-
toms did not imoroVed within ué hours, the.second.dose of ceftriaxone may.
'be given, ‘then the other oral antibacteriai drugs: may be given‘to eradi-

' cate the organisms in the lumen,
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