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Faecal Excretion of Salmonella Typhi During The Bacteraemic Phase of Typhoid
Fever: An Epidemiological Perspective
Alim A. Yacoub and Hassan J. Hasony
Alim Abdul-Hameed Yacoub MBChB DPH MSc PhD MFCM Lecturer
Department of Community Medicine, College of Medicine, University of Basrah, Iraq.
Hassan Jabir Hasony MPhil PhD Lecturer
Department of Microbiology, College of Medicine, University of Basrah, Iraq.
: ملخص
ا
وبائية دراسة هي الحالية لدراسة
لن
الس جراثيم طرح مط
الجراثيم لنفس الدم بزرع الموجبة الحاالت براز في التايفوئيدية المونيال
. النمط هذا في تؤثر التي العوامل ودراسة
ا
الد زرع نتائج على الدراسة عتمدت
و م
عامي خالل البصرة في العامة الصحة مختبر الى مرسلة عينات من المستحصل البراز
١٩٨٤
-
١٩٨٥
حوالي .
(
٤٧
٪
من )
ال
بزرع الموجبة حاالت
جراثيم يخص فيما البراز زرع بفحص أيضا موجبة كانت الدم
التايفوئيدية السالمونيال
النسب في مهمة اختالفات الدراسة اظهرت ،الكبار مع مقارنة األطفال بين النسبة زيادة الى ميل مع
النسب هذه ان بينت كما ،البصرة محافظة ضمن المختلفة السكنية المناطق بين الموجبة
،المرض توطن درجة مع ًاعكسي تتناسب
.الدم بفحص الموجبة الحاالت بين البراز بفحص الموجبة الحاالت نسبة في موسمية اختالفات الدراسة تظهر لم
Abstract
We report here the results of an epidemiologically based study carried out to elucidate the
frequency of faecal shedding of Salmonella typhi among blood culture positive cases. The study
was based on the results of blood and stool cultures of specimens obtained from various areas of
Basrah and processed at the public Health Laboratory over a two years period (1984, 1985). It was
shown that around 47% of positive blood culture cases were positive by stool culture for
Salmonella typhi. Young children who were positive by blood culture tend to excrete S. typhi at
a higher rate than adult cases. The study also showed a significant area variation in the frequency
of faecal shedding of S. typhi which was inversely correlated with the level of endemicity as
reflected by the percentage of positive blood culture of all blood specimens tested. There was no
significant seasonal variation in the rates of faecal excretion of S. typhi among bacteraemic cases.
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Introduction
The understanding of the natural history of typhoid fever requires, inter alia. an adequate and
precise knowledge about the frequency of faecal excretion of Salmonella typhi organisms during
the various phases of the illness. The importance of such knowledge is well recognized in making
judgment about the value of stool culture as a diagnostic tool in the early phases of the illness and
in the detection of carrier states in the later phases. It is generally agreed that salmonella excretion
in the stool continues intermittently or persistently during the convalescent period and that the
prediction of the development of carrier state can only be made after three months of the onset of
illness with or without treatment1-2
. During the early phase of the illness, traditional teaching was
used to state stool cultures for Salmonella typhi become positive during the incubation period and
are likely to become negative soon after the onset of the disease, when the blood cultures are
usually positive. Stool cultures would become positive thereafter usually around the third week or
at the earliest the second week of onset2
. With moderate bacteriological methods reports suggest
that in at least 50% of cases, stool cultures become positive in the first week of onset3
.
Since various epidemiological patterns of typhoid fever have been describrd4
, it seems quite
relevant that there is a need to elucidate data about faecal salmonella excretion in any given
epidemiological setting. This would allow a better prediction and interpretation of the typhoid
fever, especially during the early phase, and thus would allow a more rational demand for such
test during this phase.
The work to be reported in this paper was carried out in Basrah, south of Iraq. The epidemiological
pattern in this area is characterized by the endemic nature of typhoid fever especially among
children with occasional outbreaks involving all age groups5
. The present study was carried out
specifically to elucidate the frequency of Salmonella typhi shedding in the stools of cases of
typhoid fever during the bacteraemic phase. The study also aimed at identifying age distribution
of cases, season of occurrence and area of residence in Basrah. By choosing the bacteraemic phase
for studying the frequency of shedding of salmonella organism, we have standardized for the early
phase of typhoid fever which would be very difficult to define using a specified reference period
from onset of illness.
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Materials and Methods
Information on the results of cultures of blood and stool specimens for salmonella organisms was
obtained from the Public Health Laboratory (PHL) in Basrah. The latter serves as the main
reference laboratory in Basrah for various notifiable infections including typhoid fever. According
to the Iraqi Public Health Law6
specimens of blood and stool from all suspected cases of typhoid
fever who are attending health institutions should be sent for the PHL to be tested. In addition to
the results of stool and blood cultures, information related to age, place of residence and month of
submitting the samples were abstracted from the PHL records for a period of two years (1984 and
1985). The methods used for stool and blood cultures for S. typhi in the PHL are carried out
according to the standard procedures as described by Lennette et al (1974)7
. Salmonella serotyping
is usually done using specific antisera, provided by Difco Laboratories (USA). For the purpose of
studying geographical variation of faecal excretion of Salmonella typhi, places of residence were
allocated to one of ten areas in Basrah designated in this paper and for the purpose of simplicity
as A 1 to A 10. A 1 and A 5 were more of slum areas adjacent to Basrah city A 4, A 3, A 6, A 7
and A 9 are semiurban areas situated south of Basrah. The names of these areas are mentioned in
the bottom of Table - 4 for interested readers.
In the analysis the data for the two years were pooled together for two reasons: first, such pooling
allows for statistical stability of the data and second because preliminary analysis did not show
any significant variation between the two years.
To allow for variation in the age distribution of bacteraemic cases between different areas, the age
standardized rates of faecal excretors among bacteraemic cases were calculated using the method
of indirect standardization. The observed number of those who were stool positives was expressed
as a percentage of the expected numbers in each area using the age distribution of bacteraemic
cases in all areas of Basrah as the standard for calculation.
Results
During the study period, blood and stool specimens of 1089 suspected cases were examined at the
PHL for S. typhi organisms. The distribution of these cases according to the results of both stool
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and blood cultures is shown in table 1. Blood cultures was positive in 498 cases (45.7%) compared
to 274 (25.2%) who were positive by stool culture. The difference in isolation rates between the
two specimens is highly significant (SND=12.8, P < 0.01). Among the 498 cases who were positive
by blood culture there were 234 cases who were positive by stool culture as well (47%). Since
these 498 cases represent the group of interest for the purpose of our study, further analysis was
carried out on this particular group to identify the relation between the recovery of salmonella
organism in the stool and the selected epidemiological variables. The distribution by age of
positive stool culture among those with positive blood culture is shown in table - 2. The general
trend is that higher proportion of young age group tend to excrete salmonella organisms in the
stool than older age groups (X2 = 40.0 df = 6, P<0.01). Table - 3 shows the distribution of positive
stool cultures by season among the same group. No significant differences in isolation rates can
be observed (x2 = 2.0 df = 3 NS). On the other hand, a marked difference in isolation rates between
the different geographical areas can be seen from table - 4. The figures shown are the indirectly
age standardized ratio of salmonella isolations among positive blood cultures. The highest isolation
rate was obtained for A2 while the lowest was for A 9. The rates of positive blood cultures among
total specimens tested is shown also in the same table. It can be seen that in general there is an
inverse relation between the two figures i.e areas with high positive blood cultures (i.e of high
prevalence of typhoid fever) tend to have low isolation rates of salmonella excretion in the stool
of those who are positive by blood culture (Sparman rank correlation = -0.95, P<0.01)
Table 1: The distribution of cases by the results of stool and blood cultures
STOOL CULTURE
Positive Negative Total
BLOOD
CULTURE
Positive 234 264 498 (45.7%)
Negative 40 551 591 (54.3%)
Total 274 (25.2%) 815 (74.8%) 1089
SND=12.8 P<0.01
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Table 2: The distribution by age of faecal excretion of Salmonella Typhi Among bacteraemic
cases
Age (years) No. with positive blood
culture
No. positive by stool (%)
Below 2 71 46 (64.8)
2-4 107 57 (53.3)
5-10 153 84 (54.9)
11-25 77 24 (31.2)
26-35 39 11 (28.2)
36-45 25 4 (16.0)
45 and above 26 8 (30.8)
Total 498 234 (47.0)
X2=40.0 p<0.01
Table 3: The distribution by season of faecal excretion of S. typhi among positive blood
culture cases.
Season No. positive by blood culture No. positive by stool culture
(%)
Summer (June, July, August) 324 146 (45.1)
Autumn (September, October
& November)
67 36 (53.7)
Winter (December, January,
February)
31 14 (45.2)
Spring (March, April, May) 76 38 (50.0)
4X2
=2.0 NS
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Table 4: The distribution by area in Basrah of frequency of position blood culture and faecal
excretion of S. typhi among those who are positive by blood culture
Area Ratios of positive stool
cultures among positive blood
culture (% of observed to
expected)
Percentage of positive blood
culture out of total specimens
tested
A1 88.1 44.6
A2 147.0 29.0
A3 133.2 56.4
A4 91.6 37.2
A5 64.6 67.6
A6 89.3 54.1
A7 49.5 58.6
A8 103.7 30.0
A9 42.2 56.7
A10 118.3 26.7
Spearman rank correlation = -0.95 p<0.01 A1= Hyania, A2 = Zubair, A3 = Guarma or Hartha,
A4 = Basrah, A5 Maakal & Al - Jumhuria, A6 = Qurna, A7 Medaina, A8= Abulkhasib, A9=
Dair & Hewrir, A10=Safwan & Om-kasar
Discussion
It is relevant at the outset to examine the extent to which the interpretation of the results presented
in this paper could be influenced by two sources of bias inherent in the type of epidemiological
data used in this study. First blood culture is not the most sensitive method for the recovery of S.
typhi from blood during the acute phase of the illness. Studies have shown that bone marrow
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aspirates culture is the most effective method for the confirmation of the diagnosis of typhoid fever
during the bacteraemic phase4
. However, such aspirates are not always possible in epidemiological
studies. Clot culture has been found to be of equal sensitivity to blood culture8
. The second source
of bias is that samples have been obtained only from suspected cases and was not based on active
community survey. Although these two factors could have affected the accuracy of the individual
figures reported, it is unlikely that they have biased the trends observed in the variation of faecal
excretion of salmonella organisms with respect to variables studied. It is difficult to conceive, in
the light of our understanding of the factors which affect the diagnosis of typhoid fever or factors
affecting case finding activities, that the pattern of faecal excretion of salmonella organisms among
detected bacteraemic cases is different from the pattern among undetected cases. Such sources of
bias are more important in studies of the incidence of typhoid fever with respect to various
epidemiological variables. The figure obtained in the stool of bacteraemic cases (47%) is more
likely to be an underestimate because of the known technical difficulties in recovering the
organisms from faeces and their separation from other coliforms. This figure is comparable to the
figure quoted from earlier reports and which have just been referred to (50%)3
. Thus, if facilities
are available, it is worthwhile ordering stool culture in the early phase of typhoid fever when
suspected. The general line of thinking now is that the colonization and excretion of salmonella
organisms in the intestine follow the invasion from the blood stream and that initial colonization
following ingestion of the organisms is not of clinical or epidemiological significance2
.
The relatively higher frequency of faecal shedding of salmonella in children compared to adults as
observed in this study, could be attributed to the slower excretion of these organisms from children
while the carrier state is more likely to develop later in life during the adulthood. This finding
seems to apply not only to Salmonella typhi but also to all types of organisms including these
causing food poisoning9
.
The present study also showed that there is a significant area variation in the rates of excretion of
salmonella organisms in bacteraemic cases. It is very difficult in the light of the limited data
available about these areas to pinpoint exactly the cause of this variation. However, one is bound
to make a tentative hypothesis, based on the observed inverse relation with the rates of positive
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blood culture, that an individual living in a highly endemic area is less likely to excrete salmonella
organisms in the stool during the bacteraemic phase than a similar individual living in a non-
endemic area. However, this point needs further investigation.
Finally, our study did not show any significant seasonal variation in the rates of faecal excretion
of Salmonella typhi organism among bacteraemic cases. Since seasonal variation reflects changes
in rates of transmission (as use of water or use of fertilizers), it is expected that such variation
would be reflected on the incidence of typhoid fever rather than rates of faecal excretion of
organisms during the bacteraemic phase.
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Abslrrct
we report here the results of an epidemiologically based study carried out to elucidate lhe
frequency of faecal sheddinS of Srlmon.lh lyDhl among blood culture positiv€ cases. The study
was based on lhe results of blood and stool culfifts of sp€cimens obtarned from various areas of
Basrah and processcd at the public Health Laboratory over a two years pcriod (1984' 1985) lt
was shown that around 4?q0 of positive blood cultute cases were positive by stool culture for
Sdmorclh iyphi. Young children who were positivc by blood culture tend to excrele S. typhi at a
higher rate (han adult cas€s. Thc rtudy also showed ! signific$t srca variation in the frequency of
faecal shcdding of S. typhi which was invcrscly cor.elatcd with thc lcvel of endemicity as reflecl ed
by the percentage ofpositve blood culturc of all blood specimens tested. Thcre was no significant
sa3sorEl variation in the rates of faecal excrction of s. tyDhl among bacteracmic cas€s'
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	11. Introducdon
'1i;;.d;d"dits of thc  laturrt birtorv of tlthoid fo'cr-roquir.a, her iBr,
;;G.-il;6;sc knowlcdgc aboit thc fioqucncv of feccal
'f,crdion
of
d;;rtd- sDhi oigaoi.mg aGng oe variour pharcs of thc illnsr' Thc
imi;-* o'r-sucn [no*baap jc wcl rccogriscd i! making iudgm€t rbout
thJil;;l;6t ;lrurc as idi.gr"o*ic tool in the cerlv phelcs of thc illndr
i"a i" iftJaa".ti"n of carricr stitcs in the tatcr phalcs' It is-Scncally arrccd
il'i *riiir"ii" *.iaioo in th" ctoot continug inlrrnittcntly-or pcrsistcntlv
;"ti* td;;;;"t;;i petioa *a tnat tnc prcdiction of thc dcv^clopmcnt of
LilJ? itit"-"""-"Jv *'onqdc
"rtct
thtcc months of thc onsct of illngs with
;iil; *i;il;-6;fiilJ. Durine thc carlv phasc of thc i!9cas, traditional
;&;";;;scd 6 st tc stool culturcs for silnorllr opll bcconc positivc
lffiirti i"."u"uo" pctioa asd 8rc likcly to bccomc ncaativc soon aftcr thc
;;#ih.--dtGi'*tren ttrc blood cirlturcs arc usually positivc' stool
"orti""r-*oura-t""omc
positive therqaftcr usually around thc third wGGk or at
il;[Jth;;;d wlt of onsct2. with modcratc bactcriologicrl mahods
i"i.rt ,,iii*, t[".iqat lcast 50% of cascs, stool culturcs bccome positivc in
th€ first wcek of onset'.
Since various epiderniotogicat pattsns of typhoid fcvcr havc bccn'describrda'
ii*J".i o-riit"
't"i."-t i-nat t'noe is a n;d to elucidatc data sbout faccal
ilriir"iul-*.at.n in anv givcn cpidcmiological setting' This would allow a
6ato'otiai"ti.i -a intcr'priation bf tne typhoid fwer, cs-pccisly during the
"iiiipGi
ita tttus wouli allow a mor€ ratioral demand for surh tcst duriDt
this phasc.
The wort to bc reportcd in this papcr was carried out h Basrah, south of lraq'
Thc epidcrniological patt€rn in this erca is charactcrfucd by thc €ndcmic natutc
of tvohoid fevcr espccially among childrcn with occassional outbrcakt
inviing all qgc 8roups5. Thc prcscnt study was carricd out spccificaly to
etuciaatc thc trequcncy of s.lnoDclL Wpl| shcdding in thc stools of casca of
typhoid fever during the basteracmic phasc' Thc study dso eimcd at
iicntifving agc distribution of cascs, rceron of occurcnoc and arca of
7E
 


	12. rtdba h E|[|h.  By ch. oodtrg tbe bcctcrrcofu phc lc acdtiat thc
frcqlosy of Ocaainr of nlnondlr orgrnirn' wc havcrrtrndrrdirdfor thc
;il ph; of typh;d fcccr wbich toia bc
"crv
difficutt to dc6fr udns I
cpcdfied rcfcrcncc period from onsa of lllncg'
Metcrlrb rnd MAhodr
Information on thc rcsult! of culturcg of blood
'nd
sool spcciDcns for
selmonctl,r orgi.!i!o! wlr obtrincd from thc Public Hcalth Lsboratory
(PHL) in Basrah. Thc lrttergrccnr thc main rcfcrcncc laboratory in Basrah
io, various notifisble infcctiom iDclttding typhoid fcvcr' According to th€
Iraqi Public Hcalth Law6 epccimcnr of blood tnd stool from all susp€cled
cascs of typhoid fevcr who arc att€oding hcalth :ingtitutions lhould bc sent
for thc PHL to bc t61cd. In addition to thc rcaulb oi *ool gnd blood cultures'
informatiotr rclatcd to a8c, placc of rcsidcocc snd mohth of submitting the
samplc wcrc abstractcd from thc PHL rccords for 8 p€riod of two yetrs (1984
analg8s). Thc mahods uscd for stool and blood cutturcs for S' typil in the
PHL are carricd out according to thc strndard proccdures as dcscribed by
L€nncttc ct .l (194f' Salmonetla scrotyping is usually don€ using specific
antiscl{.frovidcd by Difco Laboratories (USA). For the pupose of studving
gcogrp-hical variation of faccal excrction of Sdnonclb Sphl' places of
iesidcncc were attocatcd to onc of ten arcas in Basrah designated in this paper
and for thc purposc of sirnplicity as A I to A lO' A I and A 5 wcrc more of
slum areas adjac€nt to Basrah city A 4. A 3, A 6, A ? and A 9 are semiurban
areas situatcd south of Basrah. The narnc of these areas are mentioned in the
bottom of Tabl€ - 4 for intcrestcd readcrs.
In the analysis the data for thc two ycars werc pooled togethcr for two
rcasons: first, such pooling allows for ststistical stability of the data and
sccond bccausc preliminary anatysis did not show any signilicant variation
betwecn the two Years.
To allow for variation in the age distribution of bacteremic cases between
different areas, the agc standardised rates of faecal exqetors among
bactera€mic cases w€re calculated using thc method of indircct
$andaditation. The observcd nunber of thosc who werc stool positivcs was
opror"d
", "
p"t""ot 8a of the expecied numbers in each area using thc agc
distribution of bactcracmic cases in all arcas of Basrah as thc standsrd for
calculation.
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	13. Rcgults
During thc study  pcdod, blood and stool spccimcis of 1089 suspectcd csscs
were cramined at the PHL for S. typhi organisms. Thc distribution of thcsc
cascs according to the results of both stool and blood culturcs is shown in
table - l. Blood cultures was positive in 498 cascs (45.7%) compared to 274
(25.2a/o) who were positive by stool culture. The differcnce in isolation rates
betw€en the two spccimens is highly significant (SND = 12.8, P<0.01).
Among the 498 cases who were positive by blood culture there were 234 cascs
who were positive by stool culture as well (4790). Since these 498 cases
represent the group of interest for th€ purpose of our study, further analysis
was carricd out on this particular group to identify the relation between the
recovery of salmonella organism in the stool and the selected epidemiological
variables. The distribution by age of positive stool culture among those lvith
positive blood culture is shown in table - 2. The general trend trend is that
higher proportion of young age group t€nd to excrete salmonella organisms in
the stool than old€r age groups (X2 = 40. O df = 6, P(0.01). Table - 3 shows
the distribution of positive slool cultures by season among the same group.
No significant differences in isolation rates can be observed (X' : 2.0 df= 3
NS). On the other hand a marked differences in isolation rates
between the different geographical areas can be seen from table - 4. The
figures shom are the indirectly age standardised ratio of salmonella
isolations arnong positive blood cultures. The highest isolation rate was
obtained for A2 while the lowest was for A 9. The rates of positive blood
qrlturcs among total specimens tested is shown also in the same table. It can
be seen that in general there is an inverse relation betwe€n the two figures i,e
areas with high positive blood cultures (i.e of high prevalence of typhoid
fever) tcnd to have low isolation ratcs of salmonclLa excretion in the stool of
thosc who are positive by blood culture t(Sparmsn rank correlation : - 0.95,
P<0.01)
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	14. Trblc 1: Thc  dbtrtbodon ol crrcr by thc rtrultr ol rlool .trd blood olErt !
ST(X)L C['ILT[,'RE
Posltlvc Ncgrdvc Toad
BLOOD
CULTURE
positivc
negative 551
498(45.70/.,
591(54.390)
274(?5.2V0) 8t5(74.890)
sND = r2.8 n0.01
Trblc 2: Thc dktrlbution by rgc of feccrl cxcredon oI Srlnonclb Typhl
lmong brctenenlc crlas:
I A8c (y.rrs) No. wlth pocldvc
blood crrlturc
No. posldvc
by stool (qo)
below 2
2-4
5-10
ll -25
26-35
36-45
45 and abov€
46(64.8)
57(53.3)
84(54.e)
u<31.2'
rr(28.2'
4(16.0)
8(30.8)
7l
lg7
153
77
39
25
26
234<47.0)
x2:4o.op<o.ol
8l
 


	15. TrblG & |l.  dhaftrdor ly r.ror ol lh.c.l qclldor ol Sr Sfll rreot
paldvc bfood ctrlErt cl*$
No. pooltlvc by
blood caltrrc
No. poCdvc by
dool crltrF (qo)
Jummet (June, July,
August)
Autumn (September,
Octobcr & (November)
Wintcr (Dcccmber,
January, February)
Spring (March, Apil
Mav)
3A
67
3l
76
145(45.1)
36(53.7)
14<45.2'
38(50.0)
4x2 = 2.0 NS
g2
 


	16. TrDlc a3 Tlc  dbtributlon by ercr ln Brsnh of frcqucncy ol posltitve blood
oltrre rnd fr€crl cxcrrtlon of S. typhl rmong thosc rbo r|t positive by blood
culture
A|lr Rrtlos ol posltive slool
culturcs rmotrg posldve blood
culturt
(90 of obscrved to expccted)
pcrrentrge of posltlve blood
cultuE out of lotrl
spcclmens tesled
AI
A2
A3
A4
A5
A6
A7
A8
A9
Al0
88. r
t47 .0
r33.2
91.6
64.6
89.3
49.5
103.7
42.2
I18.3
u.6
29.0
56.4
37.2
67 .6
54.1
5 8.6
30.0
56.7
26.7
Spearman rank correlation = -0.95 p(0.01 Al = Hyania, A:Zubair, A3 =
Guarma or Hartha A4: Basrah A5 = maakal& Al - Jumhuria, 4,6: Qurna,
A7: medaina. A8: Abulkhasib A9= Dair & Hewrir. A10= Safwan&Om-
Kasar
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	17. Discussion
Itisrelevantattheoutsettoexaminetheextenttowhichtheintelpretationof
the results presented  in this paper could be infuenced by two sources of bias
inherent irlthe typ€ of epidemiological data used in this study' First blood
culture is not th€mostsensitive method for the recovery of S' typhi from blood
during the acute phase of the illness. Studies have shown that bone marrow
aspirates cuture is the most effective method for the confirmation of the
diagnosis of typhoid fever during the bacteraemic phase{ However' such
urpi.ut., u." not always possible in epidemiological studies' Clot culture has
been found to be of equal sensitivity to blood cultureo' The second source of
bias is that samples have b€en obtained only from suspected cases and was not
based on active community surv€y. Although these two factors could have
affectedtheaccuracyoftheindividualfiguresreported,itisunlikelythatthey
have biased the trends observed in the variation of faecal excretion of
salmonella organisms with respect to variables studied' It is difficult to
conceivc, in the light of our understanding of the factors which affect the
diagnosis of typhoid fever or factors affecting case finding activities' that the
pattern of faecal excretion of salmonella organisms among detected
Lacteraemic cases is different from the pattern among undetected cases' Such
sourcesofbiasaremoreimportantinstudiesoftheincidenceoftyphoidf€ver
with respect to various epidemiological variables' The figure obtained in the
stool of bacteraemic cases (4790) is more likely to be an under€stimate bacause
of the known technical difficulties in recovering the organisms from faeces
and their separation from other coliforms. This figure is comparable to the
fisure quoted from earlier reports and which have just been referred to
(S-Oqo)3. fhus, if facilities are available, it is worthwile ordering stool culture
in the early phase of typhoid fever when suspected' The general line of
thinking now is that the colonisation and excretion of salmonella organisms in
the int;stine follow the invasion from the blood stream and that initial
colonisation following ingestion of the organisms is not of clinical or
epidemiological significance".
The relatively higer frequency of faecal shedding of salmonella in children
compared to adults as observed in this study, could be attributed to the slower
excretion of th€se organisms from children while the carrier state is more
likely to develop later in life during the adulthood' This finding seems to apply
not only to Solmonella !yphi but also to all types of organisms including these
causing food poisoning9.
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	18. The present study  also showed that there is a significant area variation in the
rates of excretion of salmonella organisms in bacteraemic cases. It is very
difficult in the light of the limited data available about these areas to pinpoinr
exactly the cause of this variation. However, one is bound to make a tentative
hypothesis, based on the observed inverse relation with the rates of positiv€
blood culture, that an individual living in a highly endemic area is less likely to
excrete salmonella organisms in the stool during the bacteraemic phase than a
similar individual living in a non endemic area. However, this point needs
further inYestigatio
Finally, our study did not show any significant seasonal variation in the rates
of faecal excretion of Salmonells typhi organism among bacteraemic cases.
Since seasonal variation reflects changes in rates of transmission (as use of
water or use of fertilisers), it is expected that such variation would be reflected
on the incidence of typhoid fever rather than rates of faecal excretion of
organisms during the bacteraemic phase.
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