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Abstract 

From October to December 1984, examination has been carried out on Salmonella
typhi cultures from blood, bone marrow, faeces and urine of 43 patients suffering from 
suspected typhoid fever treated in the Department of Child Health, Medical School! 
Hasan Sadikin General Hospital, Bandung. 

It was apparent that among these 43 patients, 51,2% were males and 48,8% females. 
The greater number of them were more than 5 years old (64,4%). 
The results of Salmonella-typhi cultures were obtained / from 65% of the patients, 
consisting of65% positive cultures from bone-marrow and 40% positive cultures from 
blood that showed a statistically significant difference (p < 0.05). 
Likewise, the timefor matter-sampling for the examinations was based on the culture 
results, both on blood-culture and that of bone-marrow, statistically a significant was 
found (p < 0,05), whereas the results of cultures based on previous vaccination history 
and the administration of chloramphenicol prior to treatment did not differ significantly. 

It was obviously clear that the results of bone-marrow culture were more successful 
comP9red to those from blood culture, so that it should necessarily be emphasized, as 
to tfiese examinations on culture from each patient with suspected typhoid fever, 
especially those patients hospitalized during the third week of their illness. 
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Introduction 

Typhoid fever in developing countries 
still constitutes a health problem (Abt and 
Abt; 1969). The diagnosis of this illness is 
established based on clinical pictures and 
laboratory examinations (Krugman and 
Ward, 1974). Classic clinical pictures, since 
the detection of chloramphenicol became 
rarely encountered so that frequently dif
ficulties were raised in establishing diag
nosis. 

An exact diagnosis of typhoid fever was 
determined when Salmonella typhi could 
be isolated from examination-matter (Krug
man and Ward, 1974). From several exa
mination, these laboratory results did not 
show any satisfactory pictures yet to make 

a diagnosis, since a positive result was less 
than that from working diagnosis made 
(Sumarmo et aI., 1980). 

Alisjahbana et al. ( 1970), Gilman et al. 
(1975), Seshadri et al. (1977) and Bachtin 
et al. ( 1978) found out that the results of 
examinations on Salmonella-typhi culture 
from bone-marrow yielded more positive 
results in comparison with the examina
tions on culture from blood, faeces and 
urine. 

The purpose of this study is to have a 
view of the Salmonella-typhi cultures on 
patients suffering from suspected typhoid 
fever. 

Materials and methods 

This study was performed prospectively 
on all patients with suspected typhoid fever 
treated in the Department of Child Health, 
Medical School of Padjadjaran Universityl 
Hasan Sadikin General Hospital, Ban
dung, since October up to December 1984. 
Records were made on these patients with 
respect to their age,sex, history of chloram
phenicol administration prior to treatment, 
history of vaccination as well as clinical 
symptoms (fever more than 7 days, head
ache, delirium, obstipation or diarrhea, dry 
chopped lips, a furred tongue with hyper
emic rims, hepatomegaly Ihepatospleno
megaly). 

Prior to treatment, blood sample (5ml) 
from v.cubiti and bone-marrow tissue 
(0.5-1 ml) for culture examination were 
performed. Bone marrow tissue in children 
older than 2 years was taken from the coxa 
bone and the tibia bone in those less than 
2 years old. 

Both matters for examination were in
cubated in a medium of the bile. At the 
same time, 3 ml urine and faeces were 

taken. The faeces was then put into a 
preserving fluid; urine was centrifuged in 
order to take its sediment (precipitate). 

These four examination-matters were 
then implanted into Salmonella-Shigella 
gelatine. The presence of Salmonella typhi 
was determined by biochemical reactions 
and confirmed by lI)eans of the aggluti
nation-test with a specific antigen. 

The examination was considered negative, 
when after implanting 7 times subsequent
Iy, not any suspected colony at all was 
found. All these examination were carried 
out at Bio Farma Bandung. 

The subjects were grouped based on the 
results of cultures on Salmonella typhi; 
those with positive cultures (of blood and 
bone-marrow) were grouped based on 
history of vaccination performed as well 
as the administration of chloramphenicol 
prior to treatment, and at the time of 
sampling on the examination-matter. Sta
tistical differences were evaluated by means 
of the Chi-square test. 
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Results 

During three months period, 43 patients Salmonella-typhi cultures were obtained 
(22 males and 21 remales) with suspected ty- rrom 28 patients (65'70) (Table I). 
phoid rever were examined. The posilive 

Table I : Results of Sallllonello-typhi cultllre frolll blood, bone-morrow, faeces and 

urine in 28 patients based on age, sex, history of vaccination and chloram-

phenicol administration prior to treatments 

History Chlor- CuI t u r e 
No Ago So< or vacci- amphe- Blood Bont: Faeces Urine 

nation nicol 

I. 6yfS N N N 

2. 13 yrs 7 mos N N 

1. llyn M N N 

4. 5yrs N N 

S. 12 yrs 1 mos N N 

6. 10 yrs P N N 

1. 1 yrs I mo N N N 

8. 2 yrs 4 mos N P N N 

9. 7yrs N P N N 

10. 1 yrs6 mos M N P N N 

� l. 5 yrs 6 mos M N N 

12. 7yrs M N N 

Il. llyu M N P N N 

14. 2 yrs 6 mos M N N 

IS. lyn M N N N 

16. 5 yrs 2 mos N P N N 

11. 7yrs M N N 

18. 4 yn I mo M P N N 

19. 7yrs M N N N 

20. 7yrs M N N 

21. 4yrs N M 

22. 7yn N N 

21. 5yrs N N 

24. 5yrs M N P N N 

2S. 8yrs M N P N N 

26. 5yrs P N N 

21. 3 yrs I mo M P P N N 

28. 4,.. M P N N 

F: Female M:MaJe P: Positive N: Neptive 
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Table 2 Results of Salmonella-typhi culture in 43 patients with suspected typhoid 

fever based on the maner of examination 

CullUre of Number of patienls Positive results 

Blood 

Bone·marrow 

Faeces 

Urine 

From table 2 it is apparent that the 
positive results of S-typhi cultures from 
blood and bone marrow were obtained in 
17 (40.0"70) and 28 patients (65.0"70), res
pectively. Whereas S.typhi cultures from 

43 

43 

43 

43 

17 (40.0'70) 

28 (65.0'70) 

0 

the faeces and urine were all negative. 
The difference in culture results from 

blood and bone marrow was statistically 
significant (x2 = 5.2; 0.05 > p > 0.01). 

Table 3 : Results of Salmonella-typhi culture in 43 patients with suspected typhoid 

fever based on vaccination prior to treatment 

Vaccination Positive culture 

N 

Positive 

Negative 19 

Tot a 1 28 

Table 3 shows that 9 (32.0"70) of 28 pa
tients with positive Salmonella-typhi 
culture had received a complete basic vac
cinations and had also been revaccinated, 
whereas 19 patients (68.0"70) had never 
received vaccination. Among the 15 pa
tients with negative culture, 9 patients 

Negative culture 

'70 N 'I, 

32.0 60.0 

68.0 40.0 

100.0 15 100.0 

(60.0"70) had received a complete basic vac
cinations, while 6 patients (40.0"70) had 
never been vaccinated. 

The difference of culture results from 
blood and bone marrow were not statis
tically significant (x2 = 2.4; p 7' 0.05). 
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Table 4 : The results of Salmonella typhi culture from blood and bone-marrow ill 28 

patients with typhoid fever based on the administration of chloramphenicol 
prior to treatment 

Positive culture 
Chloramphenicol administration 

Yes No 

Blood 7 (J6.8�o) 10 (J8.5�o) 

12 (6J.2�o) 16 (61.5�o) 

Tot a I 19 (100�o) 26 (100�o) 

From table 4 it is apparent that among 

the 17 patients with positive Salmonella 
typhi cultures of the blood, 7 patients 
(36.8"1,) had received chloramphenicol and 
the other 10 patients (38.5%) had not 
received chloramphenicol prior to treat
ment. Whereas among the 28 patients with 
positive Salmonella typhi cultures of the 

bone marrow, 12 patients (63.2%) had 
received chloramphenicol prior to treat, 
ment. The difference in culture results 
based on the administration of chloram
phenicol prior to treatment did not appear 
to \>e statistically significant (x2 = 0.5175; 
p ;> 0.05). 

Table 5 : Results of Salmonella-typhi culture. from blood and bone-marrow in· 28 pa
tients with typhoid fever based on the time of sampling mailer 

Positive Culture The time of blood/bone

marrow sampling Blood Bone-marrow 
, .. 

Second week 15 (88.2�o) 16 (57.1%). 

12 (:I2':?%) Third week 2 (11.8�o) 

To t a I 17 (100�o) 28 (IOO�o) 

Table 5. shows that during the second 
week, there were more positive results of 
S.typhi in blood culture (88.2%) compared 
with in the thirdweek(lI.8"1,), likewise was 
the results in bone-marrow culture (second 

, , 
week 57,1%, third week 42.�%). 
The difference of positive re�ults in S_typhi 
culture from blood and bon� m,lffOW bas
ed on the time of sampling was statistically 

significant (x2 =. 3_9597; ·0.05,�.p > 0.01). 
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Discussion 

In establishing the diagnosis of tyhoid . 
fever, the S.typhi culture from the blood 
is frequently performed, but this examina
tion is influenced by several factors such 
as the time of blood sampling, the pro
ceeding therapy performed and the amount 

of blood taken (Seshadri et aI., 1977). 
Salmonella typhi could be isolated from 

the patient's blood in an acute phase, that 
is from the seventh to the tenth day of illness 
and at the time of relapse. During the first 
week positive results can be achieved to the 
amount of 80-90"70 and when tapped du
ring the subsequent weeks, the percentage 
of the positive results decreases (Wilcock 
and Manson-Bahr, 1975; Gilman et aI., 
1975). However the culture of bone-mar
row aspirate may yield positive results even 
when blood culture is negative (Gilman et 
aI., 1975; Seshadri et aI., 1977). This may 
be explained as follows: despite a phago
cytosis process of Salmonella typhi by the 
reticulo-endothelial system occurs, some of 
the bacteria may survive in the reticuloen
dothelial system of bone-marrow, although 
the blood is already sterile. This causes a 
positive result on tissue culture of the bone
marrow (Seshadri et aI., 1977). 

A1isjahbana et aI., (1970) from their study 
in Bandung found that 83"70 of 63 children 
with suspected typhoid fever showed po
sitive Salmonella typhi culture of the bone
marrow and 50.9"70 of the blood. Bachtin 
et al. (1978) also found among 63 patients 
with suspected typhoid fever positive re
sults of Salmonella typhi culture to the 
amount of 67"70 from bone-marrow and 
38"70 from the blood. In this particular 
study among the 43 patients with suspected 
typhoid fever 65"70 showed positive S.typhi 
culture from the bone-marrow and 40"70 
from the blood, from faeces and urine the 
results were negative. 

The bone-marrow culture showed a greater 
percentage than that from blood culture, 
so that if bone-marrow culture had not 
been performed, as many as I I  children 
(25.6"70) would have escaped from the exact 
diagnosis. 

According to Gilman et al. (1975) the 
smaller numbers of positive result of the 
S.typhi culture from the blood was sup
posed to be due to the fact that the patient 
had received antibiotics prior to perform
ing the blood culture. From this study, 
however, it was apparent that the admi
nistration of chloramphenicol prior to 
treatment did not influence either on the 
results of blood culture or the culture of 
bone-marrow (p '70.05): which is similar 
to the finding of Bachtin et al. (1978) in 
Yogyakarta. 

Azhali and Singadipoera (1978) reported 
that as many as 53.5"70 of the patients with 
suspected typhoid fever had never received 
vaccination prior to the onset of the illness. 
It seemed that immunization could de
crease the morbidity of the illness. In this 
study, among 28 patients with suspected 
positive S.typhi culture, 68.0"70 had never 
received vaccination before, the other 
32.0"70 had received a basic vaccination. 
However, based on statistical calculations, 
the history of vaccination during infancy 
did not influence the results of the culture 
(p '7 0.05). This might be related to state
ment of Abt and Abt (1969) that vacci
nation performed against typhoid could 
protect the infant for three years; should 
they live in an endemic area, however, the 
vaccination should be repeated yearly. 

Gilman et al. (1975) brought forward 
that the results of positive S. typhi cultures 
from the blood and bone-marrow were 
decreasing with the longer duration of the 
course of the illness. This fact is in aceor-
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dance with this study, where the result of 

the blood culture during the second week 
increased to 88.2OJo and during the third 
week jt changed into 11.8OJo; likewise, 'in 
the culture on bone-marrow, the results 

during the second week was 57.1 OJo, while 

during the third week it decreased to 42.9OJo; 

the result of the culture of the bone-mar
row, however, did not show a decrease as 
rapidly as that of the blood culture (0.05 
,/p 70.01). 

Conclusion 

This study revealed that the result of 

Ihe examination on S.typhi culture on 

bone-marrow was much more than the 
result of examination on cultures of blood, 
faeces and urine. The examination on the 

S.typhi culture of the bone-marrow should 
necessarily be emphasized on patients suf
fering from typhoid fever, especially on 
Ihose who were admitted during the third 
week of their illness. 
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