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In this study, 74 S.typhimurlum septicemia cases were evaluated retrospectively from 
their records, and the age and sex distribution, presence of underlying disease, signs 
and symptoms, complete blood count, liver function tests and case fatality rate were 
documented and prognostic factors determined. It has been shown that S.typhimurlum 
Is the most common strain causing Salmonella septicemia, which is more fatal In the 
newborn period and in the presence of an associated disease, while hemoglobin and 
leukocyte counts do not play an Important role in the prognosis. In Salmonella 
septicemia, congenital heart disease was the second-most common associated disease, 
which may be attributed to probable underlying Immunodeficiency. Key words: 
Salmonella typhimurium, septicemia.

Non-typhoidal Salmonella infections (NTS) are still a major health problem in 
children, particularly those with certain underlying diseases1'8. Two-thirds of NTS 
infections present with gastroenteritis and fever, but septicemia occurs only in 
approximately 5-18 percent of cases2,3. S.typhimurium is the most common strain 
isolated as the cause of Salmonella septicemia in many countries1, 2

S.typhimurium septicemia is frequently encountered in patients with underlying 
disease, especially when cellular immunity is compromised, such as in Hodgkin's 
disease, renal transplantation, acquired immune deficiency syndrome (AIDS), 
leukemia and malnutrition4^. Salmonella typhimurium septicemia is still quite fatal 
in these patients and in newborns4'9.

In this study, we investigated the clinical and laboratory findings of S.typhimurium 
septicemia retrospectively to determine the course and prognostic factors for the past 
ten years. Antibiotic therapy used in these patients was not taken into consideration.
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Material and Methods

Between August 1982 and September 1992, Salmonella species was isolated 
from the blood cultures of 105 cases at Hacettepe Children's Hospital. The clinical 
and laboratory features of 74 S.typhimurium blood isolates were documented 
retrospectively from the records, and the prognostic factors were determined.

Cultures and serotyping were performed by the Microbiology Laboratory of 
Hacettepe Children's Hospital. Information was obtained from each patient's medical 
records. The age and sex distribution, presence of underlying disease, signs and 
symptoms, complete blood count (CBC), liver function tests and case fatality rate 
were evaluated retrospectively for S.typhimurium septicemia cases. The blood 
isolates were accepted as septicemic when the patients had additional signs and 
symptoms such as fever, convulsion, stupor, malaise, vomiting, irritability, 
hepatosplenomegaly or elevated liver enzymes. According to these criteria, all of 
the patients with S.typhimurium infection were found to be septicemic.

Statistical analyses were performed using student's t-test, chi-square test and 
exact chi-square test.

Results

Salmonella species was isolated from the blood cultures of 105 inpatient cases. 
Seventy-four (70.5%) were S.typhimurium, 27 (25.7%) were S.typhi, three (2.9%) 
were S.paratyphi and one (0.9%) was S.choleraesuis. In addition to blood cultures, 
stool cultures of 18 (out of 46, 39.1%), bone marrow cultures of two (out of two) 
and cerebrospinal fluid (CSF) cultures of one (out of four) patient also 
revealed S.typhimurium.

Of 74 patients with S.typhimurium septicemia, nine (12.15%) were newborns, 35 
(47.3%) were between one and 12 months of age, nine (12.15%) were between 
13 and 24 months, and 21 (28.4%) were more than two years old (Table I). 
Thirty-three (44.6%) were female and 41 (55.4%) were male.

Table I: Age Distribution of Salmonella Typhimurium Septicemia Cases

Age (months) No. of Patients (%)

0-1 9 12.15
1-6 23 31.1
7-12 12 16.2
13-24 9 12.15
>24 21 28.4

Total 74 100.0
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In the S.typhimurium septicemia cases, 39 (52.7%) had an associated disease, 
such as malnutrition (16.2%), congenital heart disease (9.5%), malignancy (8.1%), 
mental retardation (2.7%) or other miscellaneous diseases (Table II).

Table II: Distribution of Patients with an Associated Disease

* Four third-degree, two second-degree and six first-degree.
*• Trisomy 13. prematurity, congenital immunodeficiency, aplastic anemia, Leiner's disease, 

nephrotic syndrome, polyarteritis nodosa, hemophilia, thalassemia major, congenital adrenal 
insufficiency, miliary tuberculosis and measles; one in each group.

Disease No. of Patients (%)

Malnutrition’ 12 16.2
Congenital heart disease 7 9.5
Malignancy 6 8.1
Mental retardation 2 2.7
Miscellaneous” 12 16.2
Total 39 52.7

The most common signs and symptoms were fever (70.2%), diarrhea (56.8%), 
vomiting (29.7%), cough (18.9%) convulsions (12.2%), stupor (9.5%) and 
hepatosplenomegaly (28.4%). In 38 patients, liver enzymes were measured; 20 
(52.6%) had elevated SGOT (> 50 IU), 13 (34.2%) had elevated SGPT (50 IU) and 
13 had elevated levels of both liver enzymes. When the patients with hematologic 
diseases (six patients) were excluded, 23 (33.8%) had leukocytosis, four (5.9%) 
had leukopenia and 29 (42%) had anemia according to the normal age standards10.

Complications included meningitis (three patients), hemolytic anemia (one patient) 
and subdural effusion (one patient).

Of 74 patients with S.typhimurium septicemia, 39 (52.7%) died. Among 39 deaths, 
nine (23.1%) were newborns, 25 (64.1%) were between one and 12 months of 
age, three (7.7%) were between 13 and 24 months and two (5.1%) were more 
than two years old.

There was a striking difference between the fatality rates of each age group 
(Table III). In the newborn period, none of the blood isolates survived, but the 
fatality rate in the group older than two years of age was 9.5%. The fatality rate 
was also found to be significantly higher in patients with an associated disease 
than in those without (64.2% versus 23.1%, p<0.01). When hematologic 
parameters were evaluated, neither hemoglobin (41.4% versus 65.0%, p > 0.05) 
nor leukocyte counts had a statistically significant effect on prognosis. Patients 
with leukocytosis, leukopenia and normal leukocyte counts had similar fatality 
rates (58.5%, 50.0% and 56.5% respectively, p > 0.05, Table IV).
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Table III: Age Versus Fatality Rates of S.typhimurium Septicemia

Age (months)
No. of Patients

Fatality Rate (%)Total Deaths
0-1 9 9 100.0
1-6 23 15 65.2
7-12 12 10 83.3
13-24 9 3 33.3
>24 21 2 9.5
Total_________ 74 39 _______ 52.7

Table IV: White Blood Cell (WBC) and Hemoglobin (Hb) Counts Versus 
Fatality Rates in S.typhimurium Septicemia

Hematologic Parameters* Total Deaths

Normal WBC 41 (60.3%) 25 (58.5%)
Leukocytosis 23 (33.8%) 19 (56.5%)
Leukopenia 4 (5.9%) 2 (50.0%)
Anemia 29 (42%) 12 (41.4%)
Normal Hb 40 (58%) 26 (65.0%)

Patients with hematologic disease (six patients for WBC and five for Hb counts) were excluded.

Discussion

Recently, it has been reported that S.typhimurium is the most common blood 
isolate among the other strains of salmonellae2*8< 9> 11, as confirmed (70.5%) in 
this study. Thus, it is important to determine the clinical and laboratory properties 
and the prognostic factors of S.typhimurium septicemia for better management.

In this study, 50.5 percent of S.typhimurium septicemia cases had an associated 
disease, most commonly malnutrition, followed by congenital heart disease. We 
could not find any report in the literature on the association between congenital 
heart disease Salmonella septicemia. However, it has been shown that the total 
T cell percentage, T helper cells, Immunoglobulins A and G, complement C3 
and C4 levels were low and there was a high frequency of infections in the clinical 
records of patients with congenital heart disease12,13. Although there were no 
laboratory data regarding the immunologic status of our patients with congenital 
heart disease, the high frequency of Salmonella septicemia may be attributed 
to underlying immunodeficiency.
It has also been shown that patients with an associated disease had a higher 
fatality rate than those without (64.2% versus 23.1%, p <0.01).
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In S.typhimurium septicemia, age is another important determinant for the 
prognosis2,3,9. In this study, the fatality rate was 100% in the newborn period, 
decreasing to 9.5% in the above-two age group.

On the other hand, hemoglobin and leukocyte counts were not significant factors 
for the fatality rate in S.typhimurium septicemia (p > 0.05). It is well known that 
leukopenia is a poor prognostic factor in patients with septicemia14, which was 
contrary to our findings.

In conclusion, S.typhimurium was the most common strain causing Salmonella 
septicemia, which is more fatal in the newborn period and in the presence of 
an associated disease, while hemoglobin and/or leukocyte counts do not play 
an important role in the prognosis. Furthermore, S.typhimurium septicemia is 
commonly encountered in patients with congenital heart disease.
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