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Non-typhoidal Salmonella Gastroenteritis in Childhood:
Clinical Features and Antibiotics Resistance

So Young Na, M.D., Byung Chan Kim, M.D., Hye Ran Yang, M.D.
Soo Jin Jung, M.D., Kyung Hoon Lee, M.D., Jae Sung Ko, M.D.
Hoan Jong Lee, M.D., Eui Chong Kim, M.D.* and Jeong Kee Seo, M.D.

Departments of Pediatrics and *Laboratory Medicine,
Seoul National University College of Medicine, Seoul, Korea

Purpose: As the incidence of non-typhoidal salmonella strains resistant to antibiotics has been
increased, we attempted to investigate clinical aspects of non-typhoidal salmonella gastroenteritis
and antibiotics resistance.

Methods: From January 2000 to June 2002, 99 children with positive stool culture of non-typhoidal
salmonella were studied about clinical features, the incidence of antibiotics and multi-drug resistance
and the difference of incidence of antibiotics resistance according to immune status.

Results: There were 66 males and 33 females. The majority of them were under 5 years of age
(71%). 25 children were immunocompromised due to chemotherapy, steroid or immunosuppressive
treatment. Serogroup D was the most common isolates (65%) followed by B (16%), C (8%) and
E (8%). Resistance rate of 30% to ampicillin, 12% to chloramphenicol, 20% to trimethoprim-
sulfamethoxazole (TMP-SMX), 11% to cefotaxime and 8% to cefixime were obtained. All isolates
were susceptible to ciprofloxacine. Resistance rate to cefotaxime and cefixime in immunocom-
promised patients was 24% and 14.3% respectively, which were significantly higher compared to
that in immunocompetent patients (6.8%, 5.6%, p <0.05). 11 isolates were resistant to three or more
antibiotics. The incidence of multi-drug resistant isolates was significantly higher in immuno-
compromised patients (24%) than that of immunocompetent patients (6.8%).

Conclusion: Because of the high prevalence of non-typhoidal salmonella strains resistant to
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ampicillin, chloramphenicol and TMP-SMX, third-generation cephalosporin might be the treatment
of choice in non-typhoidal salmonella gastroenteritis. In particular, antibiotics should be carefully
selected in immunocompromised patients because non-typhoidal salmonellas from them showed the
higher incidence of antibiotic resistance and multi-drug resistance. (J Korean Pediatr Gas-
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Table 1. Age and Sex Distribution of Patients

Sex (No.)
Age (year) @ @—m—— Total (No.)
M F
0< <1 6 3 9
1< <2 14 3 17
2< <3 19 4 23
3< <4 10 11 14
4< <5 7 1 8
h< <8 3 5 16
8< <10 5 2 7
10< 3 2 5
Total (No.) 66 33 99
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2 7H% B9ka BEo] 168(16%), C-3 Exo] z+
7} 8% (8%) XA TH(Table 2).

FA Y] A Ao 2E AL 868(86%),
19 678(67%), BF 428(42%)Y £o2 Bk
o AAbe] R FF METHA BEE g%
tH(Table 3).

4. N[Ol cHet L=

A A 3 HAHES B ampicillin®l] 31%,

Table 3. Clinical Features on Admission

Patients (n=99)

Clinical symptom

No. %
. Diarrhea
Table 2.. Source of Non-typhoidal Salmonella Isolates Watery 57
from Patients Mucoid %6
Serogroup Bloody 14 86
Specimen Fever 67 67
A B c D E Abdominal pain 42 42
Vomiting 28 28
Stool 0 16 8 64 8 Nausea 11 11
Blood & Stool 0 0 2 1 0 URI Sx.* 6 6
[rritability 9 9
Total (No.) 0 16 10 65 8
URI Sx.*: cough, sputum, rhinorrhea
Table 4, The Incidence of Antibiotic Resistance according to Serogroup
Serogroup (No.)
B C D E Resistance
Antibiotics rate (%)
S R S R S R S R °
Ampicillin 12 3 8 3 41 24 8 1 31
Cefotaxime 15 1 8 2 57 8 8 0 11
TMP-SMX* 10 6 9 1 52 13 8 0 20
Ciprofloxacine 16 0 10 0 65 0 8 0 0
Chloramphenicol 14 2 10 0 55 10 8 0 12
Cefixime 9 0 7 1 28 3 2 0 8

TMP-SMX*: Trimethoprime-sulfamethoxazole
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Table 5. The Incidence of Antibiotic Resistance according to Immune Status

Immunocompetent patients

Immunocompromised patient

Antibiotics o value
No. of resistant strains No. of resistant strains
Ampicillin 21 (27%) 11 (44%) >0.05
Cefotaxime 5 (6.8%) 6 (24%)
TMP-SMX* 10 (14%) 10 (40%)
Ciprofloxacine 0 (0%) 0 (0%)
Chloramphenicol 5 (6.8%) 7 (28%)
Cefixime 2 (5.6%) 2 (14%) <0.05

TMP-SMX*: Trimethoprime-sulfamethoxazole

Table 6. The Incidence of Antibiotic Resistance according
to Age

Table 7. The Incidence of Antibiotic Resistance accord—
ing to Serogroup (D versus Non-D)

<5 years >b5 years
Antibiotics p value
No. of No. of
resistant resistant
strains strains
Ampicillin 24 (34%) 7 (25%)
Cefotaxime 9 (13%) 2 (7%)
TMP-SMX* 14 (20%) 6 (21%)
Chloramphenicol 10 (14%) 2 (7.1%)
Cefixime 3091%) 1(69% >005

TMP-SMX * : Trimethoprime—sulfamethoxazole

chloramphenicol®l| 12%, trimethoprim-sulfamethoxazole
(TMP-SMX)®ll 20%, cefotaxime®l] 11%, cefixime®l 8%
ol YAHES BYLoH ciprofloxacine & 59
A BE3E RAHESA AFel A intermediate
2 BHuE FFE resistant 750 EFAAT.

Cefotaxime¥} cefiximed] )3t WAHES WY 7]
ol Aste FolrtollA ZH7 24%, 143%= A7
oA 6.8%, 5.6%KTh foatA EdThp<0.05)
(Table 4~7).

AFHGEH vIRE vs 5A o], AT
HIDT) A WAES Aole gtk

5. LHHUHEE

37FA o)/l Al WS Bole AW

Grou
Group D nonflg
Antibiotics o value
No. of No. of
resistant resistant
strains strains
Ampicillin 24 (37%) 7 (21%)
Cefotaxime 8 (12%) 3 (9%)
TMP-SMX 13 (20%) 7 (21%)
Chloramphenicol 10 (15%) 2 (6.3%)
Cefixime 3 (9.1%) 1 (5.9%) >0.05

TMP-SMX*: Trimethoprime-sulfamethoxazole

T2 11804 T8=AD, Ag7)5e] Astd &
ool M FAHEC] 24% 2 AATANMY FAHE
%l 6.8%KTH o] atAl = %Th(p <0.05)(Table 8, 9).
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Table 8. The Multi-Drug Resistant Strains according to Serogroup and Immune Status

Serogroup (No.)

Resistant Total
drug (No.) B C D £ strains (No.)
N* s' N S N S N S
2 1 0 1 0 3 4 0 0 9
3 1 1 0 0 2 1 0 0 5
4 0 0 0 1 2 2 0 0 5
5 0 0 0 0 0 1 0 0 1
>3 1 1 0 1 4 4 0 0 11

N*: Immunocompetent patients, s’

Table 9. The Multi-Drug Resistant Strains according to
Immune Status

Immunocom-— Immunocom- 0
petent patients promised patients value

MDR* strains 5 (6.8%) 6 (24%) <0.05

MDR*: Multi-drug resistant
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