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The Microorganisms Isolated from Blood Cultures in Febrile Patients and
Antimicrobial Susceptibility

Keun Yong Park, M.D. and Duk Koo Yun, M.D.

Department of Internal Medicine, Keimyung University, School of Medicine, Daegu, Korea

The results of blood cultures in febrile patients who visited or admitted to Keimyung University
Hospital during 1981-1986 were analyzed and 349 cases of blood culture positive patients were studied
in respect to clinical and antibiotic sensitivity. The results were as follows.

The most frequently isolated microocrganism was Salmonella and other were S. epidermidis and
Pseudomonas in order of frequency.

Twenty five percent of all microorganisms were isolated in 19875 and least microorganisms (10%
were isolated in 1982.

The Salmonella was most frequently isolated in third decade and Staphylococcus as most frequently
isolated below 10 years of age.

Salmonella group A and D were isolated in all seasons but Salmonella group A were more freugently
icolated at November, December, May and July. Salmonella group D were more freqently isolated at

May, June and December.

The most common route of infection was gastrointestinal tr

infection were skin, respiratory tract, but in 10% of cases, the routes werc not able to identified.

Salmonella group D showed 74% sensitivity to chloramphenicol and 68% sensitivity to ampicillin,

but 19% resistance to ampicillin and 10% to chloramphenicol. S.
halothin and clinidamycin respectiviely but nearly all strains were resistant to

act and other important routes of

aureus showed 100% and 80%

sensitivity to cep

ampicillin and pencillin. Gram-negative enteric bacteria showed 61% and 56% sensitivity to amikacin

and gentamicin respectively but high resistance to penicil
hloramphenicol but very low sensitivity to other antibiotics.

lin, kanamycin and cephalothin. P. cepacia

showed 83% sensitivity to
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Table 1. Age and Sex Distribution of Studied Subjects

Sex

Male (%)  Female (%) Total (%)

Age group

< 9 63 31 94 ( 27)
10 — 19 24 29 53 ( 15)
20 — 29 46 48 94 ( 27)
30 — 39 20 20 40 ( 12
40 — 49 20 13 33( 9)
50 — 59 7 11 18( 6)
60 — 69 6 6 12( 3)
70 — 79 1 3 4 1)
80 > = - (=)
Total 187 (54) 162 (46) 349 (100)
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Table 2. Isolated Microorganisms and Its Frequency

—

Organisms

Frequency (%)  Total (%)

Salmo. Spp.

Group A 77 (22) 216 ( 62)

Group D 139 {40)
Stap. Spp.

S. aureus 42 (12) 62 ( 18)

S. epider 20 ( 6)
Pseudo. Spp

P. acrug 5( 1)

P. mall 1 (=) 20 ( 5)

P. cepa 14 ( 4)
Enterococci 8( 2) 8( 2)
E. coli 15( 4) 15( 4)
Serratia 5( 2) S5( 2)
Enterobacter 10 ( 3) 10( 3)
K. pneumoniac 5( 2) 5( 2)
S. pneumoniac 1 (=) 1 —)
A. fumigatus 1(-) 1( —)
M. morganii 1{(—) 1( —)
Proteus 1(—) 1( =)
Streptococci 4(—) 4( —)
Total (%) - 349 (100)

—

Salmo Spp = Sa/monella species

Stap Spp = Staphylococcus specics

S. cpider = Staphylococcus epidermidis
Pscudo Spp = Pseudomonas specics

P. mall. = Pseudomonas mallei

P. cepa = Psewudomonas cepacia

P. acrug = Pseudomonas aeruginosa

K. pneumoniae = Klebsiellu pnetmoniae
S. pneumoniac = Streptococcus pneumaorniae
A. fumigatus = Aspergillus fumigatuis

M. morganii = Morganella morganii
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Table 3. Annual Distribution of the Isolated Microorganisms
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in Studied Subjects

Organism 1981 1982 1983 1984 1985 1986 Total (%)
Salmo. Spp.

Group A 7 29 17 14 3 7 77 ( 22)

Group D 14 51 33 1 17 13 139 ( 40)
Stap. Spp.

S. aureus 10 5 4 1 16 42 ( 12)

S. epider 20 20( 6)
Pseudo. Spp.

P. aerug 1 1 1 1 1 5( 1)

P. mall 1 1( —)

P. cepa 14 14 (1 4)
Enterococci 1 1 1 5 8 ( 2)
E. coli 4 3 3 5 15( 4)
Serratia I 3 1 5( 2)
Enterobacter | 3 3 2 1 10( 3)
K. pneumoniac 1 2 1 1 5( 2)
S. pneumoniae ‘ 1(—)
A. fumigatus 1 1(-)
M. morganii 1 (=)
Proteus ] (=)
Streptococci 4 4( =)
Total (%) 38 (11) 80 (23) 62 (18) 45 (13) 37 (10) 87 (25) 349 (100)
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Table 4. Age Distribution of Isolated Microorganisms

hee <9 10-19  20—-29 30-39 40—49 50-59 60—-69 70-79 80 >
Organisms
Salmo. Spp.
Group A 6 16 33 8 5 2 ] ]
Group D 32 23 41 21 13 5
Stap. Spp.
S. aureus 19 9 5 3 3 2 1
S. epider 13 2 3 2
Pseudo. Spp.
P. aerug ] 2 1 1
P. mall 1
P.cepa 4 4 4 1 |
Enterococci 5 1 1 ]
E. coli 5 | 3 2 2 2
Serratia 1 I 2
Enterobacter 3 1 2 2 2
K. pneumoniae ] 3 ]
S. pheumoniac ]
A. fumigatus 1
M. morganiae ] ]
Proteus
Streptococci 2 ] 1
Total 94 53 94 40 33 18 12 4 1
(% (27) (15) (27) (12) (10) [ 5) (3) (1) =
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Table 5. Seasonal Distribution of Isolated Microorganisms

JREE——

P

Seasons
Jan. Feb, Mar, Apr.  May. Jun, Jul. Aug. Sep. Oct. Nov, Dec,
Organisms
Salmo. Spp.
Group A 2 1 6 2 6 10 6 5 15 12
Group D 13 6 ( 7 16 16 12 13 14 11 8 17
Stap. Spp.
S. aureus 2 1 3 1 4 2 2 3 6
S. epider 2 1 1 7
Pseudo. Spp.
P. acrug 1 2 2
P. mall 1
P. ccpa 1 8 3 1 1
Enterococci 4 1 1 !
E. coli 2 1 ] 2 2 2 1 2 1
Serratia 1 1 3
Enterobacter 4 ] I 1 1 2
K. pnecumoniace 1 1 2 ]
S. pneumoniae 1
A. fumigatus ]
M. morganii 1
Proteus 1
Streptococci ] 1 1 ]
Total 22 18 19 16 49 33 25 23 27 32 42 43
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Table 6. Source of Infection in Studiced Subjects

B —
— e

Organism GIT GUT Resp Skin  Wound abdfjnnl;i?l-al LSRG
Salmo. Spp.
Group A, D 216
Stap. Spp.
S. aureus 1 1 14 7 g
S. epider 3 6 8 3
Pscudo. Spp.
P. acrug ] 2 I :
P. mall 1
P. cepa 2 12
Enterococci 2 4 2
E. coli 2 8 1 ] 3
Serratia 1 I ] .
Entcrobacter 1 1 5 L. 2
K. pncumoniac 2 . 1
S. pnecumoniae ]
A. fumigatus 1
M. morganii | ]
Proteus 1
Streptococci 2 2
Total 220 14 25 28 22 1 4 35
o) (63) (4) ('8) ("8) ("6) (=) (1) (10)
GIT = Gastrointestinal tract, GUT = Genitourinary tract, Resp = Respiratory tract
Table 7. Antibiotic Sensitivity of Thirty One Strains of Sa/monella Group A and D
Susceptibility pattern Susceptibility pattern (%)
Antibiotics Group A Group D S | R
S | R S I R
Ampicillin (10 mg) 6 1 3 15 3 21 (68) 1( 3) 6 (19)
Cephalothin (30 ug) 5 3 3 11 3 2 16 (52) 6 (19) 4 (13)
Chloramphenicol (30 ug) 7 4 16 3 23 (74) 4 (13) 3 (10)
Clindamycin ( 2 ug) 1 1 3 1( 3) 4 (13)
Erythromycin (15 ug) 1 1 1 4 1( 3) 1( 3) 5(16)
Gentamycin (10 ug) 6 4 12 2 3 18 (58) 22 ( 6) 7(23)
Kanamicin (30 ug) 4 3 2 7 6 3 11 (35) 9 (29) 5(16)
Pznicillin (10 ug) 1 4 2 10 3 2( 6) 11 (35) 7(23)
Tetracycline (30 ug) 4 2 4 13 1 4 17 (55) 3(10) 8 (26)
Carbenicilline  (100ug) 1 4 9 6 2 10 (32) 10 (32) 5(16)
Colymycin (20 ug) 5 3 2 13 3 1 18 (58) 6 (19) 3(10)
Rifamycin (20 ug) 1 1 1( 3) 1( 3)
Amikain (30 ug) 5 3 13 1 3 18 (58) 1( 3) 6 (19)
Tobramycin (10 ug) 6 2 2 11 4 3 17 (55) 6(19) 5(16)

S @ Sensitive, | : Intermediate, R : Resistant
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Table 8. Antibiotic Sensitivity of Eight

Strains of S.

qureus

o Susceptibility pattern (%)

Antiblotics -
S | R

Ampicillin (10mg) 8 (100)
Cephalothin (30ug) 8 (100)
Chloramphenicol (30ug) 5. 63) 1(13) 2 25)
Clindamycin ( 2ug) 7 ( 88) 1(13)
Erythromycin (15ug) 4 ( 50) 1(13) 3( 38)
Gentamicin (10ug) 3 ( 38) 3( 38)
Kanamycin (30ug) 4 ( 50) 1(13) 3( 38)
Penicillin (10ug) 7( 88)
Tetracycline (30ug) 1( 13) 1(13) 6( 75)
Carbenicilline (100ug) 1(13) 1( 13)
Colymycin (20ug) 2 ( 25)
Rifamycin (20ug)
Amikacin (30ug) S5 63) 2(25) 1( 13)
Tobramycin (10ug) 1( 13)

Table 9. Antibiotic Sensitivity of Eighteen Strains of
Gram Negative bnteric Bacteria

Susceptibility pattern (%)

Antibiotics —
S I R

Ampicillin (1omg) 5 (28) 2(11)  9(50)
Cephalothin (30ug) 5 (28) 1( 6) 10(56)
Chloramphenicol (30ug) 7 (39) 9 (50)
Clindamycin ( 2ug) 1({ 6) 6 (33)
Erythromycin (15ug) 1 ( 6) 1(6) 4(22)
Gentamicin (10ug) 10 (56) 8 (44)
Kanamycin (30ug) 7 (39) 2(11)  9(50)
Penicillin (10ug) 1 ( 6) 1(6) 13(72)
Tetracycline (30ug) 4 (22) 1(6) 11(61)
Carbenicilline (100ug) 1 ( 6) 5(28) 8 (44)
Colymycin (20ug) 5 (28) 6(33) 6(33)
Rifamycin (20ug)

Amikacin (30ug) 11(61) 3(17) 4(22)
Tobramycin (10ug) 5 (28) 1(6) 9(50)
Agt7el A goll vk AAe] 97l s, obHE 2%
oqF FHFo L AR Aol £& Avlel s, a2
et ael e Aok} xlFol EE 2

4ol galelshrel ebel

1 2}£-0] 71 9-0)l 4} = E. coli, Enterobac-
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Table 10. Antibiotic Sensitivity of Six Strains of P.
cepacia

Susceptibility pattern (9%
Antibiotics - \%)

S | R

Ampicillin (10mg) 5 (83)
Cephalothin (30ug) 1 (17) 4 (67)
Chloramphenicol (30ug) 5 (83) 1(17)
Clindamycin ( 2ug)

Erythromycin (15ug)

Gentamicin (10ug) 1 (17) (67)
Kanamycin (30ug) 1 (17) (67)
Penicillin (Toug) 1 (17) 5 (83)
Tetracycline (30ug) 1 (17) (83)
Carbenicilline (100ug) 2 (33) (67)
Colymycin (20ug) 2 (33) 4 (67)
Rifamycin (20pg) 1 (17)
Amikacin (30ug) 1 (17) 5(83)
Tobramycin (1oug) 1(17) S (83)
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