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Infections in Patients with Acute Leukemia (1986~1992)

Kyong-Ran Peck, M.D., Seong-Min Kim, M.D,, Yang-Soo Kim, M.D., Myoung-Don Oh. L.D.
Seon-Yang Park, M.D., Byung-Kook Kim, M.D., and Kang-Won Choe, M.D.

Department of Internal Medicine, Seowl National University College of Medicine, Seoul, Korea

Infection is a major complication and potentially life-threatening in patients with acute leukemia.
The patients require prompt broad-spectrum antibiotics therapy when fever develops. One of the keys
to successful patient management is the recognition of institutional trends of the spectrum of
infections and infecting microorganisms. So we evaluated 138 patients with acute leukemia and
blastic crisis of chronic myelogenous leukemia admitted to Seoul National University Hospital from
July 1986 to June 1992.

The results are following:

1) Total number of febrile episodes was 224 and 60% of them occurred after chemotherapy.

2) Microbiologically-defined infection, clinically-defined infection, and unexplained fever accounted
for 28%. 45%, 27% of the febrile episodes respectively.

3) Fifty-eight percent of microbiologically-defined infections were caused by gram-negative bacte-
ria, and 36% were gram-positive bacteria. There was a tendency to a greater proportion of gram (+)
organisms than that of the last study (p>0.1). Escherichia coli was the most common organism, and
coagulase-negative staphylococci, Pseudomonas aeruginosa, Klebsiella prnewmoniae were common in
decreasing order.

4) Pneumonia was the most common type of infection, followed by skin and soft tissue infection,
perianal infection, gingivitis and primary septicemia.

5) Seventy-two percent of total infections improved with therapy and this success rate was higher
than that of the last study (p<0.001).
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Table 1, Classification of Infection

Number (%)

Microbiologically defined infection 63 ( 28)
Clinically defined infection 100 ( 45)
Unexplained fever 1( 27)
Total 224 (100)

Table 2, Types of Infection by Infection Focus

Type of Infection Number %

Primary septicemia 12 7.4
Pneumonia 46 28.2
Pharyngotonsillitis 33 20.2
Skin & soft tissue infection 17 10.4
Perianal lesion 16 9.8
Gingivostomatitis 15 9.2
Urinary tract infection 7 4.3
Hickman site infection 4 25
PNS* 4 2.5
Pulmonary tuberculosis 2 1.2
Others 7 43
Total 163 100

* PNS : Paranasal sinus.



Table 3. Etiologic Organisms of Microbiologically De-

fined Infection

Organism Number (%)

Gram-negative Organism 39 (58.2)
E. coli 1
P, aeruginosa
K. pneumoniae
X. maltophilia
E. cloacae
Serratia spp.
C. freundii
C. fetus
S. typhi
Gram-positive Organism
CNS* 1
S. aureus
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(35.8)

S. viridans
Enterococcus
S. pneumoniae
GABHS*
Bacillus spp.
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Total (100)

* Coagulase-negative staphylococci.
* Group A g-hemolytic streptococci.
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Table 4. Antibiogram of Gram— Negatwe Organisms Isolated from Patients with Acute Leukemia

Antibiotics CM Amp Cep Pip GM Cix Sxt Amk Tob Clp Ctz Azt Imp
E. coli S 4 5 5 3 10 6 5 8 10 3 1 3
R 3 7 3 5 1 0 3 1 1 0
N 7 12 8 8 1M 6 8 11 4 1 3
P, aeruginosa S 0 0 0 8 7 6 2 10 2 3 2 1
1 0 0 0 1 1 0 0 2 0 1 0 0 0
R 6 7 6 0 1 1 5 0 0 0 1 1 1
N 6 7 6 9 9 7 7 10 10 3 4 3 2
K. pneumoniac S 5 2 3 3 6 3 3 6 6 1
R 1 3 3 1 0 1 0 0
N 6 4 6 4 6 6 1
X. maltophila S 0 1 1 1 1 0 1 1 0
R 1 1 1 1 1 1 0 1 1
N 1 2 2 2 2 1 1 2 1
E, cloacae S 1 0 2 2 1 0 2 2
R 1 2 2 0 0 1
N 2 2 2 2 1 1 2
Overall G (—) S 10 8 8 17 26  f 10 25 29 5 5 2 4
| 0 0 0 1 1 0 0 2 1 0 0 0
R 12 20 16 7 3 2 11 0 2 2 1 1 1
N 22 28 24 25 30 19 21 27 31 8 6 3 5
% 45 28 33 68 86 89 45 92 93 62 83 66 80
CM Amp Cep Pip GM Ctx Sxt Amk Tob Cip Ctz Azt Imp
CM : chloramphenicol, Amp : ampicillin, Cep : cefazoline, Pip: piperacillin, GM : gentamicin, Ctz:
cefotaxime, Sxt: bactrim, Amk : amikacin, Tob : tobramycin, Cip : ciprofloxacin, ~Ctz: ceftazidime,
Azt : aztreonam, Imp :imipenem,

S : number of organisms, sensitive to the corresponding antibiotics,
I : number of organisms, intermediately resistant to the corresponding antibiotics,
R : number of organisms, resistant to the corresponding antibiotics,

N : total number of tested samples,
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Table 5. Antibiogram of Gram—Positive Organisms Isolated from Patients with Acute Leukemia

Antibiotics Pe Me Cli CM Amp Cep GM Cix EM VA Cip Tei
CNS* S 0 3 4 3 0 6 2 4 3 2 1
| 0 0 0 0 0 0 0 0 1 1 0
R 8 5 4 3 9 3 4 0 3 0 1
N 8 8 8 6 9 9 6 4 7 3 2
S. aureus S 0 1 0 1 1 1 2 1
R 4 2 2 4 2 2 3 0 0
N 4 3 4 4 3 4 2 1
Streptococcus S 3 4 6 6 5 3
2 3 1 0 2
N 6 5 6 6 5 5
Enterococcus S 2 1 1
R 1 0 0
N 3 1 1
Bacillus S 1 1 2 1 1 2
R 1 1 1 1 0
N 2 2 2 2 2 2 2 2
Overall G () S 5 11 11 14 5 15 8 10 9 5 1 2
I 0 0 0 0 0 0 0 0 1 0
R 15 12 7 4 16 6 10 2 0 1 0
N 20 23 18 18 21 21 18 12 18 6 2 2
% 25 47 61 77 23 71 44 83 50 83 50 100
Pe Me Cli CM Amp Cep GM Cix EM VA Cip Tei

* coagulase-negative staphylococci.
Pe : penicillin, Me : methicillin, Cli:

clindamycin, EM:

erythromycin, VA : vancomycin, Tei: teicoplanin.

S : number of organisms, sensitive to the corresponding antibiotics,
| : number of organisms, intermediately resistant to the corresponding antibiotics,
R : number of organisms, resistant to the corresponding antibiotics,

N : total number of tested samples,

Table 6, Outcome of Infection

Number (%)

Controlled 162 (72.3)
Death d/t infection 16( 7.1)°
Death d/t other causes 6( 2.7)
Discharge with fever 40(17.9)
Total 224 ( 100)
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Table 7. Outcome of Infection According to the Re-
covery from Neutropenia

Recovery Recovery
(+) (=)
Infection, controlled 145 (82.4) 7 (35.4)
Infection, not
conirolled 31 (17.6) 31 (64.6)
Total 176 ( 100) 48 ( 100)
(p < 0.001)

Table 8, Comparison of Etiologic Organisms with Pre-
vious Study at Seoul National University Hos-
pital {(Number, %)

1981—84" 1986—92
G(-) 20 (71.4) 39 (58.2)
G(+) 7(25.0) 24 (35.8)*
Others 1( 3.6) 4{ 6.0)
Total 28 { 100) 68 (100)
(* p>0.1)

upo] e At thAE Al el ] sof o4 o
acyclovir® g% 715 33 g,

A ghed ghab 3 72.3%7)F 2edel A 3l A
Ane] 51%¢f uisl o] Al 57 THH Aoz (p<
0.001), Bodey'®2} Rubin'”¢] <lgtoll4 65~75% 2]
FTHES Bl HAare} fAslc, o ¥, 2 a
Bodey'®¢| o7 2 ne} 7o), F4= 7]52] B4 o] H7]

ofl o) o4 3kS Bl 4 7 S LAk,

Wo| has|n]

8] 3lx}e] x| goll4] &3] ksl 7hede] o

o]
Abal ml gle] 5 B3] ot 2tg 5 ol vzl 19864
1
1

79 FE 19924 6% A AH-gelsta sl el qlsl
g FAw o a4 WEy e ol AT wat
1384 S tatez A5 Algsle] ohga} 3 AoE
adel et

1) & 2bed sl 2243] 9 on, abel e, A
= i axf} deis]of dhad Ao Wl g 4y
42%, 14%, 3.6%SiL, el 40%= o shean

3} 2Agle] W ehsieh,

20 A qkede] 72.3% Ao wSE 3aEe
o}, 7.1%% 7l 2 Alsbalelar, 2.7%+= 7kiol 2l
9% AaE BAF + ¢ldd

[ 195 82.4%0l 4] 7tede] 3] %
U, 81857 e 7$olE 35.4%el 4 1ol 3l
dof F4 7152 8l %o] el % §-9l SAE Yo R

1

il ] =

ol gk @A 7F el p<0.001),
A

3) AHA AT elASEH e g el zhoie] 3
(28%), o *&*fiif'n E.LUJBJ %}0301 100 (45%), $al

o] g %ﬂ ‘\P“&mr'ﬂi o] g ZFO + Bl%iTh

4) zhad HojH 2 wedo] 4600 (28%), ol Hwgel

2 7, AL, DL AQF o8 vk,

| 4ol 39%
245(35.8%), At (Fhefch)
E] 198413 ] ol ol w]al] g}

o] 4F5dax, 1981L1
]

+ E. coli (155)
phylococcus(105), P. acruginosa (95, K. pnewmo-

)7b pgel ] s gl

, Coagulase-negative sta-

niae (65=), S. aureus (45)

REFERENCES

1) Hughes WT, Armstrong D, Bodey GP, Feld R,
Mandell GL, Meyers JD, et al: Guidelines for the use
of antimicrobial agents in neutropenic patients with
unexplained fever. | Infect Dis 161:381- 396, 1990
de Pauw BE: Treatmen! of infection in neutropenia.
Curvent Opinion Infect Dis 4:364-369, 1991

3) ol Al o] 4, afAlt,
4 wledulo] el zhedef wfgh o,
72| 29:477-483, 1985

Pizzo PA. Robichaud K], Gill FA, Witebsky FG:

Empiric antibiotics and anltigungal therapy for can-

N.

EXES 4 A

ol gk o}t 3]

4

cer patients with  prolonged  fever and granu-
locvtopenia. Am J Med 72:101, 1992

Immunocompromised host society: The design,

(53]

analysis and reporting of clinical (rials on the
empivical antibiotic management of neulropenic
patients, | Infect Dis 161:397-401, 1990
Wyngaarden JB, Smith LH Jr, Bennett JC: Textbook
of medicine. 19th ed. ppl573-1584, Philadelphia,
W.B. Saunders Company, 1992

6

— 208 —



7) Bodey GP, Buckley M, Sathe YS, Freireich EJ:

8) Schimpff SC. Empiric

9)

10)

11)

12

)

Quantitative relationships between circulating lewko-

ovtes and infections in patients with acute leukemia.
Ann Intern Med 64:328-340, 1966
antibiotic  therapy for
granulocvlopenic cancer patients. Am J Med 80

(Supp! 5c):13-20, 1986

’l%L Alghal, glefe], ZE4], 994, 4EY 5
taf wl el u] ghalbel A 9] 7be] okAb- JO8IW e 1984

Lq 4. 198712 19913 2] v, A 44 =) of g 3}

3 EA st 22y L 181, 1992

g, s, s, FFE, Fos, e, o
G7) culedd R 242 dlatel A Aztreonam,
Vancomycin® ¥ & x| gell &k 3, cfdhatat ey
3] 2| 9:40-44, 1991

FAE, A, A, 2gd, Add, ol td
S aEla- g4 skabel ko] Al Impienem / cilastatin
chEgwlel %8 &3} Piperacillin, amikacin ¥ 32
Hoopel Lzhe) wla o) gbsbele 9 EhE| 2] 9:116-122,
1991

Karp JE. Dick JD, Angelopulos C, Charache P,
Green L, Burke PJ, Saral R: Empiric usc of van-

comycin  during prolonged treatwmenl!-induced

13

14

16

17

—

-

— 209 —

granulocvtopenia-randomized, double-blind, placebo-
controlled clinical trial in patients with acute leuke-
mia. Am | Med 81:237-242, 1986

Rubin M, Hathorn JW, Marshall D, Gress ], Stein-
berg SM, Pizzo PA: Gram-positive infections and the
use of vancomycin in 550 episodes of fever and
neutropenia. Ann Intern Med 108:30-35, 1988
Martino P, Micozzi A, Gentile G, Raccah R, Gir-
menia C, Mandelli F: Piperacillin plus amikacin vs.
piperacillin plus amikacin plus teicoplanin for empir-
ical treatment of febrile episodes in neutropenic
patients receiving quinolone prophylaxis. Clinical
Infeci Dis 15:290-294, 1992

Baglin TP, Gray ]J, Marcus RE, Wreghitt TG:
Anlibiotic resistant fever associated with herpes sim-
plex virus infection in neutropenic palients with
hematological malignancy. J Clin Pathol 42:1255
-1258, 1989

Bodey GP: Infection in cancer patients. Am | Med
81 (Suppl 1A):11-26, 1986

Rubin RH: Empiric
granulocytopenia induced by
Ann Intern Med 108:134-136,

antimicrobial  therapy in
cancer

1988

chemotherapy.





