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== Abstract —

A Study on Infection in Childhood Acute Leukemia

Sang Lak Lee, M.D., Joon Sik Kim, M.D., Heung Sik Kim, M.D. and Jin Moo Kang, M.D.

Department of Pediatrics, Keimywig University School of Medicine, Taegu, Korea

Acute leukemia is the most common malignant disease in childhood, and the loss of normal
hematopoiesis by proliferation of leukemic cells along with the antileukemic chemotherapy resuited
in granulocyvtopenia and immunosuppression.

The major causes of death in acute leukemia were the infection. hemorrhage and the progression
of the malignant process. The infection is now the major complication of acute leukemia and the most
frequent cause of death since the platelet transfusion for thrombocytopenic patient developed recent-
Iy.

Inability to accurately diagnose infection in granulocytopenic patients is a major cause for
morbidity and mortality. The prevention, early diagnosis and treatment of the infection in patients
with acute leukemia are the most important factors to increase the survival rate of lekemia. The
purpose of the present study was to evaluate the occurrence of different kinds ¢f infection during the
course of childhood acute leukemia and to study the general characteristics, organisms, consequence
and prognostic factors of infections in acute leukemia. The analysis was performed on 85 acute
leukemic children who had experienced infection one or rmcre times during hoispitalization at the
department of Pediatrics, Dong San Hospital, Keimyung Unniversity between January 1984 and
December 1988.

The following results were obtained.

The age of the patients ranged from 3 months to 14 years 2 months.

Tuotal number of infection was 128. 40.6% of the infectious episodes occurred during induction, 28.
0% on diagnosis, 22.7% in remission state, and 8.6% on relapse. '

The most frequent types of infection was pnumonia (27.3%) and urinary tract infection was the next
most frequent (14.1%) followed by tonsillitis (9.4%), cellulitis (7.8%), Gl infection (7.0%). abscess (7.
0%), and septicemia (6.3%), in order. Viral infection included Hepatitis (4.7%), Varicella-Zoster
infection (3.9%) and measles (2.3%).

The etiologic pathogens were identified in 33 cases (25.8%). 69.7% of the pathogens were Gram
negative such as E. coli (45.5%), Enterobacter (9.1%), Pseudomonas aeruginosa (24.2%), and 27.3%
were Gram bositive in which Staphylococcus aureus was predominent. E. coli and Staphylococcus
aureus were the organisms most frequently isolated.

28.1% of the infectious episodes occurred when the absolute granulocyte count was 500 mm?® or less,

16 cases expired and were principally caused by pneumonia and septicemia. The mortality was



greater in patients whose granulocyte count less than 500 mm?®.

From the above results, the author considered that the use of adequate antibiutics, isolation of the
patients for aseptic environment and the development of granulocyte transfusion technique contribute
to prevent the infection in childhood acute leukemia.

N B

FAuWHEL solr|e] obd bR spA vl w s} =8
d&i”h%ﬂﬂﬂTmeqﬂ411gﬂwmﬁﬁ
£ F8a v]go] WHye] T3 T
gaje] 4 Apapd]le] o Qlept),

H gokoy o diFage wekr tolr] FAwd
wWo o of|F} AA 5L o} ool Wt Alg) i

b —— Lo
F 715 ool 1% gL dalsl a7t £l
}

oz Wy

=
07

o
2
™~
N
A=
al
of¥
2
-
o
il
,E
by
o
L
Pial
B
o wd
A
Fu
rle

2.0 21314 ool of
Froll 4= ool ﬂH?’J
ol £ L&tk
of oAt WHy Hoo] AkZ Folr] H{ AE 9
dzto g ol gloj4] el kA kg ¥4

o024 AFol T3S Fua ALt
ME 9wy

Ahe 19841 19 He] 1988 12U 7bA] Auieh
FAt S Lotrtell 94l FAWM Y JobF 19]
SHkSlH A 854 & dAter st

Ao} AL ol o] dEeA Zala

= 2sl s, 49, AT, B0

o
o2

L
lo
AN
N
o
oLl
nlo

=
o
&
U
W‘
=
.\;i
i
T
N
e,
o
ot
i\‘u,
of
fujo
oY
.?;

He ko fX
ol X oE oo ax o RBOomx
o
T
3
v
o]

ol
-

jn]
ok
Mo g
g
A
|o
fu
do
d
o

1": | 9319

o2
s
I}
c
N
ol
ol
2
n
_{_, o

S

. 4

AL 6

o) s

1) 3o} 85qi (o} 454, of o} 404]) 2
3 7 (3Y ~ 143 2A09) eliw
TA g el 620, FAIvllaba] W 2300 of
2 v} (Table 1),
ql wl wlalelo] X § A 7]of] wtE ul
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Hhalofl 11041 (8.6%) 7F 7tz whAldl Zle 2 Jebylc)
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3) Aadel §3-2 saje] 3540 (27.3%) & HAF ok

2) 7] WAl

Table 1. Clinical Features of the Patients (N=85)

Feature Value
Age (yrs) : mean + SD 6.7 +31
- range 3/12 —14 212
Sex : male 45 (52.9%)
female 40 (47.1%)
M/F 1.1:1
Diagnosis : ALL 62 (72.9%)
ANLL 23 (27.1%)

Tahle 2, Frequency of Infection According to Different
Phase of Therapy

Phase No. of cases %
Diagnosis 36 28.0
Induction 52 40.6
Remission 29 22.7
Relapse 11 8.6
Episode of infection 1.5
/ patient
ALL 1.3
ANLL 2.0




Table 3. Types of Infection in Acute Childhood Leuke-

mia

Infection No., of cases (%)-
ALL ANLL Total

Pneumonia 27(32.7) 8(17.8) 35(27.3)
UTI 12 (14.5) 6 (13.3) 18 (14.1)
Tonsillitis 6(7.2) 6(13.3) 12( 9.4)
Cellulitis 6(72) 4(89) 10(7.8)
G—linfection  4( 4.8) 5(11.1)  9( 7.0
Abscess 5(6.0) 4(8.9) 9( 7.0)
Sepsis 5(6.0) 3(6.7) 8(6.3)
Hepatitis 6( 7.2) 6( 4.7)
Otitls media 3(36) 3(67) 6(4.7)
V—Z* infection 3(3.6) 2{ 4.4) 5( 3.9)
Meningltis 3( 3.6) 3( 2.3)
Measles 1(1.2) 2(44) 3(23)
Others 2( 24) 2(44) 4(3.1)
Total 83 45 128
* V—Z : Varicella Zoster.

Table 4. Major Types of Infection According to Differ-
ent Phase of Therapy

No. of cases
Diagnosis Induction Remission Relapse

Pneumonia 13 11
umi _ 6 8 2 2
Tonsiflitls 2 8
Abscess & 5 10 3

Cellulitis
Sepsis 2 5 1
G. l infection 2 6 1
Hepatitis 6
V-Z¥ 5

infection

2 227 1841 (14.1%), HEAY 1241 (9.4%), &
242 1004 (7.8%), B2t 9441 (7.0%), EF 9
(7.0%), "5 8l (6.3%), Fold 6l (4.7%), ==t
G 30(2.3%) 8] Toller virus ZHdF 7] 6ol
(4.7%), 7 N4EA 541(3.9%) F L4 34
(2.3%) 22 vielytct, odel 3L dutid szt vigl
dt4d e Zkell & xlol gigich(Table 3),

Table 5. Frequency of Major Infection by Age

Infection No. of cases

<3yr 3—6yr 7-—10yr >10yr
Pneumonia 4 15 14 2
UTt 13 2 3
Abscess & Cellulitis 2 7 5 3
Tonsillitis 1 3 6 2
Sepsis 4 3 1
G-l infection 5 1 3

Table 6. Fever in Major Infection
No. of cases

Infection

<37.5°C 37,5°-39°C >39°C
Pneumonia 1 25 9
UTI 6 12
Abscess & Ceilulitis 3 4 12
Tonsillitis 5 7
Sepsis 1 7

No. of infectious episode : 128
No. of febrile episode : 117
Febrile episode [ Infectious episode : 0.91,

Table 7. Etiologic Pathogens of Infection in Acute Leuk-

emia
Pathogen No, of cases Percent
Gram pasitlve 9 273
Staphylococcus aureus 8 24.2
Staphylococcus epldermidis 1 3.0
Gram negative 23 69.7
Escherichia coli 15 45.5
Enterobacter 3 843
Pseudomonas aeruginosa 2 6.1
Shigelia 1 3.0
Salmoneila 1 3.0
Proteus vulgarls 1 3.0
Fungus 1 30
Candida albicans 1 3.0
Total 33 100.0
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Table 8. Site and Organism Causing Infection

5. A, S. E. E.C. ENT, Ps. A, SAL. SH. Pr. V. C.A.
UTl 13 3 1 1
Sepsis 4 1 1
Abscess 4
G—I infection 1 1 1
S. A. : Staphylococcus aureus S. E, : Staphylococcus epidermidis
E.C. : E, coli ENT, : Enterobacter

Ps. A. : Pseudomonas aeruginosa
SH. : Shigella
C. A. : Candida albicans

Table 9. Infectious Episodes and Absolute Granulocyte
Count
AGC* (fmm?) Na. of Infection Percent
< 500 36 28.1
501 -- 1,000 15 11.7
1,001 — 1,500 15 1.7
1,501 -~ 2,000 18 14,1
2,001 — 2,500 20 15.6
2,501 -- 3,000 12 9.3
> 3,000 12 9.3
AGC* : Absolute Granulocyte Count

Walwd o] FA7lel, 71 a 455 virus TS L 38l
2 ¥A4s]9ich(Table 4).

2] og_ﬂoi _‘nok

AsAd, Fu7dFL 3~104 Abelol gotn A S

Bl (Table

6) T ZdT wedokde 12890F 11740 (91

4% )94 o] ololen] s2le rled~ 385 o utg)
of Wk 227, ¥oF HEAREE3I9Co|AY =
dg vebd 9ol of goton] HPF L 8l F 7ol 7}
24¢ YR eict (Table 6).

7) RAFFE 330 (25.8%) A A& ZHeoz e}
web, fAddEEz e AF 3249 AF 1ol ow] 4
TFole Gramg-4i o] 234 (69.7%), Gram k4
o] 9o (27.3%) 12k, Gram AT E. coli 154
(45.5%), Enterobacter 34 (9.1%), Pseudomonas

aeruginosa 24 (6.1%), Shigella 1<) (3.0%), Sal-

SAL, : Salmonelia
Pr. V. : Proteus vulgaris

Table 10. Qutcome of Infection

No. of cases %
Infection controlled 71 71.1
Death due to infection 16 12.5
Unknown 21 16.4

monella 14 (3.0%), Proteus vulgaris 1 (3.0%) 5
ojoles] Gramep4d-&
(24.2%), Staphylococcus epidermidis 14l (3.0%) ©]
o]4 E.
(69.8%) A AEH Ao

8) 7‘°3-rr"é‘*]- °]i'-— LA
olZ 13«7} E. colielgl oy
Pseudomonas aeruginosa 14|, Proteus vulgaris 14

% 2% Gram&A T velutch, AE€E dale
staphylococcus aureus 4d, Staphylococcus epider-
midis 1<, E. coli 24,
olojoln zoke AHdl7} Starhylococcus aureusol] 2]
Aa7bed e Samonella, Shigella, Candida
albicans 7} 1ol & 24 5]9ic}(Table 8),
e -raek 7heizte] e 36
(28.1%) o0 4 e 4] 28] F-4-7} 5000] 3} 0]leni i
HE, HARdd, T3 EF F9 Aol e Adn
Ha 5000) Aol e A7 Tarol] whE Y Wiz
W abolzh gle ez R4 dct(Table 9).

10) 2959 dlF+ 914 (71, 1%) 7} 3 &=l
ol (12.5%) &= Atbaleden] 210 &8 & ﬁi‘f’\i
T},

Staphylococcus aureus 8o
colis} Staphylococcus aureusZ} 23¢i]
B.dclolc)} (Table 7),
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Table 11. Types of Infectlon Causing Death

No. of death /

infection No. of infection % to Infection
Pneumonia 7/35 20.0
Sepsis 6/ 8 75.0
G-Il infection 1/ 9 11.1
Meningitis 1/ 3 333
V—Z* infection 1/ 5 20.0
* V—Z : Varicella Zoster
Table 12. Prognosis and AGC* at Onset (X*=7.899 P=
0.0049)
AGC* (/mm?) No.of death Total cases % to total
< 500 11 25 44.8
> 500 5 39 12,8
AGC* : Absolute Granulocyte Count

Apupal 160l AT 7o, HPE foll ATAIe, Hat
o 45 7} 1ol Solalord s 350F 7ol 7} Alntslod
AbobE 20%0120 0, ANWHE Bl F Gel7h Abakshod
75%7}F ket o2 E4s|9ch(Table 10, 11).

11) Aehzhelfooh o Eobe) Bl ol $8 oF 4 9
AR 6dellF AHeN 247 5000] 3ol o 397} 25
ofle]olen] o] F 1190 (44.0%) 7} Abutsteict, Ao alal
T4 50001 312) 79 EAH oz oot Alupgo] &
202 $A59cHp<0.005) (Table 12),
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