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Effect of Granulocyte or Granulocyte/Macrophage Colony-Stimulating
Factors on Infection in Adult Acute Myeloid Leukemia

Seong Cheol Kim, M.D.. Yoo Hong Min, M.D.. Seok Lee, M.D.
Soh Young Chong, M.D., Nae Choon Yoo, M.D.
Jee Sook Hahn, M.D. and Yun Woong Ko, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Background : Through recemt progress in chemotherapy and bone marrow transplantation,
patients with acute myeloid leukemia(AML) have shown a long-term, disease free survival.
Myelosuppression from therapy and infections have been the major obstacles in the treatment
of acute leukemia. Recently, in order to shorten the duration of neutropenia and reduce the
rate of infection, rhG/GM-CSF(recombinant human granulocyte or granulocyte/macrophage
colony-stimulating factor) has been used in clinical trials. It has been apparemt from earlier
studies that rhG/GM-CSF accelerate the recovery of ncutrophils after chemotherapy, but there
were variable results in the rate of infection, febrile duration, and clinical responses to
treatment for infection. Thus we evaluated the effect of rhG/GM-CSF on infection in
patients with acute myeloid leukemia.

Methods : This study reviewed the 262 chemotherapy courses of 121 cases with AML
from January 1990 to June 1995 G-CSF Sug/kg and GM-CSF 250ug/m” was subcutaneously
administrated until newtrophil count > 1,000ful.  for three consecutive days. When febrile
episodes were noted, stepwise-empiric antimicrobial therapy was started with microbial culture
study. We compared recovery of neutrophils, infection rate, and clinical response 10 the
treatment of infection in study patients with the results obtained in historical controls.

Results

1y Of 262 chemotherapy courses, thG/GM-CSF was administrated in 85 chemotherapy
courses, and 177 courses were not. In the rhG/GM-CSF group, thG-CSF was administrated
in 37 chemotherapy courses, rhGM-CSF in 48 courses. And rhG/GM-CSF was administrated
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for prophylaxis of infection in 49 courses. In the remaining 36 courses, it was used for

enhancing the effect of treatment on documented infection,

2) Recovery of neutrophils over 300/uL,

1L,0OO/UL and 1,500/uL, respectively, was

significantly shorter in the rhG/GM-CSF group than in the control group{P wvalue <0.01).
3) The incidence of documented infection was significantly lower in the rhG/ GM-CSF
than in the control group(f value=0.03), and the recovery from neutropenia induced by

administration of rhG/GM-CSF is the most important predictor in rate of infection (P value

=0.03). The second important factor is the type of chemotherapy(P value=0.03).

4) The duration of febrile days and tvpe of infection were not different between the two

groups. Also, the organisms of microbiclogically documented infection were not different.
5) In 53 courses with documented infection, rhG/GM-CSF was administrated in
combination with amtimicrobials. The clinical response to treatment of documented infection

m this group was B3.6%, not significantly different from those in the control group(82.4%).

6) There was no statistical difference in the incidence of infection and clinical response

according to induction timing of hypoplasia after chemotherapy.

Conclusion : With the above results, we have concluded that rhG/GM-CSF administration
after chemotherapy in AML lowers the incidence of infection by accelerating the recovery
of neutrophil counts. There is a need to search for earlier administration of rhG/GM-CSF

o improve clinical response o treatment of documented infection.
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) Table 1. Clinical Characteristics of Patients .
Characteristics rthG/GM-CSF P value

(1) (—)
No. of patients 50 71
MNo. of chemotherapy BS 177
Agelyr)
Median 39 40 0.95
Range 16-99 15-76
Sex(M/F) 41/44 Q978 0.86
Type of chemotherapy
Remission induction(%) 40(47.1) 126(71.2) 0.03
Consolidation( %) 28(32.9) 39(22.0) 0.04
Salvage(%) 17(20.0) 12( 6.8) 0.04
WBC(/uL) at diagnosis 4 840 £ 186 4,800 £ 205 0.92
BM blast(%) at diagnosis 38190 0115 0.89

Table 2. Clinical Characterstics of Patients According to the Type of rhG/GM-CSF

Characteristics rhG-CSF rthGM-CSF Total
No. of patients 23 27 50
No. of chemotherapy 37 48 85
Type of chemotherapy
Remission induction{%) 17(45.9) 23(45.7) 40(47.1)
Consolidation{ %) 11{29.7) 17(35.4) 28(32.9)
Salvage(%) 9(24.3) B(16.7) 17(20.0)
Timing of rhG/GM-C5F
Before infection(%) 19(51.4) N62.5) 49(57.6)
After infection(%) 18{48.6) 18(37.5) 36(42.4)
Days after initiation 14.7(4 ~49) 12.3(2~19) 13.3(2 —49)
of chemotherapy
Dwration of usage(days) 16.9(3—38) 14.6(3 ~32) 15.8(3—38)
Side effect
Fever 1 2 3
Bone pain 1 1 2
Skin rash | 0 1
Increased blast 1 0 1
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Ta:!:nle 3. Use of rhG/GM-CSF According to the Type of Ghemﬂth_e_n{aw

Remission induction
Days after initiation 16.4(5—49)
of chemotherapy
Duration 13.5(3~38)

of usage(days)

Consolidation Salvage P value
10.0{6—29) 10.8(2 ~22) 0.24
18.4(7~3T) 16,99~ 31) 0.45

Table 4. Recovery of Neutrophil after Initiation of Chemotherapy

Characteristics

thG/GM-CSF Difference P value
. (+) =)
Remission induction
AGC = 500/uL 28186 200+89 1.8 0.20
AGC = 1,000/ul. 296798 3l6T90 1.9 0.20
AGC = 1,500/ul. 051103 J341+t9] 2.9 0.03
Consolidation
AGC = S500yuL 239+72 272761 i3 0.10
AGC = 1,000yuL. 25.1+7.6 29.1+75 4.1 0.04
AGC = 1,500/ul 25.7+8.0 0TE82 5.0 002
Salvage
AGC = 500/l 250=4.1 318E£35 6.8 0.001
AGC = 1,000/l 26.2+46 q5°37 8.3 0.001
AGC = 1,500/ul. 28679 365+t4.5 7.9 0.020
Total
AGC = 500/ul 26.1+7.7 203181 32 0.008
AGC = 1,000/l 27T5+L8.6 3l.1T8.5 16 0.005
AGC = 1,500jul 2B5+01 J29+R7 0,001

4.3

Values are expressed as a mean days 5D,
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Table 5. Incidence of Infection

Type of chgmﬂtm;;‘i:ry Use of rhG/GM-CSF before infection P value
(+) (—)

Remission induoctiond %) O/ 14(64.3) 91/126(72.2) 0.20

Consolidation(%) 6/25(24.0) 19/ 39(48.7) 0.04

Salvage(%) TI10(70.0) 10y 12(83.3) 0.20

Total( %) 22/49(44.9) 120/ 177(67.8) 0.03

Table 6. Summary of Logistic Regression Models for Predicting Inf;H:tiun

Variahle Parameter estimate SE P value
Intercept 0.635 0.598 0,003
rhG/GM-CSF (0982 0.352 0.03
Type of chemotherapy 0.008 0.162 0.05
Sex (0.397 0.286 0.26
Age 0.005 0.009 (.48

cf) Predicting equation : log(Z/1-Z)= - 635 + .982(rhG/GM-CSF use) + .008(type of chemotherapy) +
A97(sex) + .0.05(age). Z, estimated probability of infection

7|7HESHE T 13.5Y) rhG/GM-CSF7} Fois]gic)
(P>0.05)(Table 3).
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Table 7. Incidence of Infection in Pateints
Treated with rhG/GM-CSF

Documented

Variable . } P value
infection
Type of thG/GM-CSF 0,99
rhG-CSF 92004500
rhGM-CSF 13/29(44.8)
Duration of usage 0.45
=2 weeks T13(53.9)
=2 weeks 15/36(41.7)
ew(Ztz} p=0.20), ToayAdle FelabA Fo

2]
Tolld St P=0.04)(Table 5). #dE5 oy
F d&5% + U A2y 7k =
o|&el 2k thG/GM-CSF S-ojed e o oj(P=0.03),
2 ohgo R Fath glals Folxl ghetsltay)e]
Z 29 tHP=0.05)(Table 6). SofFel|4] rhG/GM-
CSF2] 57 1l Foi7| 7kl o2 T WrES
Zpe|+= glelcHTable 7).
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Table 8 Profile of Infection

P value

Characteristics Use of thG/GM-CSF before infection
(+) (n=49) (—) (n=177)
Documented infection 22 120 0,003
Febrile days .3 +55 79+83 0.72
Type of infection
Pneumonia 11 49 0.68
Septicemia 8 28 0.57
Oral mucositis 5 16 0.72
Gingivitis 5 16 0.72
Enterocolitis 4 043
Pharyngitis 2 0.36
Cellulitis 1 7 0.24
Others 4 13 0.65
Documented organism
Gram (+) g 32 0.47
Gram (—) 5 24 0.52
Fungus 2 3 0.36
Ta_bla_ 9. _I_nitial Flespﬂnse to Amphotericin-B
Type of chemotherapy Use of rhG)GM-CSF before infection P value
(+) (—)
Remission induction( %) Of 7 0.0) Ti35(20.0) 0.36
Consolidation(% ) 2f 6(33.3) 1f 3(33.3) 1.00
Salvage(%) 2/ Ti28.6) o 70 0. 0.20
Total{ %) 4120020.0) 8/45(17.8) 0.61
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=72 178% 2 gv|sls Aels g§l%icHTable
9).

4. ZAEE ANRUEE
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Table 10. Clinical Response to the Treatment of Infection

Type of chemotherapy thG/GM-CSF P value
(+) (=)

Remission induction{ %) (.86
Cured or improved 25/28(89.3) 47/60(78.3)
Failure 2728( T.1) T60(11.7)
Not evaluable 1/28( 3.6) 6f60¢ 10.0)

Consolidation{ %) 0.82
Cured or improved 14/16(87.5) 21/23(91.3)
Failure 2/16(12.5) 2/23( 8.7)
Not evaluable O/ 160 0.0) O23( 0.0

Salvage(%) 0.79
Cured or improved T/11{63.6) 7/B(87.5)
Failure 311i27.3) 1/8(12.5)
Not evaluable 111 9.1) 8 0.0)

Total(%) 0.83
Cured or improved 46/55(83.6) T5/91(82.4)
Failure Ti55(12.7) 1y91(11.0)
Not evaluable 2/55( 3.6) 691 6.6)

Table 11. Clinical Characteristics According to Use of rhG/GM-CSF in Patient with Hypoplasia
Induced within 1 week after Chemotherapy

Characteristics thG/GM-CSF group P value
(+) (—)
Recovery of neutropenia
AGC=> 500/uL(d) 20.0 29.7 0.72
AGC = 1,000/uL(d) 30.3 317 0.53
AGC = 1,500/uL(d) 30.4 332 0.27
Rate of infection(%) 8/17(47.0) 17/27(63.0) 0.34

Clinical response( %)

22/27(81.5)

1B/26(69.2) 0.19

5. HHIE F=AI7|00 o2 ZHES HE %
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aharsteta sy A1ZHE 155 o o]l grawlel a4
(AT S0l elshrl FEH HE, rhG)
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Table 12. Clinical Characteristics According to Use of rhG/GM-CSF in Patient with Hypoplasia

Induced !:rayund 1 week after Chemotherapy

P value

Characteristics rhG/GM-CSF group
(+) (—)
Recovery of neutropenia
AGC= S00/uL(d) 23.4 202 0.01
AGC = 1,000/pL(d) 24.7 0.9 0.01
AGC =1,500/uL(d) 25.4 32.3 0.01
Rate of infection(%) 5/16(31.2) 23/53(43.4) 0,30
Clinical response(%) 18/25(72.0) 27/53(50.9) 0.08
Table 13, Hate nf E:nrrplete__ffl_n;mlasmn B
Type of chemotherapy thG/GM- CSF P value
(+) {—)
Remission induction{ %) 19/39{48.7) S1/122(41.5) 0.52
Consolidation{ %) 25/28(89.3) 35/ 4NET.5) 0.72
Salvage(%) 7/13{53.8) E;" IE{::[IU']I 0.55
51/80(63.7) QEJI']'M{SE 5"] 0.60
CSFE Solsjo #ehzulis whge] ok’ ™™,
| &t olof] Aa} T2 FA T4 wWHHEALAM hG/
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ays Ags= 75 wlEuEbaels rhG/GM-
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g Ak
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