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Purpose: This study aimed to identify the incidence of chemotherapy-induced neutropenia (CIN) and its associated
factors in patients with lung cancer. Methods: Data from the electronic medical records of 181 patients with lung cancer
who received their first cycle of chemotherapy at P University Hospital, City B, between January 1 and December
31, 2019, were analyzed. The collected data included general and clinical characteristics, treatment-related factors,
hematologic parameters, and CIN-related variables. Statistical analysis was performed using SPSS software version
23.0, employing descriptive statistics, the x2 test, Fisher’s exact test, and logistic regression. Results: CIN occurred
in 22.7% of the participants, of whom 7.3% developed febrile neutropenia (FN). The risk of CIN was 3.13 times higher
in patients with mildly decreased glomerular filtration rate (GFR, 60-89 mL/min) than in those with normal GFR (>90
mL/min, p=.007), and 2.69 times higher in patients treated with an etoposide and platinum regimen than in those who
received other regimens (p=.019). The logistic regression model indicated a good fit (x?=2.53, p=.772), explaining
14.1% of the variance (Nagelkerke R?=.14). Conclusion: The risk of CIN was elevated among patients with mildly
decreased GFR and those receiving etoposide along with platinum chemotherapy. Therefore, infection prevention
education and close monitoring for signs of infection are essential for high-risk patients with impaired renal function
to enable early detection and effective management of FN during the CIN period.
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Table 1. Comparison of General and Clinical Characteristics between CIN and Non-CIN Groups (N=181)
Total CIN Non-CIN
Characteristics Categories (n=181) (n=41) (n=140) X P
n (%) n (%) n (%)
Sex Male 127 (70.2) 28 (68.3) 99 (70.7) 0.09 766
Female 54 (29.8) 13 (31.7) 41 (29.3)
Age (year) <70 105 (58.0) 22 (53.7) 83 (59.3) 0.41 521
>70 76 (42.0) 19 (46.3) 57 (40.7)
BMI (kg/m?) <18.5 4(2.2) 1(24) 3(21) .620*
18.5~24.9 112 (61.9) 23 (56.1) 89 (63.6)
>25 65 (35.9) 17 (41.5) 48 (34.3)
ECOG performance status 0 67 (37.0) 11 (26.8) 56 (40.0) 4.84 .089
1 102 (56.4) 29 (70.7) 73 (52.1)
2 12 (6.6) 1(2.4) 11 (7.9)
Number of comorbidities 0 52 (28.7) 8 (19.5) 44 (31.4) 2.20 333
1 78 (43.1) 20 (48.8) 8 (41.4)
>2 51 (28.2) 13 (31.7) 8 (27.2)
Type of Cardiovascular Yes 90 (49.7) 26 (63.4) 64 (45.7) 3.97 .046
comorbidity disease No 91 (50.2) 15 (36.6) 6 (54.3)
Diabetes mellitus Yes 48 (26.5) 12 (29.3) 36 (25.7) 0.21 .650
No 133 (73.5) 29 (70.7) 104 (74.3)
COPD Yes 29 (16.0) 7 (17.1) 22 (15.7) 0.04 .835
No 152 (84.0) 34 (82.9) 118 (84.3)
Liver disease Yes 18 (9.9) 2 (4.9) 16 (11.4) 372%
No 163 (90.1) 39 (95.1) 124 (88.6)
Renal disease Yes 9 (5.0 3(7.3) 6 (4.3) 426*
No 172 (95.0) 38 (92.7) 134 (95.7)
Lung cancer type Small-cell 43 (23.8) 14 (34.1) 29 (20.7) 3.16 076
Non-small-cell 138 (76.2) 27 (65.9) 111 (79.3)
Cancer stage 1 19 (1.5) 5(12.2) 14 (10.0) 0.93 818
2 34 (18.8) 8 (19.5) 6 (18.6)
3 46 (25.4) 12 (29.3) 34 (24.3)
4 82 (45.3) 16 (39.0) 6 (47.1)
Site of Bone Yes 28 (15.5) 49.8) 24 (17.1) 1.32 250
metastasis No 153 (84.5) 37 (90.2) 116 (82.9)
Extra-bone Yes 74 (40.9) 16 (39.0) 58 (41.4) 0.08 783
No 107 (59.1) 25 (61.0) 82 (58.6)

*Fisher's exact test; BMI=Body mass index; CIN=Chemotherapy-induced neutropenia; COPD=Chronic obstructive pulmonary disease;

ECOG=Eastern cooperative oncology group.

Etoposide + Platinum2 Fo{rh2 tjAIR = Eojdkz] ok

didAte] vl CIN 248 13 o] 2.694 ©f &3kth(95% Cl=
1.17~6.18, p=.019). & A2 S| AEF 2 A Ao =2 &4l

%92 #(Hosmer-Lemeshow A7, xX*=2.53, p=.772), A&

130 482 Nagelkerke R*=.142 UE}THTable 4).
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Table 2. Comparison of Treatment-Related and Hematologic Characteristics between CIN and Non-CIN Groups (N=181)
Total CIN Non-CIN
Characteristics Categories (n=181) (n=41) (0=140) 2 ()
n%) () n%)
Chemotherapy Irinotecan Yes 6(3.3) 0 (0.0) 6@43) (3397
regimen No 175 (96.7) 41 (100.0) 134 (95.7)
Etoposide+Platinum Yes 41 (22.7) 14 (341) 27 (18.6)  4.00
No 140 (77.3) 27 (65.9) 113 (81.4) (.046)
Taxane+Platinum* Yes 42 (23.2) 11(26.8) 31(221) 0.39
No 139 (76.8) 30(73.2) 109 (77.9) (.532)
Vinorelbine+Platinum  Yes 37 (20.4) 9 (22.0) 28 (20.0)  0.07
No 144 (79.6) 32(78.0) 112(80.0) (.785)
Gemcitabine+Platinum* Yes 23(12.7)  4(9.8) 19(14.3) 042
No 157 (87.3) 37(90.2) 120(85.7) (.519)
Relative dose intensity (%) 100 41 (22.7) 10(244) 31(221) 2.66
80 63 (34.8) 10(244) 53(37.9) (.264)
70 77 (425) 21(51.2) 56 (40.0)
Prophylactic antibiotic use Yes 89(49.2) 21(51.2) 68(48.6) 0.09
No 92(50.8) 20(48.8) 72(51.4) (.765)
History of prior radiotherapy Yes 11 (6.1) 2 (4.9 9(6.4) (1.000)"
No 170 (93.9) 39 (95.1) 131 (93.6)
WBC (count/uL) Low (< 3,800) 2(1.1) 1(24) 1(0.7) (:330)7
Normal (3,800~11,000) 166 (91.7) 36(87.8) 130 (92.9)
High (>11,000) 13 (7.2) 4(9.8) 9(6.4)
Lymphocyte (count/uL) Low (<1,000) 12 (6.6) 0 (0.0) 1286) (087)7
Normal (1,000~4,800) 168 (92.8) 41 (100.0) 127 (90.7)
High (>4,800) 1(0.6) 0 (0.0 1(0.7)
Neutrophil (count/uL) Low (<1,500) 1(0.6) 1(24) 0(0.0) (2887
Normal (1,500~7,000) 161 (89.0) 36(87.8) 125(89.3)
High (>7,000) 19 (105) 4(9.8) 15 (10.7)
Hemoglobin (g/dL) Low (Male <11.8, Female <11.2) 35(19.3) 10 (24.4) 25(179) 0.87
Normal (Male >11.8, Female >11.2) 146 (80.7) 31 (75.6) 115(82.1) (.352)
AST (IU/L) Normal (<40) 169 (93.4) 40(97.6) 129(92.1) (.303)"
High (>40) 12 (6.6) 1(24) 11 (7.9)
ALT (IU/L) Normal (<40) 171 (945) 39(95.1) 132 (94.3) (1.000)"
High (>40) 10 (5.5) 2 (4.9) 8(5.7)
ALP (IU/L) Low (<40) 7 (3.9) 2(4.9) 536) (760)7
Normal (40~129) 159 (87.8) 35(85.4) 124 (88.6)
High (>129) 15 (8.3) 4 (9.8) 11 (7.9)
Total bilirubin (mg/dL) Normal (<1.2) 175 (96.7) 41 (100.0) 134 (95.7) (:339)"
High (>1.2) 6 (3.3) 0 (0.0 6(4.3)
Albumin (g/dL) Low (<3.3) 12 (6.6) 4(9.8) 8(.7) (.686)
Normal (3.3~5.2) 167 (92.3)  37(90.2) 130 (92.9)
High (>5.2) 2(1.1) 0 (0.0 2(14)
Creatinine (mg/dL) Normal (<1.2) 169 (93.4) 37(902) 132(943) (473"
High (>1.2) 12 (6.6) 4 (9.8) 8(5.7)
GFR (mL/min) Normal (>90) 89(49.2) 11(268) 78(55.7) 10.62
Mildly decreased (60~89) 79 (43.6) 26(634) 53(37.9) (.005)
Moderately to severely decreased (<60) 13 (7.2) 4(9.8) 9(6.4)

*Monotherapy included; T Fisher's exact test; ALP=Alkaline phosphatase; ALT=Alanine transaminase; AST=Aspartate transaminase;

CIN=Chemotherapy-induced neutropenia; GFR=Glomerular filtration rate; WBC=White blood cell.
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Table 3. CIN-Related Characteristics of Participants (N=181)
Characteristics Categories n (%) M=SD Min~Max
CIN occurrence Yes 41(22.7)

CIN grade Moderate (grade 3) 20 (48.8)
Severe (grade 4) 21 (51.2)
FN occurrence Yes 3(7.3)
Day of CIN onset (days) 11.40+4.46 6~21
Consequences of CIN* Dose reduction 19 (46.3)
Chemotherapy delay 17 (41.5)
Chemotherapy discontinuation 2(4.9)
Death 1(2.4)
Hospitalization 12 (29.3)
Length of stay (days) 6.50£2.10 4~10

*Duplicate response; CIN=Chemotherapy-induced neutropenia; FN=Febrile neutropenia; M=Mean; SD=Standard deviation.

Table 4. Factors Associated with the Occurrence of CIN (N=181)
Variables Categories B SE OR 95% CI p
(Constant) -2.46 0.41 0.85 <.001
GFR Mildly decreased 1.14 0.42 3.13 1.38~7.12 .007

Normal (ref.)
Etoposide + Platinum Yes 0.99 0.42 2.69 1.17~6.18 019
No (ref.)

x*=2.53, p=.772, Nagelkerke R?=.14

CI=Confidence interval; CIN=Chemotherapy-induced neutropenia; GFR=Glomerular filtration rate; OR=Odds ratio; SE=Standard error.
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