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Abstract: [Objective] To investigate the risk factors and construct a predictive model for severe myelosuppression
due to chemotherapy in triple negative breast cancer (TNBC).[Methods] Patients with TNBC who received anthracycline
combined with cyclophosphamide sequential paclitaxel chemotherapy regimen at the Second Affiliated Hospital of Nan-
chang University from September 2, 2016 to September 2, 2021 were selected and assigned to severe myelosuppression

group and no/mild myelosuppression group. The ¥’ test and binary logistic regression were used to analyze the risk factors
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for severe myelosuppression due to chemotherapy and to develop a prediction model. Hosmer—Lemeshow test and receiver
operating characteristic (ROC) curve were used to evaluate the predictive efficiency of the regression model. Kappa consis-
tency test was used to verify the regression model externally.[Results] A total of 207 patients who met the inclusion were
enrolled and 106 patients (51%) had severe myelosuppression. Binary logistic regression multivariate analysis showed that
age 40 to 60 years (OR = 3.463, 95% CI: 1.144 to 10.486, P = 0.028) , age >60 years (OR = 3.474, 95% CI: 1.004 to
12.020, P = 0.049), body mass index (BMI) 18.5 to 24.0 (OR = 1.445, 95% CI: 0.686 to 3.087, P = 0.328), BMI <
18.5 (OR = 3.582, 95% CI: 1.260 to 10.182, P =0.017), tumor TNM stage I (OR = 1.698, 95% CI: 0.831 to 3.468,
P =0.146) , tumor TNM stage IIl (OR =2.943, 95% CI: 1.199 to0 7.227, P = 0.019), previous diabetes (OR =2.441,
95% CI: 1.076 to 5.539, P = 0.033) , low pre—treatment albumin level (OR = 2.759, 95% CI: 1.141 to 6.669, P =
0.024) and low pre—treatment lymphocytes (OR = 3.428, 95% CI: 1.689 to 6.958, P = 0.001) were independent risk fac-
tors for severe myelosuppression due to chemotherapy. The x* value for the logistic regression model Hosmer—Lemeshow
test was 11.507, P= 0.175, the area under the ROC curve was 0.763, standard error 0.033, 95% CI: 0.698-0.828, P=
0.000. External validation showed that the prediction model had a specificity of 88% and a sensitivity of 80%; the kappa
value was 0.679, standard error 0.081, P=0.000. [ conclusion] This logistic regression model had high predictive efficacy
and is useful for clinicians to predict whether patients with TNBC develop severe myelosuppression.
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Table 1 Bone marrow suppression assessment

criteria

Ttems Level 0 Level I Level II Level Il Level IV
Leukocytes

=40 3.0-3.9 2.0-29 1.0-19 <1.0
(x10°/L)
Hemoglobins/

=110 95-100 80-94 65-79 <65
(g/L)
Platelets

=100 75-99 50-74 25-49 <25
(x10°/1.)
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Table 2 Comparison of general clinicopathological data between the case group and the control group [n(%) ]

Ttems Control group (N=101)  Case group (N=106) X P
Agelyears 6.569 0.037
<40 17(16.8) 6(5.7)
40 ~ 60 62(61.4) 75(70.8)
>60 22(21.8) 25(23.6)
Menstrual status 3.080 0.079
Non-menopausal 59(58.4) 49(36.2)
Menopausal 42(41.6) 57(53.8)
BMI 10.658 0.005
>24.0 35(34.7) 18(17.0)
18.5~24.0 56(55.4) 66(62.3)
<185 10(9.9) 22(20.8)
Histological grading of tumors 0.521 0.771
I 18(17.8) 15(14.2)
Il 39(38.6) 43(40.6)
I 44(43.6) 48(45.3)
Tumor TNM Staging 12.502 0.002
| 54(53.5) 36(34.0)
I 36(35.6) 40(37.7)
| 11(10.9) 30(28.3)
Diabetes 8.285 0.004
No 88(87.1) 75(70.8)
Yes 13(12.9) 31(29.2)
Hypertension 0.962 0.810
No 49(48.5) 48(45.3)
Grade | 38(37.6) 39(36.8)
Grade II 8(7.9) 9(8.5)
Grade T 6(5.9) 10(9.4)
Low albumin level before treatment
No 91(90.1) 77(72.6) 10.308 0.001
Yes 10(9.9) 29(27.4)
Decreased lymphocytes before treatment 16.884 <0.001
No 83(82.2) 59(55.7)
Yes 18(17.8) 47(44.3)

Y HR P ABE 70 iy A5 AR S5 AL PN Ry R ) o 4 WUAEL R 87% , BRI T A 82% 5 A ok 84% , UL,
(P=0.5) 5 Jo/B B gE il 41 (P<0.5) . £ b4, 7 4 2 Kappa £ 50 B A B 19— 2t (Kappa {[E24
T2 T I A R A R R kg 88% , 7 AL 80.0% 5 BH 4 T 0.679, Fr#fEIR 4 0.081,P<0.001) .
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Table 3-1 Variable assignment table for multi—fac-

tor logistic regression analysis

Variables

Variable assignment

Dependent variables

Severe myelosuppres-

; No=0 Yes=1

sion

Independent  vari-

ables

Age(years) <40=0 40~ 60=1 >60=2

BMI >24.0=0 18.5 ~ 24.0=1 <18.5=2
Tumor TNM Staging I =0 =1 =2

Diabetes No=0 Yes=1

Low albumin level

before treatment No=0 Yes=l

Decreased  lympho-

cytes before treat- No=0 Yes=1

ment

+R3-2 logistic@IFNFTER
Table 3-2 Results of logistic regression analysis

Variable P OR OR 95%CI
Constant <0.001 0.075 =
Age 0.085 - -

40~60 years 0.028 3.463 (1.144, 10.486)

> 60 years 0.049 3.474 (1.004, 12.020)
BMI 0.055 - -

18.5 ~ 24.0 0.328 1.455 (0.686, 3.087)

<185 0.017 3.582 (1.260, 10.182)
Tumor TNM staging 0.050 - -

Phase Il 0.146  1.698 (0.831, 3.468)

Phase II 0.019 2943 (1.199, 7.227)
Diabetes 0.033 2441 (1.076, 5.539)
Low albumin level be-
fore treatment 0.024 2759 (1.141, 6.669)
Decreased lympho-

cytes before treat-  0.001 3.428 (1.689, 6.958)

ment

1.0

0.8

0.6

Sensitivity

0.4

0.2

00 - 1 1 1 1 1
00 02 04 06 08 1.0
1-Specificity

1 X logistic B V3B T F E F BE#M 5 ROC B 2k
Fig.1 ROC curves for logistic regression models

predicting severe myelosuppression
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Table 4 External validation of logistic regression model

Prediction group

Control group

No/mild myelosuppression  Severe myelosuppression Percentage/%
No/mild myelosuppression 36 5 87.8
Severe myelosuppression 32 80.0
Percentage/% 81.8 86.5 84.0
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