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Influencing Factors of Acute Neutropenia in 118 Esophageal
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Abstract: [ Objective ] To analyze the influencing factors of acute neutropenia in esophageal can-
cer patients with intensity modulated radiotherapy (IMRT). [Methods] A total of 118 esophageal
cancer patients who underwent IMRT in Nantong First People’s Hospital from January 2020 to
June 2021 were enrolled. Peripheral blood samples were collected once a week before and during
radiotherapy. The acute neutropenia was graded according to the acute hematological toxicity stan-
dards of the Radiation Therapy Oncology Group (RTOG). Patients were divided into neutropenia
< I degree and = 1l degree groups. The factors influencing acute neutropenia were analyzed with
multivariate Logistic regression analysis. [ Results ] Among 118 patients, there were 83(70.33%),
19(16.10%), 15(12.71%) and 16(13.56%) cases with acute neutropenia degree 0, I , Il and III,
respectively. There were significant differences in pathological stage (x*=15.545, P=0.001), having
chemotherapy (x*=19.279, P<0.001), the average dose of PTV (t=5.677, P=0.019), rib V20 (i=
6.209, P=0.014), sternal V20 (t=5.992, P=0.016) in dosimetry factors between patients with neu-
tropenia < degree I and = degree Il . Multivariate Logistic regression analysis showed that
chemotherapy was significantly associated with = grade Il acute neutropenia(OR=0.088, 95%CI
0.016~0.476)(P<0.05). [Conclusion] The incidence of acute neutropenia is high in esophageal
cancer patients with IMRT, and patients with late clinical stage and simultaneous chemotherapy
are likely to develop neutropenia, also the dosemetric parameters of rib V20 and sternal V20 must
be considered during the treatment plan design.
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Table 1 Comparison of clinical factor between 118 esophageal cancer
patients with after intensity-modulated radiotherapy
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Table 2 Comparison of dosimetric factor between 118 esophageal cancer
patients after intensity-modulated radiotherapy

Acute neutropenia

Dosimetric factor t P
<Il degree =1 degree
MU 753+223 840+200 2.145 0.146
PTV volume(cm?) 323+123 361+139  1.351 0.248
PTV average dose (cGy) 5052+167 5158+147 5.677 0.019
Average dose of both lungs(cGy) 1048+250 993+316 0.638 0.426
Spinal cord Dmax(cGy) 32324573 3357+544  0.670 0.415
Spinal cord Dmean (cGy) 1040£315 1054+267 0.031  0.860
Ribs Volume(cm?) 266+102 242+82 0.808 0.371
D,...(cGy) 1247280 13244266 1.047 0.308
V5(%) 78.54+10.49  76.94+13.27 0.297 0.587
V10(%) 52.02+£10.48 54.10x11.14 0.534 0.467
V20(%) 18.06+£9.64  24.40+8.25 6.209 0.014
V30(%) 5.34+6.61 6.95+4.60 0.887 0.348
V40(%) 1.45+3.28 1.46+2.25 0.000 0.988
Vertebral body ~ Volume(cm?®) 270+84 257+52  0.329 0.567
D,n(cGy) 2768+404 2910346 1.788 0.184
V5(%) 99.42+2.35 99.84+0.31 0.531 0.468
V10(%) 95.57+6.52  97.31+3.74 1.072 0.303
V20(%) 75.21£16.29 81.38+x11.46 2.122 0.148
V30(%) 35.24+12.76  40.68+13.17 2.188 0.117
V40(%) 15.99+6.95 16.92+7.61 0.239 0.626
Sternum Volume(cm?) 55421 5715 0.111 0.740
D, (cGy) 21924612 2404+700 1.605 0.208
V5(%) 95.63+8.16  95.25+12.99 0.024 0.877
V10(%) 87.79+13.82  87.36+14.37 0.012 0.912
V20(%) 53.50+£30.23  72.59+20.66 5.992 0.016
V30(%) 20.07+21.56  27.56+21.56 1.849 0.177
V40(%) 3.91+7.26 4.11£595 0.011 0.917
Scapula Volume(cm?) 142+75 163£70 1.165 0.283
D,n(cGy) 828+238 788366 0.313 0.577
V5(%) 65.81+£14.40 57.56+25.78 3.539 0.062
V10(%) 33.14+13.59 30.23+1691 0.592 0.443
V20(%) 2.92+6.82 4.43+4.87 0.720 0.398
V30(%) 0.53+4.28 1.09+2.27 0.268 0.606
V40(%) 0.01+0.05 0.00£0.00 0.328 0.568

Table 3 Multivariate regression analysis of acute neutropenia = I degree

Variable B SE Walfs P OR 95%C1

Clinical stage | 3.474  0.324

Clinical stage I -20.276  8013.030 0.000 0.998 0.000

Clinical stage Il -1.734 1.077 2592 0.107 0.177 0.021~1.458

Clinical stage IV -1.899 1.038 3.347 0.067 0.150 0.020~1.145

Chemotherapy -2.431 0.862 7.956 0.05 0.088 0.016~0.476

PTV average dose 0.004 0.002 2.805 0.094 1.004 0.999~1.008

Ribs V20 0.015 0.037 0.171 0.679 1.015 0.945~1.091

Sternum V20 0.019 0.016 1.387 0.239 1.019 0.998~1.015
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