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Chronic hyperglycemia is an adverse prognostic factor for
locoregional recurrence-free survival in small cell lung cancer
patients treated with radical radiotherapy
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Abstract

Background: Plasma glucose levels might be associated with the severity of tumor
hypoxia in patients with cancer. In our previous study, we found that chronic hyper-
glycemia significantly increased the risk of locoregional recurrence in patients with
non-small cell lung cancer treated with radical radiotherapy (RT). Here, we evaluated
the association between plasma glucose levels in terms of hemoglobin Alc (HbAlc)
and locoregional recurrence-free survival in patients with limited-stage small cell lung
cancer treated with radical RT.

Methods: We retrospectively analyzed the clinical data of 59 patients with small cell
lung cancer. HbAlc levels were measured 1 week before the start of RT. Survival
outcomes were analyzed according to HbAlc levels. Multivariable analysis was con-
ducted to identify whether HbAlc level was a significant prognostic factor for
survival.

Results: The 1-, 2-, and 3-year locoregional recurrence-free survival rates were 90.9,
86.1, and 78.9%, respectively, in the low HbAlc group, and 45.1, 27.1, and 20.3%,
respectively, in the high HbAlc group (p < 0.001). The 1-, 2-, and 3-year distant
metastasis-free survival rates were 67.2, 57, and 57%, respectively, in the low HbAlc
group, while it was 56.6, 24.9, and 24.9%, respectively, in the high HbAlc group
(p = 0.024). HbA1lc level remained a significant prognostic factor for locoregional
recurrence-free survival in the multivariable analysis (p = 0.010).

Conclusions: Chronic hyperglycemia is a significant prognostic factor for locoregional
recurrence-free survival in patients with limited-stage small cell lung cancer treated
with radical RT. Routine monitoring of plasma glucose levels and aggressive glycemic
control should be conducted to prevent locoregional recurrence.
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should be confirmed in in vivo and in vitro experimental
studies, it is a reasonable inference.

It is well known that a chronic hyperglycemic state causes
vascular occlusion and alterations in blood viscosity, which
contribute to micro—/macrovascular occlusion and tissue
hypoxia.'™* Therefore, a chronic hyperglycemic state may be
associated with tumor hypoxia in patients with cancer.
Although this hypothesis is a matter of speculation, which

In our previous study, we evaluated the association
between blood glucose levels and survival outcomes in
patients with stage III non-small cell lung cancer who were
treated with radical radiotherapy (RT). In that study, the
patient group with hemoglobin Alc (HbAlc) >6% had a
higher risk of locoregional recurrence than the group with
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HbAlc <6%, with a relative risk of 2.014.> We assumed that
we could obtain such results in our previous study because
HbAIc reflects the mean plasma glucose level for the previ-
ous 3 months, and hypoxic tumors are resistant to RT.*

In this study, we evaluated the association between
plasma glucose levels in terms of HbAlc and locoregional
recurrence-free survival in patients with limited-stage small
cell lung cancer treated with radical RT.

METHODS

The inclusion criteria were histologically proven limited-
stage small cell lung cancer, radical RT with or without che-
motherapy, Eastern Cooperative Oncology Group (ECOG)
performance status <2, no prior thoracic irradiation, no pre-
vious or concurrent illness that would compromise the com-
pletion of treatment, and available follow-up data. Patients
without evaluable pre-RT HbAlc levels were excluded from
the study. From March 2015 to March 2020, 156 patients
with pathologically confirmed limited-stage small cell lung
cancer received RT at our institution. Of these patients, we
excluded 27 who received palliative RT, 26 who had an
ECOG performance status =3, 11 who had prior thoracic
irradiation, and 13 who did not have available follow-up
data. Twenty patients without available pre-RT HbAlc data
were also excluded. Finally, 59 patients met the inclusion
criteria and were included in this study. Hospital records,
including the results of imaging and laboratory studies of all
patients, were retrospectively reviewed. The Institutional
Review Board of our institution approved this retrospective
study and waived the need for written informed consent
because it was a retrospective observational study (KHUH-
2022-01-017). The study was conducted in compliance with
the principles of the Helsinki Declaration and registered in
the Clinical Research Information Service (CRIS) Registra-
tion System (KCT0006995).

Pathological confirmation of the initial diagnosis was
made in all patients using either a percutaneous needle or
an endoscopic bronchial biopsy. The detailed methods of
initial diagnosis and pretreatment evaluation have been
described in our previous studies.”'® Briefly, chest and
abdomen computed tomography (CT), brain magnetic reso-
nance imaging (MRI), and positron emission tomography
(PET) were checked in all patients. Patients were then evalu-
ated to determine whether their tumor masses could safely
be encompassed in a tolerable definitive RT plan. HbAlc
and fasting glucose levels were measured 1 week before the
start of RT in all patients. All patients underwent CT-
planned RT. The detailed RT methods have been described
in our previous studies.'™'" Briefly, the gross tumor volume
(GTV) encompassed the primary tumor and grossly
involved lymph nodes. The clinical target volume (CTV)
included the GTV plus a 6-8 mm margin, and the planning
target volume (PTV) was created by adding an 8-15 mm
margin to the CTV. In the patients who underwent four-
dimensional CT simulation, the PTV was created by adding

TABLE 1 Patient and tumor characteristics
Characteristics N (%)
Age (years) 65.1 (42-86.9)
Median (range)
Gender 51 (86.4)/8 (13.6)
Male/female

Smoking status 40 (67.8)/13 (22)/6 (10.2)

Current/former/never

ECOG performance status 22 (37.3)/30 (50.8)/7 (11.9)

0/1/2

Location 33 (55.9)/26 (44.1)
Right/left 38 (64.4)/21 (35.6)
Upper or middle/lower

RT technique 28 (47.5)/31 (52.5)

3D-CRT/IMRT
Total RT dose (BED, Gy;,)
Median (range)

Daily RT dose (Gy)
Median (range)

69.8 (53.1-84.9)

2(1.8-3)

RT interruption 10 (16.9)/49 (83.1)

Yes/No

RT duration (weeks)
Median (range)

6 (3-8)

Chemotherapy 54 (91.5)/5 (8.5)
Yes/No
Chemotherapy types 35 (64.8)/19 (35.2)

Concurrent/sequential

Diabetes mellitus 13 (22.1)/46 (77.9)

Yes/No

Hemoglobin Alc (%)
Median (range)

5.9 (4.8-11.8)

Fasting glucose (mg/dl) 118 (73-547)

Median (range)

Hemoglobin (g/dl)
Median (range)

12.4 (7.3-14.9)

Abbreviations: 3D-CRT, 3-dimensional conformal radiotherapy; BED, biologically
equivalent dose; ECOG, Eastern Cooperative Oncology Group; IMRT, intensity-
modulated radiotherapy; RT, radiotherapy.

a 3-5mm margin. The preferred chemotherapy regimen
was etoposide plus carboplatin, and chemotherapy was con-
ducted concurrently with RT, if possible. The prescription
RT dose and chemotherapy regimen were individualized
based on the patient’s general condition and compliance.
The most common RT fractionation schedule was 66 Gy
with a daily 2.2 Gy, with 15 patients receiving this fraction-
ation schedule. The second most common fractionation
schedule was 54 Gy with a daily 1.8 Gy, with 12 patients
receiving this fractionation schedule.

Follow-up visits were scheduled 2 weeks after the com-
pletion of RT and every 2-3 months thereafter. Visits were
more frequent among patients who experienced treatment-
related toxicities. During the follow-up visit, a complete his-
tory and physical examination, basic laboratory studies,
chest radiographs, and chest CT scans were performed. PET
was performed as required. Salvage treatment, such as
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TABLE 2 Survival outcomes of the whole patients

TABLE 3 Characteristics of the low and high hemoglobin Alc groups

Survival rate (%)

Hemoglobin Alc (%)

Survival Median survival p-
endpoint time (months) l-year  2-year  3-year Characteristics <6 (n = 35) >6 (n = 24) value
Overall 24 79.7 66.1 56.1 Age (years) 65.1 (49.6- 66 (42-83) 0.826
Locoregional 156 716 606 57 Median (range) 86.9)

recurrence- Gender 30/5 21/3 0.794

free Male/female
Distant 15 61.2 43.3 43.3 Smoking status 24/8/3 16/5/3 0.882

metastasis- Current/former/never

free ECOG performance 14/16/5 8/14/2 0.594

status
0/1/2

. . . Locati 18/17 15/9 0.400
surgical resection, RT, or chemotherapy, was performed in R?gﬁt}f; ) 6;9 . 2; 5 0,056
patients with confirmed locoregional recurrence or distant Upper or middle/lower '
metastasis, as required. _ , RT technique 16/19 12/12 0.746

The primary endpoint of this study was locoregional 3D-CRT/IMRT
recurrence-free survival. The secondary endpoints were Total RT dose (BED, 72(531-849) 6426 (33.1- 0284

overall and distant metastasis-free survival. Locoregional
recurrence and distant metastasis were defined in our previ-
ous study.'' Briefly, locoregional recurrence was defined as
evidence of tumor recurrence in the ipsilateral thorax, ipsi-
lateral and/or contralateral hilum, mediastinum, and supra-
clavicular lymph node regions. Distant metastasis was
defined as evidence of tumor in any other area. Because no
uniform method was available for defining the cutoff value
of HbAlc, we defined the best cutoff value of HbAlc as 6%,
referring to our previous results.” Using this cutoff value,
patients were allocated to either the low or high HbAlc
groups. Baseline characteristics between the groups were
compared using the Wilcoxon rank-sum test for discrete
variables and the Mann-Whitney U test for continuous vari-
ables. Actuarial survival rates of both groups were estimated
using the Kaplan—Meier method and compared using log-
rank tests to verify whether HbAlc level was a significant
prognostic factor for survival. If confirmed significant,
HbAlc was further analyzed by multivariable analysis
including other variables which were found to have a
p-value <0.50 on univariable analysis. As diabetes mellitus,
HbAlc, and fasting glucose are closely associated with one
another, we included them separately in the multivariable
analysis. The detailed statistical methods have been
described in our previous study.’

RESULTS

The patient and tumor characteristics are summarized in
Table 1. A total of 35 patients underwent concurrent che-
motherapy. Among them, 25 and seven patients received
additional adjuvant and induction chemotherapy, respec-
tively, in conjunction with concurrent chemotherapy. In
addition, one patient received induction and adjuvant che-
motherapy in conjunction with concurrent chemotherapy.
Nineteen patients underwent sequential chemotherapy.
Among them, 18 and one patient received induction and
adjuvant chemotherapy, respectively. The most common

Gy1o) 84)
Median (range)

Daily RT dose (Gy) 2 (1.8-3) 1.9 (1.8-3) 0.845
Median (range)

RT interruption 8/27 2/22 0.144
Yes/No

RT duration (weeks) 6 (3-8) 6 (3-7) 0.681
Median (range)

Chemotherapy 31/4 24/0 0.053
Yes/No

Chemotherapy types 23/8 13/11 0.121
Concurrent/sequential

Diabetes mellitus 2/33 11/13 <0.001
Yes/No

Fasting glucose (mg/dl) 109 (73-185) 159 (76-547) 0.001

Median (range)

Hemoglobin (g/dl) 12.9 (7.3- 11.6 (7.7- 0.066
Median (range) 14.9) 14.2)

Abbreviations: 3D-CRT, 3-dimensional conformal radiotherapy; BED, biologically
equivalent dose; ECOG, Eastern Cooperative Oncology Group; IMRT, intensity-
modulated radiotherapy; RT, radiotherapy.

chemotherapy regimen was etoposide plus cisplatin.
Among the 54 patients who received chemotherapy,
52 received the etoposide plus cisplatin regimen. The
remaining two patients received irinotecan plus carboplatin.
The median follow-up duration for all patients was
24 months (range, 4-144).

The survival outcomes of all patients are summarized in
Table 2. During the follow-up period, 28 patients died.
Almost all deceased patients died because of small cell lung
cancer progression. However, five died of pneumonia, while
three died of leukemia, colon cancer, and coronary heart
disease, respectively. The 1-, 2-, and 3-year overall survival
rates of all patients were 79.7, 66.1, and 56.1%, respectively.

Twenty-six patients experienced locoregional recur-
rences, while 33 patients experienced distant metastases.
Among these patients, 19 experienced both locoregional
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TABLE 4 Survival outcomes according to pretreatment hemoglobin Alc level

Survival rate (%)

Survival endpoint HbA1lc (%) Median survival time (months) 1-year 2-year 3-year p-value
Overall <6 29 85.7 72.2 63.6 0.080
>6 21.7 70.8 56.9 45.5
Locoregional recurrence-free <6 24 90.9 86.1 78.9 <0.001
>6 10.8 45.1 27.1 20.3
Distant metastasis-free <6 20 67.2 57 57 0.024
>6 14.1 56.6 24.9 24.9
Abbreviations: HbAlc; hemoglobin Alc.
TABLE 5 Prognostic factors for locoregional recurrence-free survival
Univariable Multivariable
Variables 2-year survival rate (%) p-value Hazard ratio 95% confidence interval p-value
Age (years) 53.7 vs. 66.1 0.328 1.076 0.432-2.678 0.875
< 65 vs. 265
Gender 60.8 vs. 60 0.640
Male vs. female
Smoking status 57.5vs. 66.9 0.287 0.825 0.298-2.284 0.711
Current vs. former or never
ECOG performance status 66 vs. 56 0.780
0vs. 1-2
RT technique 60.4 vs. 61.1 0.879
3D-CRT vs. IMRT
Total RT dose (BED, Gy;o) 57.8 vs. 64.7 0.569
<70 vs. >70
RT duration (weeks) 60.1 vs. 66.7 0.364 0.663 0.203-2.172 0.498
<6vs. >6
Chemotherapy 63.7 vs. 47.2 0.212 1.326 0.433-4.056 0.612
Concurrent vs. sequential
Diabetes mellitus 33.8 vs. 67.5 0.013 0.564 0.137-2.316 0.427
Yes/No
Hemoglobin Alc (%) 86.1 vs. 27.1 <0.001 3.959 1.385-11.315 0.010
<6vs.>6
Fasting glucose (mg/dl) 65.5vs. 55.1 0.310 0.782 0.261-2.348 0.662
<120 vs. >120
Hemoglobin (g/dl) 47 vs. 79.2 0.071 0.823 0.293-2.314 0.711

< 12.5vs. >12.5

Abbreviations: 3D-CRT, 3-dimensional conformal radiotherapy; BED, biologically equivalent dose; ECOG, Eastern Cooperative Oncology Group; IMRT, intensity-modulated

radiotherapy; RT, radiotherapy.

“The first group is the reference category for the calculation of the hazard ratio and 95% confidence interval.

recurrences and distant metastasis. Among the seven
patients who only experienced locoregional recurrence with-
out distant metastasis, three received salvage RT with con-
current chemotherapy, one received salvage RT, and three
refused salvage treatment. The 1-, 2-, and 3-year locoregio-
nal recurrence-free survival rates of all patients were 71.6,
60.6, and 57%, respectively. Almost all 33 patients who
experienced distant metastasis received palliative chemo-
therapy, except for three who refused palliative treatment.
The 1-, 2-, and 3-year distant metastasis-free survival rates
of all patients were 61.2, 43.3, and 43.3%, respectively.

Using cutoff values of 6%, 35 and 24 patients were allo-
cated to the low and high HbAlc groups, respectively. The
patient and tumor characteristics of both groups are sum-
marized in Table 3. The number of patient with diabetes
and the serum level of fasting glucose were significantly
higher in the high HbAlc group. We analyzed the survival
outcomes according to HbAlc levels, and the results are
summarized in Table 4. HbAlc levels were significantly
associated with locoregional recurrence-free and distant
metastasis-free survival. The 1-, 2-, and 3-year locoregional
recurrence-free survival rates were 90.9, 86.1, and 78.9%,
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respectively, in the low HbAlc group, and 45.1, 27.1, and
20.3%, respectively, in the high HbAlc group (p < 0.001).
The 1-, 2-, and 3-year distant metastasis-free survival rates
were 67.2, 57, and 57%, respectively, in the low HbAlc
group, and 56.6, 24.9, and 24.9%, respectively, in the high
HbAlc group (p = 0.024).

Univariable and multivariable analyses, including other
variables, were conducted to identify whether HbAlc level
was a significant prognostic factor for locoregional
recurrence-free survival, with the results summarized in
Table 5. In wunivariable analysis, diabetes mellitus
(p = 0.013) and HbAlc (p < 0.001) were significantly associ-
ated with locoregional recurrence-free survival. Patients with
diabetes mellitus or high HbAlc levels (>6%) had poor
locoregional recurrence-free survival. HbAlc level remained
a significant prognostic factor for locoregional recurrence-
free survival in the multivariable analysis (hazard
ratio = 3.959, 95% confidence interval = 1.385-11.315,
p = 0.010) (Figure 1).

To identify whether HbAlc level is a significant prog-
nostic factor for distant metastasis-free survival, univariable
and multivariable analyses were conducted, with the results
summarized in Table 6. Univariable analysis showed that
the type of chemotherapy (p = 0.027), HbAlc (p = 0.024),

Duration (months)

and Hb (p = 0.011) were significantly associated with dis-
tant metastasis-free survival. Patients who received sequen-
tial chemotherapy showed poor distant metastasis-free
survival compared to those who received concurrent chemo-
therapy. Patients with high HbAlc levels (>6%) or low Hb
levels (<12.5 g/dl) also showed poor distant metastasis-free
survival. In the multivariable analysis, only the Hb level
remained a significant prognostic factor for distant
metastasis-free survival (hazard ratio = 0.378, 95% confi-
dence interval = 0.143-1.000, p = 0.049) (Figure 2).

DISCUSSION

This retrospective study evaluated the association between
plasma glucose levels and survival outcomes in 59 patients
with limited-stage small cell lung cancer treated with radical
RT, and found that a chronic hyperglycemic status, which is
represented by the HbAlc level, is a significant prognostic
factor for locoregional recurrence-free survival. Patients with
chronic hyperglycemia (HbAlc > 6%) had a higher risk of
locoregional recurrence, with a relative risk of 3.959. In our
previous study, we found that chronic hyperglycemia signifi-
cantly increased the risk of developing locoregional
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TABLE 6 Prognostic factors for distant metastasis-free survival

Multivariable®

Univariable ultivariable

Variables 2-year survival rate (%) p-value Hazard ratio 95% confidence interval p-value
Age (years) 40.9 vs. 45.8 0.443 0.879 0.397-1.946 0.750
< 65 vs. 265
Gender 46.9 vs. 25 0.500
Male vs. female
Smoking status 42.2vs. 459 0.515
Current vs. former or never
ECOG performance status 58.5 vs. 34.5 0.074 1.538 0.677-3.494 0.304
0vs. 1-2
RT technique 45.5 vs. 41.3 0.885
3D-CRT vs. IMRT
Total RT dose (BED, Gy;,) 35.9vs. 51 0.125 1.025 0.416-2.526 0.957
<70 vs. >70
RT duration (weeks) 42.3 vs. 50 0.311 0.510 0.169-1.536 0.231
< 6vs. >6
Chemotherapy 54 vs. 26.3 0.027 1.288 0.496-3.346 0.603
Concurrent vs. sequential
Diabetes mellitus 27.7 vs. 47 0.157 0.572 0.165-1.988 0.380
Yes/No
Hemoglobin Alc (%) 57 vs. 24.9 0.024 1.272 0.513-3.152 0.603
<6vs.>6
Fasting glucose (mg/dl) 51.5vs. 33.8 0.133 1.285 0.541-3.054 0.570
<120 vs. >120
Hemoglobin (g/dl) 30.4 vs. 63.6 0.011 0.378 0.143-1.000 0.049

<12.5vs. >12.5

Abbreviations: 3D-CRT, 3-dimensional conformal radiotherapy; BED, biologically equivalent dose; ECOG, Eastern Cooperative Oncology Group; IMRT, intensity-modulated

radiotherapy; RT, radiotherapy.

*The first group is the reference category for the calculation of the hazard ratio and 95% confidence interval.

recurrence, with a relative risk of 2.014 in patients with stage
11T non-small cell lung cancer treated with radical RT.” This
and our previous studies provide valuable information
regarding the interaction between plasma glucose levels and
the efficacy of RT in patients with cancer. Plasma glucose
and HbA1lc levels are easily derived and cost-effective blood
parameters. If our results are confirmed by large-scale pro-
spective studies, various convenient and cost-effective pre-
dictive models can be developed to predict treatment
outcomes and individualize treatment strategies for high-
risk patients.

It has been reported that DM and DM-related serologi-
cal factors, such as HbAlc and fasting glucose levels, are sig-
nificantly associated with the development of RT-induced
toxicities in several studies."””'® We also evaluated the
effects of pre-existing DM and DM-related serological fac-
tors on the development of radiation pneumonitis, and
found that pre-existing DM, HbAlc, and fasting glucose
levels were significant predictive factors for the development
of grade >3 radiation pneumonitis.'” However, no studies
have evaluated the association between DM-related serologi-
cal factors and RT response. The current and our previous
studies’ are the first to report the impact of chronic hyper-
glycemia on survival outcomes in patients with cancer trea-
ted with radical RT.

Several studies have reported that lower Hb levels are
correlated with detrimental tumor oxygenation status. Vau-
pel et al. proved that tumor hypoxia is more frequent in ane-
mic animals than in nonanemic animals in their
experimental study.'” Rudat et al. found significantly larger
hypoxic fractions of tumors in patients with low Hb levels
(<11 g/dl) than in those with high Hb levels (>11 g/dl).18
Clavo et al. also reported that tumor hypoxic fractions were
higher in anemic patients than in nonanemic patients in
their clinical study."”” However, no study has evaluated the
association between plasma glucose levels and tumor oxy-
genation status. Although we do not know the exact rela-
tionship between chronic hyperglycemia and tumor
oxygenation status at this point, we suggested possible rea-
sons why patients with chronic hyperglycemia showed poor
locoregional recurrence-free survival after RT in our previ-
ous study.” Briefly, overall perfusion rates in tumors are
lower than those in normal tissues, which increases the risk
of both acute and chronic hypoxia in tumors.**** Long-
standing hyperglycemia causes an increase in inflammation
and oxidative stress, accumulation of advanced glycosylation
end products in the subendothelial space, endothelial dys-
function, and hypercoagulability.">** As a result, tumor
hypoxia worsens in chronically hyperglycemic state. Preclin-
ical and clinical studies are required to confirm our
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hypothesis and the relationship between plasma glucose
levels and tumor oxygenation status.

In our previous study, chronic hyperglycemia was signifi-
cantly associated with locoregional recurrence-free survival,
but not with distant metastasis-free survival.’ The results of
the current study were similar to those of our previous study
(p = 0.010 for locoregional recurrence-free survival and
p = 0.603 for distant metastasis-free survival in multivariable
analysis). Because tumor hypoxia, which is aggravated in a
chronic hyperglycemic state, exerts an adverse effect on radia-
tion response, locoregional recurrence-free survival might be
mainly influenced by chronic hyperglycemia rather than dis-
tant metastasis-free survival. However, several studies have
reported that tumor hypoxia promotes gene mutation, tumor
angiogenesis, and can increase the development of distant
metastasis.”**® In the current study, the patient group with
chronic hyperglycemia (HbAlc > 6%) showed significantly
worse distant metastasis-free survival in the univariable analy-
sis, although the significance was lost in the multivariable
analysis. Additional studies with larger sample sizes are
required to identify the relationship between chronic hyper-
glycemia and the development of distant metastasis.

This study has several limitations. First, it was a retro-
spective study; therefore, it may have had inherent biases.

Duration (months)

For example, we excluded patients without evaluable pre-RT
HbAlc levels, which may have introduced an unintended
selection bias. Second, the sample size was small because the
patients in this study were from a single center. Therefore,
minor differences may not have been detected in the statisti-
cal analyses. Third, treatment characteristics were heteroge-
neous. RT fractionation schedules and chemotherapy
regimens were decided based on the patient’s general condi-
tion and compliance rather than using a predetermined pro-
tocol. Fourth, the follow-up period was not long. Finally, the
role of chemotherapy remains unclear. We focused our dis-
cussion on the relationship between chronic hyperglycemia
and RT response in this study. However, because the major-
ity of patients received additional chemotherapy in conjunc-
tion with radical RT, further studies should be conducted to
explore the relationship between chronic hyperglycemia and
chemotherapy response. These limitations may have made it
difficult to interpret the results. However, despite these limi-
tations, we firstly found an association between plasma glu-
cose levels and the efficacy of RT in patients with small cell
lung cancer. In our previous study, we reported the impact
of plasma glucose levels on the efficacy of RT in patients
with non-small cell lung cancer.” Although prospective stud-
ies with large sample sizes should be conducted to confirm
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our results, we believe that plasma glucose levels can be
effectively used to predict treatment outcomes in patients
with cancer treated with RT. In addition, we hope to con-
duct further studies to evaluate the prognostic effect of
plasma glucose levels in several cancers other than those of
the lung.

In conclusion, the plasma glucose level is a significant
prognostic factor for locoregional recurrence-free survival in
patients with limited-stage small cell lung cancer treated
with radical RT. Routine monitoring of plasma glucose
levels and aggressive glycemic control should be conducted
to prevent locoregional recurrence in these patients.
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