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Abstract N\
The main purpose of this study was to investigate current state of constipation for lung cancer (LC) patients receiving platinum-based |
chemotherapy. The relationships between social demography, clinical variables, psychological status, and constipation were
analyzed. In addition, quality of life (QoL) in LC patients with constipation was also analyzed. One hundred LC patients participated in
this cross-sectional study. Under the guidance of the researchers, Functional Living Index-Emesis, Piper Fatigue Scale, Patient
Health Questionnaire, Generalized Anxiety Disorder-7, European Organization for Research and Treatment of Cancer (EORTC) QLQ-
C30 (version 3.0), Pittsburgh Sleep Quality Index, General Well-being Scale, Social Support Rate Scale, General Self-Efficacy Scale,
and other related questionnaires were completed. The result showed the symptom of constipation was observed in 41 (41%) LC
patients. The occurrence and development of constipation were associated with gender, food intake, exercise, nausea, fatigue,
anxiety, depression, sleep disorders, and happiness. The study also found patients with constipation had significant lower QoL
scores, especially the score in the general state. Constipation was very common in LC patients undergoing platinum-based
chemotherapy. Reduced food intake and fatigue were the independent factors. Constipation significantly affects the QoL of the
patients. Therefore, more attention should be paid to the risk factors of constipation in LC patients undergoing platinum-based
chemotherapy, the earlier intervention was done to these patients, the better to improve their QoL.

Abbreviations: EORTC, QLQ-C30 = European Organization for Research and Treatment of Cancer, GAD-7 = generalized

anxiety disorder-7, LC = lung cancer, PHQ-9 = patient health questionnaire, QoL = quality of life.
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1. Introduction

Lung cancer (LC) is the most common malignancy in terms of
both morbidity and mortality. It is the leading cause of death of
all kinds of malignant tumors.!"! Many symptoms of LC are not
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specific until late stages.*! The primary goal of systemic therapy
in patients with advanced LC is to relieve symptoms and improve
the quality of life and prolong the survival duration.”!
Chemotherapy is one of the main treatment methods of
intermediate and advanced LC. Platinum drugs are used to treat
a wide variety of cancers, including LC.*' In terms of
chemotherapy regimen selection, combination chemotherapy
containing platinum is recommended as the first-line treatment.!!
Although first-line platinum-based combination chemotherapy
improves survival, palliates symptoms, and improves quality of
life, it is accompanied by severe side effects such as loss of
appetite, nausea, and vomiting.!®’ Constipation was one of the
most common and painful side effects of cancer treatment.!”!

Constipation refers to the symptom of infrequent bowel
movement that causes fewer stool passing and abdominal pain.
Severe constipation can cause blockages in rectum and may lead
to surgeries.!®! It is a life-threatening disease.””! In addition,
constipation also leads to increased incidence of coronary heart
disease and ischemic stroke." ' It also causes severe psychological
symptoms such as anxiety and depression.[”! However, consti-
pation is usually considered a private matter and rarely discussed
by patients, so it is easy to be neglected."'!!

Constipation severely affects the patients’ quality of life.
Treatment for constipation may lead to substantial healthcare
resource utilization and healthcare costs. It may impose a
considerable social and economic burden."?! Current studies
were limited to the diagnosis, treatment, and clinical management
of chronic constipation and opioid-induced constipation.
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Currently, influencing factors and quality of life of constipation
for LC patients with platinum chemotherapy are rarely reported.
Precise measures can be taken to prevent constipation if the
influencing factors of constipation in LC patients with platinum
chemotherapy were carefully analyzed. In this study, present
situation of constipation, influencing factors, and the relationship
between constipation and quality of life in LC patients with
platinum chemotherapy were studied and discussed.

2. Materials and methods

2.1. Participants

The cross-sectional study was conducted in the Affiliated
Hospital of Nantong University from September 2019 to
February 2020. The LC patients were hospitalized in Respiratory
Department. The diagnosis of lung cancer was confirmed by
pathology reports. Constipation is characterized by any of the
following:"*! reduced bowel movement frequency; development
or worsening of straining to pass bowel movements; a sense of
incomplete rectal evacuation; harder stool consistency.

This study was approved by the Ethics Committee of the
Affiliated Hospital of Nan tong University (ethics approval
number: 2019-K053). Before completing the related question-
naires, all study participants signed the informed consent form,
the medical assessments were recorded by researchers.

2.2. Inclusion criteria and exclusion criteria

Inclusion criteria: diagnosis of LC; intravenous chemotherapy
medications were used for treatment, at least a complete cycle; no
known cognitive deficits. Exclusion criteria: not receive intrave-
nous chemotherapy; unconsciousness and difficulties in commu-
nication; not complete the first cycle of chemotherapy; diagnosed
with intestinal diseases or irritable bowel syndrome; patients who
are taking opiates for long time or taking other constipation-
inducing medications.

2.3. Methods

One hundred LC patients with platinum-based chemotherapy
were participated in this research. All patients completed a set of
standardized self-report questionnaires as the followings.

Demographic variables are as the following: age, sex,
Education, Employment, Marital status, Chronic disease, and
medical insurance. Clinical data such as pathological type,
performance status (PS), C-reactive protein, erythrocyte sedi-
mentation rate, prophylactic are used of laxatives and chemo-
therapy regimens which were obtained by searching their
electronic medical records.

Functional Living Index-Emesis:"*! It was mainly used to
assess the impact of acute nausea and vomiting and delaying
nausea and vomiting within 48 hours on the patient’s quality of
life, which was required to be completed at 5days after
chemotherapy.!"*! Higher scores indicate worse QoL.

Piper Fatigue Scale:!'®! The Piper Fatigue Scale consisted of 22
numerical items that assess fatigue experienced by the patients.
All items were coded on a 0 to 10 numeric scale and resolved into
4 dimensions of subjective fatigue: behavior/severity, affective
meaning, sensory, and cognitive/mood. The higher scores, the
more fatigued.

Patient Health Questionnaire (PHQ-9): The 9 questions in the
PHQ-9 evaluate for the frequency of depressive symptoms using a
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Likert scale from 0 (Not at all) to 3 (Nearly Every Day), with a
score of 3 indicating greatest symptom frequency.!'”! A score
ranged from O to 4 in Patient Health Questionnaire 9 indicates no
depression. A score ranged from 5 to 27 in Patient Health
Questionnaire 9 indicates depression.!'8!

Generalized Anxiety Disorder-7 (GAD-7), no anxiety (score 0—
4), mild anxiety (score 5-9), moderate anxiety (score 10-15), and
severe anxiety (score 15-21) can be determined.!*!

The QoL of LC patients have been scored through the
validated questionnaire: the European Organization for Research
and Treatment of Cancer (EORTC) QLQ-C30 (version 3.0). The
EORTC-QLQC30 questionnaire has 4-point scales for the first 5
items. These were coded with the same response categories as
items 6-28, namely “Not at all,” “A little,” “Quite a bit,” and
“Very much,” and 7-point scales for the items 29 and 30, namely
“Very poor”-to-“Excellent.” The evaluation of the items of the
EORTC QLQ-C30 questionnaire was done through the follow-
ing algorithm: raw score (RS): (I1+12+ . .. +In)/n; functional
scale score: 1 — {(RS — 1)/range} x 100; symptom scale or general
state score: {(RS — 1)/range} x 10.0. The QoL scale of the EORTC
was scored from 0 to 100, where higher scores in general state
and functional scales represent a higher functional level, while in
the symptoms scale, the higher the score, the greater symptom-
atology.[*"!

The Pittsburgh sleep quality index is a subjective self-rated
sleep quality scale for patients, including subjective sleep quality,
sleep time, sleep efficiency, sleep disorders, hypnotics, and
daytime dysfunction.*"! The higher the total score, the worse the
sleep quality.*?!

The general well-being scale is a structured tool, which is
developed for the national center for health statistics to assess
participants’ statements of happiness. There are 33 items in this
scale. The higher the score, the happier the patients. The retest
reliability of this scale is 0.8.12%!

The Social Support Rate Scale contained 10 items consisting of
3 grades, with an aggregate score that ranged from 7 to 56. A
higher score indicated higher levels of social support.>¥

The General Self-Efficacy Scale is a 10-item self-report scale,
with higher scores indicating a stronger belief that one’s own
actions are responsible for successful outcomes.!’!

2.4. Statistical analysis

Data were analyzed by SPSS (version 20.0). The Shapiro-Wilk
test was used to evaluate the normal distribution. Mean value
was used to evaluate the conformity to the normal distribution (+
Standard Deviation); otherwise, the median was used (IQR) or
number (percentage) to describe statistics. The independent
samples 7 test was used to evaluate the difference between the 2
groups in terms of numerical variables. We used chi-square tests
to evaluate the differences in proportions. Multiple factors were
using multivariable logistic regression analysis (P <.05).

3. Results

3.1. Sample characteristics

In this study, data were analyzed from 100 LC patients with
platinum-based chemotherapy. Seventy-nine percent of the
participants were men, 58% of the subjects were highly educated,
and 98% of the participants were married. According to the
definition of constipation, 41 patients were constipated. The
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incidence of constipation was 41%. Demographic characteristics
of the study are described in Table 1.

3.2. Difference in patient-reported behavior and outcomes
between the two groups

Comparison of socioeconomic status and clinical and psycho-
logical characteristics among patients with or without constipa-
tion is presented in Tables 1 and 2.

Significant difference of gender, food intake, exercise, nausea,
fatigue, anxiety, depression, sleep disorders, and general well-
being between the 2 groups were found (P <.05). There was no
significant difference in chemotherapy regimen, disease aware-
ness, prophylactic use of laxative drugs, and others (P>.05).

3.3. Reduced food intake and fatigue were the main risk
factors of constipation

Binary logistic regression analysis was conducted while consti-
pation is the dependent variable and gender, food intake,
exercise, nausea, fatigue, anxiety, depression, sleep disorders, and
happiness are independent variables. The results showed that
reduced food intake and fatigue were the main factors that affect
constipation (Table 3).

3.4. Declined QoL in LC patients with platinum-based
chemotherapy with constipation

Comparing the 2 groups, we found that the QoL of LC patients
with symptom of constipation were significantly lower than that
of non-Constipation patients. There were 3 dimensions in QLQ-
C30. After analysis of the difference of these dimensions between
the 2 groups, it was found that the general state scores of
constipate LC patients were significantly lower than those of
nonconstipated LC patients. The symptom score of constipated
LC patients was significantly higher than that of LC patients
without constipation (Table 4). From the correlation analysis,
constipation was positively correlated with functional score and
general state score, but negatively correlated with symptom score

(Table 5).
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4. Discussion

Constipation is one of the most common complications for lung
cancer who received chemotherapy. Once constipation occurs, it
will significantly impact patients’ physical and mental health and
consequently affect patients’ quality of life. However, constipa-
tion for lung cancer with platinum-based chemotherapy is often
neglected by clinical workers. The estimated average incidence of
constipation in adults was reported as high as 16% worldwide
(varies between 0.7% and 79%).1®! In this cross-sectional study,
the incidence of constipation was 41%.

It has been reported that factors such as age, gender, and
educational level influence the occurrence of constipation.
Forootan et al reported that the incidence of constipation
increases with age. Compared to men, women are more
susceptible to constipation than men. Also, higher incidence of
constipation is positively correlated with lower educational
level.!® Tt was found that female LC patients receiving platinum
chemotherapy are more likely to be constipated. Age and
educational level were not to be found to be related to
constipation in this study. Mugie et al also reported that women
are more susceptible to constipation than men.?®!

The most common adverse reactions for platinum-based
chemotherapy are nausea and vomiting, which leads to loss of
appetite and reduced food intake. It was shown that reduced food
intake is an independent factor for the constipation of lung cancer
with platinum-type chemotherapy. In clinical treatment, more
attention should be paid on preventing constipation in these
patients.

Among the platinum-based chemotherapy regiments for LC,
including cisplatin, carboplatin, nedaplatin, etc. Mitani et al have
shown that the side effects of cisplatin are the greatest in
platinum-based chemotherapy, especially on the occurrence of
venous thromboembolic events.*”! However, in this study, there
was no statistical difference between different platinum-based
chemotherapy on the occurrence of constipation (P>.035).

In clinical practice, prophylactic laxative drugs sometimes were
used to prevent post-chemotherapy constipation. However, it
was found that prophylactic use of laxative drugs has no
preventive effect on the occurrence of constipation for LC
patients with platinum-based chemotherapy, which has certain

Differences of sociodemographic variables between LC patients with and without constipation.

Characteristic Total (N=100) Constipation (N=41) Nonconstipation (N=59) P

Age* 63.12+8.01 63.12+8.01 63.07+8.38 729
Gender, male” 79 (79) 28 (68.3) 51 (86.4) .028
Educational level” 928
Highly educated” 58 (58) 24 (58.5) 34 (57.6)

Lowly educated” 42 (42) 17 (41.5) 25 (42.4)

Profession, yes' 54 (54) 20 (48.8) 34 (57.6) .383
Marital status’ 234
Married 98 (98) 41 (100) 57 (96.6)

Others 22 0(0) 2 (3.4)

Pattern of payment” 275
Medical insurance’ 48 (48) 17 (41.5) 31 (52.5)

Others 52 (52) 24 (58.5) 28 (47.5)

Smoke, yes' 72 (72) 26 (63.4) 46 (78) 11
Accompanied by other diseases, yes’ 34 (34) 16 (39) 18 (30.5) 377

) M=+ SD, analyzed by independent samples  test.
* Number (percentage), analyzed by chi-square test.
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Differences of clinical and psychological characteristics between LC patients with platinum-based chemotherapy with and without

constipation.

Characteristic Total (N=100) Constipation (N=41) Nonconstipation (N=>59) P
Reduced food intake, yes' 47 (47) 28 (68.3) 19 (32.2) <.001
Exercise reduced, yes” 59 (59) 14 (34.1) 45 (76.3) <.001
Nausea, yes' 31 (31) 19 (46.3) 12 (20.3) .006
Emesis, yes' 10 (10) 6 (14.6) 4 (6.8) 198
Fatigue, yes' 63 (63) 37 (90.2) 26 (44.1) <.001
Anxiety score* 1(0, 3.79) 2 (0, 6) 00,2 .023
Depression score* 2 (0, 6) 4(1.5, 8 10,4 .003
Sleep disturbance, yes' 60 (60) 31 (75.6) 29 (49.2) .008
SSRS" 38.2+5.16 37.76+4.97 38.51+5.31 476
GSES” 28.48+6.76 24.49+6.1 29.17+7.15 223
GWB" 83.33+15.22 78.88+15.35 86.42+14.47 014
Diagnose’ 505
Squamous carcinoma 25 (25) 8 (19.5) 17 (29.3)

Adenocarcinoma 51 (51) 22 (53.7) 29 (50)

Small cell carcinoma 23 (23) 11 (26.8) 12 (20.7)

pS* 10,2 1(1,2 10, 1) 154
Chemotherapy regimens’ .86
Cisplatin 29 (29) 11 (26.8) 18 (30.5)

Nedaplatin 56 (56) 23 (56.1) 33 (65.9)

Carboplatin 15 (15) 7(17.9) 8 (13.6)

Days of chemotherapy* 21,2 21,2 21,2 979
First chemotherapy, yes' 48 (48) 18 (43.8) 30 (50.8) 49
Targeted therapy, yes' 13 (13) 5(12.2) 8 (13.6) .84
Surgery, yes' 32 (32) 16 (39) 16 (27.1) .21
Radiotherapy, yes' 1 124 0 () .23
Complication, yes” 69 (69) 29 (70.7) 40 (67.8) .76
Know the illness, yes® 74 (74) 32 (78 42 (711.2) 44
Prophylactic use of laxatives, yes 50 (50) 16 (39) 34 (57.6) .067
WBC” 6.13+2.28 6.23+£2.24 6.06+2.32 729
Hb*. 1256.93+17.20 122.37+17.84 128.45+16.41 .083
AG" 1.58+0.31 1.58+0.32 1.58+0.30 .995
D-II* 0.57 (0.25, 1.22) 0.53(0.27,1.2) 0.61 (0.23, 1.31) 977
ESR 34.06+31.56 46 +39.01 27.5+25.38 77
CRP* 4,53 (2.27,14.87) 5.14 (2.33, 18.1) 3.72 (2.05, 10.39) .306
CEA 3.6 (2.12,9.3) 3.52 (2.65, 14.39) 36 (2.1,7.6) 199

A/G = albumin/globulin, CEA = carcinoembryonic antigen, CRP = C-reactive protein, D-Il = d-dimer, ESR = erythrocyte sedimentation rate, GSES = General Self-Efficacy Scale, GWB = General Well-being, Hb

= hemoglobin, SSRS = Social Support Rating Scale, WBC = white blood cell count.
*M¢SD, analyzed by independent samples  test.

“Number (percentage), analyzed by chi-square test.

#Median (IQR), analyzed by the Mann-Whitney U test.

guiding significance for clinical treatment in this study. Also,
there was a statistical difference between the 2 groups of sleep
disorders, anxiety and depression (P <.05), which was consistent
with relevant studies.!?%!

Lung cancer and chemotherapy can also cause fatigue,
Ghoshal etal have shown that constipation was relieved after
the fatigue was improved.®! In this study, fatigue of LC
patients with platinum-based chemotherapy is evidently

Constipation regression analysis in LC patients with platinum-
based chemotherapy.

Characteristic Standard P value Exp (B) (95% ClI)
Reduced food intake 0.48 015 3.2 (1.25, 8.20)
Fatigue 1.003 0 9.3 (2.86, 30.29)

Analyzed by binary logistic regression analysis.

observed and it was a predictive factor of constipation
(P<.05). More attention needs to be paid on these
patients.

Sumida et al have shown that the quality of life of constipated
patients is significantly lower than that of nonconstipated
patients.®! In this study, it was also found that QoL of LC
patients with constipation was significantly lower than non-
constipation patients, especially the score in the dimension of
general state.

There were several limitations of this study. First, this study
was a cross-sectional study, which did not allow for following up
the progress of the examined variables during the disease. Second,
this study was conducted in a single hospital and the scales were
all self-administered, which may lead to deviated results.
Nonetheless, this research may still provide some valuable
insights into this complex process by identifying the associations
between variables and constipation of LC patients with platinum-
based chemotherapy.
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Differences of quality of life between LC patients with platinum-based chemotherapy with constipation according to EORTC-QLQC30.

Characteristic Total (N=100) Constipation (N=41) Nonconstipation (N=59) P

Functional scale” 4475 (402.5, 484.58) 453.33 (388.33, 478.33) 446.67 (408.33, 486.67) .394
Symptoms scale 144.83+104.80 171.54+108.8 126.27 +98.64 .033
General state” 66.67 (50, 83.33) 66.67 (50, 70.83) 75 (66.67, 83.33) .009

) M=+ SD, analyzed by independent samples  test.
Median (IQR), analyzed by the Mann-Whitney U test.

Correlations between constipation and QoL in LC patients with
platinum-based chemotherapy.

QLa-Cc30 Constipation r P

General state 0.251 012
Functional scale 0.069 495
Symptoms scale —0.214 .033

Analyzed by correlation analysis.

5. Conclusion

This is the first cross-sectional study to assess the situation of
constipation in LC patients with platinum-based chemotherapy
and explore the QoL of constipation patients.

Compared with other studies, variables are wider and
systematic. From this study, a difference was found in food
intake, exercise, nausea, fatigue, anxiety, depression, sleep
disorders, and general well-being between the 2 groups. Besides
that, patients with constipation had a considerable impaired QoL
in comparison with nonconstipation. In the future, QoL of LC
patients with constipation should be paid attention to by medical
staff, which has important implications for improving disease
management and treatment decisions. The small sample size and
lead-time bias are limitations in this study. A larger sample,
multicenter studies will be conducted to explore the factors that
influence constipation with chemotherapy in the future.
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