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Introduction

In 2020, the world age-standardized incidence rate of gy-
necologic cancer, including cervical, uterine, and ovarian 
cancer, was 28.6 per 100,000 people, while the gynecologic 
cancer incidence rate in Thailand was 27.3 [1]. One of the 
main treatments for these cancers is chemotherapy, which 
can cause malnutrition due to drug toxicity, which causes 
detrimental conditions, including gastrointestinal mucositis, 
mouth ulcerations, secondary hemorrhage, diarrhea, dys-
geusia, and nausea. In addition, malnutrition might develop 
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≤3.95 g/dL was independently associated with malnourishment.

Conclusion
Patients with gynecologic cancer treated with chemotherapy were occasionally found to be malnourished, with the 
independent predictive predictor being a blood albumin level less than or equal to 3.95 g/dL.
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from local tumor growth, which increases the production 
of inflammatory response substances such as interleukin-6, 
which play a major role in interfering with carbohydrate, fat, 
and protein metabolism, and also affects the central appetite 
control system, leading to the development of anorexia, food 
intolerance, vomiting, hypoalbuminemia, and anemia [2]. In 
addition, progressive malnutrition is the cause of increased 
chemotherapy toxicity through the following mechanisms: 
1) increased infection by impaired gut-associated lymphatic 
tissue and systemic immune function; 2) impaired drug clear-
ance by malfunction of pharmacokinetic and pharmacody-
namic aspects of chemotherapy; and 3) deficit of micronutri-
ents to protect non-tumor cells [3]. Therefore, malnutrition 
is associated with negative outcomes, including increased 
morbidity, an uneventful response, and decreased quality of 
life. The early detection of malnutrition and appropriate nu-
tritional support may lead to beneficial outcomes.

Nutritional assessment is an important tool for evaluating 
this status. One of the most widely used tools for nutritional 
assessment is patient-generated subjective global assess-
ment (PG-SGA). This tool is a valid and reliable method for 
assessing the nutritional status of cancer patients, with a 
sensitivity of 98% and specificity of 82% [4]. It is based on a 
combination of known prognostic indicators of weight loss 
and performance status, as well as the clinical aspects of 
dietary intake and its impediments [5,6]. Furthermore, many 
factors, such as performance status, body mass index (BMI), 
and some biochemical parameters, including total lympho-
cyte count (TLC) or albumin concentration, were found to be 
associated with nutritional status [7]. However, information 
concerning the nutritional status of gynecologic patients 
who were receiving chemotherapy was limited; therefore, we 
conducted this cross-sectional study to prove this hypothesis 
that chemotherapy, used to treat gynecologic cancer, affects 
the patients’ nutritional status and to identify the factors as-
sociated with nutritional changes in these patients.

This knowledge may be beneficial in providing appropriate 
nutritional therapy to minimize the serious consequences of 
malnutrition. 

Materials and methods

1. Patient selection
This cross-sectional study was conducted between April 20, 

2020, and February 28, 2021, with the following approval 
of the Local Research Committee. The inclusion criteria were 
primary and recurrent gynecologic cancer patients aged >18 
years who received at least one cycle of chemotherapy, and 
the last cycle was within 8 weeks at Chiang Mai University 
Hospital. Patients who had received previous treatment with 
either concurrent chemoradiation or radiation only or had 
any underlying disease could participate in this study, while 
those with cognitive impairments or non-Thai-speaking pa-
tients were excluded.

All patients who met the inclusion criteria were invited to 
participate in an interview to complete the PG-SGA (Thai ver-
sion) [8]. The assessment was conducted by a well-trained 
interviewer medical team, and the scores were summarized. 
The PG-SGA tool consists of two parts: 1) a check-box medi-
cal history component divided into four sections that are 
completed by the patients (weight history, nutrition impact 
symptoms, nutritional intake, and functional capacity) and  
2) sections relating to diagnosis, age, metabolic stress, a 
physical examination (subcutaneous fat loss, muscle wasting, 
and fluid status), and a global assessment to be completed 
by the medical team. For each component of the PG-SGA, 
0 to 4 points were awarded with reference to the relative 
effect on nutritional status. The scores range from 0 to 35, 
with a higher score reflecting greater nutritional risk, and 
scores of more than 9 indicating a critical need for nutritional 
or symptom management, or both. The 2 scores were then 
combined to classify the patients as well-nourished (SGA-A), 
moderately malnourished or suspected of being malnour-
ished (SGA-B), or severely malnourished (SGA-C) [5]. SGA-B 
and SGA-C are classified as malnourished.

The following clinical data were collected: age, BMI, under-
lying disease (a medical condition or disease that interferes 
with daily life or activities and requires continuous medical 
attention or medical care), diagnosis, International Federa-
tion of Gynecology and Obstetrics (FIGO) staging, recurrence 
status, surgical intervention, European Cooperative Oncology 
Group (ECOG) performance status, details of chemotherapy, 
and Common Terminology Criteria for Adverse Events ver-
sion 5.0. Blood parameter data collected included hemato-
logic markers, total number of lymphocytes per cubic mil-
liliter (TLC), and albumin level (g/dL), all collected within the 
2-week period before the next cycle of chemotherapy. TLC 
was calculated as the percentage of lymphocytes multiplied 
by the total white blood cell count and divided by 100. A 
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flowchart of the study is summarized in Fig. 1.

2. The sample size calculation
The sample size was calculated using the following formula 
[9]:
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where p represents the population of lung cancer patients 
who developed malnutrition during treatment with chemo-

therapy at 0.65 [10], while p0 was the reference value equal 
to 0.5, owing to unknown previous data. A minimum sample 
size of 88 patients is required. Reasons for referencing the 
lung cancer population include missing previous publications 
on the nutritional status of gynecologic cancer patients dur-
ing chemotherapy, as well as similarities in chemotherapy 
regimens and the non-involvement of oral surgery or radia-
tion.

3. Statistical analysis
Statistical analysis of the data was performed using IBM SPSS 
Statistics ver. 22.0 for Window program (IBM, Armonk, NY, 
USA). Chi-square or Fisher’s exact tests and t-tests were used 
for comparative analysis of the factors between the well-

Gynecologic cancer patients visited at OPD unit during 
April 20, 2020 to February 28, 2021

Inclusion criteria
1. Age over 18 year-old
2. ‌�During chemotherapy treatment at 

least 1 cycle or within 8 weeks after 
last cycle (n=290)

Exclusion criteria
1. Impairment of cognitive function
2. Non-Thai speaking patients
3. ‌�No convenience time for interview 

(n=189)

Inform  
consent
(n=101)

PG-SGA (part 1)
Self record by patients

PG-SGA (part 2)
Medical team interviewers

PG-SGA part 1: consisted of a check-box medical history component 
divided into 4 sections which is completed by the patients (weight 
history, nutrition impact symptoms, nutrition intake, and functional 
capacity)
PG-SGA part 2: relating to diagnosis, age, metabolic stress, a physical 
examination (subcutaneous fat loss, muscle wasting, and fluid status), 
and a global assessment to be completed by medical team

Fig. 1. The flow chart of the study. OPD, out-patient department; PG-SGA, patient generated-subjective global assessment.
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Table 1. Basic clinical data (n=101)

Total Well nourishment Malnurishedment P-valueb)

Age (yr) 54.59+10.59 54.11+10.47 54.11+11.11 0.783

BMI (kg/m2) 22.50+4.38 23.33+4.20 20.24+4.14 0.001

Underlying diseasea) 50 (49.5) 37 (36.6) 13 (12.9) 0.524

Cancer site 0.839

Ovary 34 (33.7) 26 (25.7) 8 (7.9)

Cervix 34 (33.7) 24 (23.8) 10 (9.9)

Endometrium 14 (13.9) 10 (9.9) 4 (4.0)

Fallopian tube 13 (12.9) 10 (9.9) 3 (3.0)

Gestational trophoblastic neoplasia 3 (3.0) 1 (1.0) 2 (2.0)

Leiomyosarcoma of uterus 1 (1.0) 1 (1.0) -

Peritoneum 1 (1.0) 1 (1.0) -

Ovary and endometrium 1 (1.0) 1 (1.0) -

Recurrence setting 48 (47.5) 32 (31.7) 16 (15.8) 0.181

Initial stage 0.396

I 15 (14.9) 9 (8.9) 6 (5.9)

II 13 (12.9) 10 (9.9) 3 (3.0)

III 48 (47.5) 34 (33.7) 14 (13.9)

IV 25 (24.8) 21 (20.8) 4 (4.0)

Surgery 70 (69.3) 54 (53.5) 16 (15.8) 0.225

ECOG 0.001

0 41 (40.6) 38 (37.6) 3 (3.0)

1 48 (47.5) 31 (30.7) 17 (16.8)

2 8 (7.9) 3 (3.0) 5 (5.0)

3 4 (4.0) 2 (2.0) 2 (2.0)

Line of chemotherapy 0.584

1 64 (63.4) 49 (48.5) 15 (14.9)

2 19 (18.8) 12 (11.9) 7 (6.9)

3 8 (7.9) 5 (5.0) 3 (3.0)

4 6 (5.9) 5 (5.0) 1 (1.0)

5 2 (2.0) 2 (2.0) -

6 2 (2.0) 1 (1.0) 1 (1.0)

Chemotherapy cycle at interviewed time 0.169

1 9 (8.9) 5 (5.0) 4 (4.0)

2 8 (7.9) 5 (5.0) 3 (3.0)

3 40 (39.6) 25 (24.8) 15 (14.9)

4 15 (14.9) 14 (13.9) 1 (1.0)

5 11 (10.9) 10 (9.9) 1 (1.0)

6 12 (11.9) 10 (9.9) 2 (2.0)

>6 6 (5.9) 5 (4.9) 1 (1.0)

Total cycles of chemotherapy 0.729

1-6 54 (53.5) 41 (40.6) 13 (12.9)
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nourished and malnourished groups, to calculate the odds 
ratio of categorical variables, and for comparison between 
the clinical and blood parameter variables. A receiver op-
erating characteristic curve (ROC) was used to assess the 
discriminative role of TLC and albumin levels, and the best 
cut-off value of each item was determined to further predict 
nutritional status. Binary logistic regression analysis with the 
backward likelihood ratio method was used to identify po-
tential independent predictive factors for nutritional status. 
Statistical significance was set at P<0.05.

Results

A total of 290 patients met the inclusion criteria, but 101 
provided consent to participate in this study. The remain-
ing participants refused to participate in the study because 
of the lack of convenient time for the interview. The clinical 

data are presented in Table 1. The mean age of the partici-
pants was 54.6 years old, and 49.5% had no underlying 
disease. The most frequent diagnoses were ovarian and cer-

Total Well nourishment Malnurishedment P-valueb)

7-12 21 (20.8) 16 (15.8) 5 (5.0)

13-20 16 (15.8) 9 (8.9) 7 (6.9)

>20 10 (9.9) 7 (6.9) 3 (3.0)

Nausea <0.001

Grade 1 74 (73.3) 71 (70.3) 3 (3.0)

Grade 2 24 (23.8) 3 (3.0) 21 (20.8)

Grade 3 3 (3.0) - 3 (3.0)

Vomiting 0.018

Grade 1 98 (97.0) 74 (73.3) 24 (23.8)

Grade 2 3 (3.0) - 3 (3.0)

Mucositis 0.004

Grade 1 97 (96.0) 74 (73.3) 23 (22.8)

Grade 2 2 (2.0) - 2 (2.0)

Grade 3 2 (2.0) - 2 (2.0)

Diarrhea 0.267

Grade 1 100 (99.0) 74 (73.3) 26 (25.7)

Grade 2 1 (1.0) - 1 (1.0)

Values are presented as mean±standard deviation or number (%).
BMI, body mass index; ECOG PS, european cooperative oncology group performance status.
a)Breast cancer 4 cases, diabetes mellitus (DM) 1 case, DM & single kidney 1 case, human immunodeficiency viral infection (HIV) 2 cases, hy-
pertension (HT) 10 cases, HT and heart disease 5 cases, HT & dyslipidemia (DLP) 7 cases, HT & DM 2 cases, HT & DM & DLP 1 case, HT & HIV 
1 case, HT & thyrotoxicosis 1 case, HT & venous thromboembolism (VTE) 5 cases, HT & VTE & hypothyroidism 1 case, hypothyroidism 1 case, 
thyrotoxicosis 1 case, VTE 4 cases, lymphoma 1 case, psoriasis 1 case, previous left ureteric injury 1 case; b)t-test, chi-square, Fisher-exact test.

Table 2. The PG-SGA score and classification 

Value

PG-SGA score

0-1 22 (21.8)

2-3 24 (23.8)

4-8 31 (30.7)

9-27 24 (23.8)

PG-SGA classification

Well nourished 74 (73.3)

Moderately malnourished 19 (18.8)

Severely malnourished 8 (7.9)

Values are presented as number (%).
PG-SGA, patient generated-subjective global assessment.

Table 1. Continued
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vical cancer. Nearly half of the participants were newly diag-
nosed, and the majority were in advanced stages. Eighteen 
patients had previously received concurrent chemoradiation, 
and eight had previously received radiation alone. In addi-
tion, about 70% of the patients underwent surgery before 
receiving chemotherapy, and five patients underwent bowel 
surgery, with three of them retaining colostomy. Regarding 
chemotherapy, 63.4% of the patients were chemo-naive. 
Nearly 60% of patients were administered a carboplatin 

plus paclitaxel regimen every 3 to 4 weeks. The other regi-
mens were as follows: cisplatin and paclitaxel (8), cisplatin 
and gemcitabine (3), carboplatin and pegylated liposomal 
doxorubicin PLD (3), cisplatin and etoposide (2), adriamycin 
and ifosfamide (2), carboplatin & 5-fluorouracil (1), cisplatin 
(2), PLD (2), ifosfamide (1), adriamycin (1), etoposide and 
methotrexate and actinomycin D and cyclophosphamide and 
vincristine (EMACO) (2), methotrexate and 5-fluorouracil (1), 
weekly paclitaxel (8), and weekly gemcitabine (7). All regi-
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0.0

ROC curve

0.0	 0.2	 0.4	 0.6	 0.8	 1.0
1-specificity
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Source of the curve

Test AUC 95% CI Cut point Sensitivity (%) Specificity (%) P-value

Total lymphocyte count 0.672 0.540-0.803 1,450.0 67.9 56.5 0.017

Albumin 0.826 0.730-0.922 3.9 82.1 65.2 <0.001

Fig. 2. Receiver-operating-characteristics (ROC) and area under the curve (AUC) for relationship of clinicopathologic parameters to 
malnourishment. A receiver operating characteristic curve (ROC) analysis of the total lymphocyte count (TLC) and albumin level for the 
prediction of nutritional status revealed a significant area under the curve=0.672 for TLC and 0.826 for albumin level. Therefore, the most 
effective cut-off point of TLC was 1,450 cells/µL, and for albumin was 3.9 g/dL. Diagonal segments are produced by ties. CI, confidence 
interval.

Table 3. The relationship between total lymphocyte count (TLC) and nutritional status

Well nourished (n=74) Not well nourished (n=27) P-valuea) (95% CI)

TLC (cells/µL) 1,754.770±629.030 1,360.000±712.370 0.017 (74.550-714.830)

Albumin (g/dL) 4.200±0.383 3.650±0.530 <0.001 (0.303-0.802)

Values are presented as mean±standard deviation unless otherwise indicated.
CI, confidence interval.
a)t-test.
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Table 4. Factors to predict malnourishment status

Factor Total

Number of patients divided 
by nutritional status

Univariate analysisa) Multivariate analysisb)

Well-nour-
ished

Malnour-
ished

OR (95% CI) P-value
Adjusted OR  

(95% CI)
P-value

First diagnosis of 
recurrence

53 42 (79.2) 11 (20.8) 1.909 (0.780-4.672) 0.181 - -

48 32 (66.7) 16 (31.3)

First line CMT 64 49 (76.5) 15 (23.5) 1.568 (0.638-3.853) 0.357 - -

2nd to 6th line CMT 37 25 (67.5) 12 (32.5)

Number CMT cycles

>3 44 39 (88.6) 5 (11.4) 4.903 (1.677-14.335) 0.003 3.293 (0.868-12.491) 0.080

≤3 57 35 (61.4) 22 (38.6)

Age (yr)

≤60 64 47 (73.4) 17 (26.6) 1.024 (1.006-0.983) 1.000 - -

>60 37 27 (73.0) 10 (27.0)

Stage

I & II 28 19 (67.8) 9 (32.2) 0.691 (0.266-1.796) 0.460 - -

III & IV 73 55 (75.3) 18 (24.7)

Albumin (g/dL)c)

>3.95 54 46 (85.2) 8 (14.8) 8.625 (2.879-25.840) <0.001 6.709 (2.113-21.304) 0.001

≤3.95 25 10 (40.0) 15 (60.0)

BMI (kg/m²)

≤25 74 50 (67.5) 24 (32.5) 3.840 (1.052-14.022) 0.042 2.389 (0.531-10.735) 0.256

>25 27 24 (88.9) 3 (11.1)

TLC (cells/µL)

≥1,450 60 49 (81.7) 11 (18.3) 2.851 (1.152-7.056) 0.024 1.875 (0.538-6.532) 0.324

<1,450 41 25 (61.0) 16 (39.0)

Anemia

No 52 43 (82.7) 9 (17.3) 2.774 (1.101-6.988) 0.027 2.067 (0.591-6.769) 0.265

Yes 49 31 (63.3) 18 (36.7)

Leukopenia

No 65 46 (70.8) 19 (29.2) 0.692 (0.267-1.789) 0.446 - -

Yes 36 28 (77.8) 8 (22.2)

Neutropenia

No 48 30 (62.5) 18 (37.5) 0.341 (0.135-0.860) 0.020 0.343 (0.103-1.142) 0.076

Yes 53 44 (83.0) 9 (17.0)

Thrombocytopenia

No 89 66 (74.1) 23 (25.9) 1.435 (0.395-5.216) 0.582 - -

Yes 12 8 (66.7) 4 (33.3)

Surgery 70 54 (77.1) 16 (22.9) 0.539 (0.214-1.356) 0.225 - -

No surgery 31 20 (64.5) 11 (35.5)

No UD 52 38 (73.1) 14 (26.9) 0.980 (0.406-2.367) 1.000 - -

Present UD 49 36 (73.5) 13 (26.5)
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mens were scheduled as every 3 to 4 weeks except EMACO 
and methotrexate + folinic acid, which were administered 
every 2 weeks, and weekly paclitaxel and gemcitabine were 
administered at 3 consecutive weeks every 28 days for 1 
cycle. When basic clinical data were compared between the 
well-nourished and malnourished groups, it was observed 
that malnourishment was significantly associated with a low 
BMI, a high ECOG score, and a high grade of nausea, vomit-
ing, and mucositis. 

Most of the patients were interviewed for the PG-SGA af-
ter receiving at least three cycles of chemotherapy, and 9.9% 
of the participants had received more than 20 chemotherapy 
cycles. Grade 2 and 3 nausea occurred in 24 and three pa-
tients, respectively, whereas grade 2 vomiting occurred in 
only three patients. 

Concerning nutritional status, about 24% of the patients 
revealed PG-SGA scores equal to or more than nine, and the 
prevalence of well, moderate and severe malnourishment 
was 73.3%, 18.8%, and 7.9%, respectively, as shown in  
Table 2. Therefore, 26.7% of participants were malnour-
ished. To identify the potential factors associated with mal-
nutrition, ROC and the area under the curve for the opti-
mum cut-off points of TLC and albumin were used, and the 
results showed that the most effective cut-off point of TLC 
was 1,450 cells/µL and albumin was 3.9 g/dL. as shown in 
Fig. 2. The mean values of TLC and albumin in the malnour-
ished group were significantly lower than those in the well-
nourished group (Table 3).

The possible factors associated with nutritional status were 
categorized into two groups for comparison in the univariate 
analysis, and the significant factors were further evaluated in 
the multivariate analysis (Table 4). The results showed num-

ber of cycles of chemotherapy equal to or less than three, an 
albumin level equal to or less than 3.95 g/dL, a BMI less than 
or equal to 25 kg/m2, TLC less than 1,450 cells/µL, presence 
of anemia, and no presence of neutropenia were significant 
potential associated factors for malnourishment. However, 
only an albumin level equal to or less than 3.95 g/dL was an 
independent potential associated factor for malnutrition with 
an adjusted odds ratio of 6.709 (95% confidence interval 
2.113-21.304). 

Discussion

This study found that the prevalence of moderate and severe 
malnutrition according to the PG-SGA assessment in gyneco-
logical cancer patients during treatment with chemotherapy 
was 18.8% and 7.9%, respectively. This means that about 
a quarter of these patients were confronted with this prob-
lem. This prevalence is closely aligned with cancer-related 
malnutrition reported in an earlier study that showed the 
incidence varied from 30% to 90% depending on the tumor 
site, stage of disease, and treatment [11]. Arielen et al. [7] 
conducted a cross-sectional study of 60 cancer patients ad-
mitted for chemotherapy treatment and evaluated their nu-
tritional status using the PG-SGA. Approximately half of the 
patients were diagnosed with colon and rectal cancers. They 
found that the prevalence of malnutrition was 77%. Na et 
al. [12] reported the nutritional status of 1,588 hospitalized 
cancer patients using the PG-SGA and found that patients 
with esophageal, pancreaticobiliary, and lung cancer had 
significantly higher malnutrition rates than those with stom-
ach, liver, and colon cancer (52.9%, 47.6%, and 42.8% vs. 

Factor Total

Number of patients divided 
by nutritional status

Univariate analysisa) Multivariate analysisb)

Well-nour-
ished

Malnour-
ished

OR (95% CI) P-value
Adjusted OR  

(95% CI)
P-value

PT regimen 58 45 (77.6) 13 (22.4) 1.671 (0.688-4.059) 0.266 - -

Non PT regimen 43 29 (67.4) 14 (32.6)

Values are presented as number (%). Anemia, hemoglobin less than 10 gm%; leukopenia, total white blood cell count less than 3,000 cell/mm3; 
neutropenia, absolute neutrophil count less than 1,500 cell/mm3; thrombocytopeniaplatelet count less than 100,000 cell/mm3.
CMT, chemotherapy; BMI, body mass index; TLC, total lymphocyte count; UD,underlying disease; PT, percentage of total cases; OR, odds ratio; 
CI, confidence interval.
a)Chi-square test; b)Binary regression analysis (backward Likelihood ratio); c)No data 22 cases.

Table 4. Continued
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29.1%, 24.7%, and 15.9%, respectively), and patients un-
dergoing chemoradiation or supportive care had significantly 
higher malnutrition rates than those undergoing surgery. 
To the best of our knowledge, there have been no previous 
cross-sectional studies on the prevalence of nutritional status 
in gynecological cancer patients during chemotherapy treat-
ment. Laky et al. [13] conducted a prospective study assess-
ing the nutritional status of 145 gynecologic cancer patients 
before treatment and found that 20% of them were mod-
erately malnourished according to the PG-SGA classification 
and none were severe. In addition, after adjusting for patient 
age, BMI, and albumin level, ovarian cancer patients were 
19 times more likely to be categorized as malnourished than 
patients with benign conditions. However, the prevalence 
of malnutrition in our study was relatively low compared to 
previous studies [12]. This might be because almost all of 
our patients had a good performance status and received 
chemotherapy as first-line treatment, and 40% received only 
three cycles at the time of the interview.

Chemotherapy toxicities such as nausea, vomiting, consti-
pation, diarrhea, anorexia, malabsorption, taste and olfactory 
changes, and fatigue encourage changes in ingestion and di-
gestion, leading to malnutrition, which successively increases 
the chance of poor treatment results by impairing immune 
functions [3]. 

With regard to the risk factors for malnutrition, weight 
loss, high BMI [14], and the prognostic nutritional index, 
which is calculated by the serum albumin and lymphocyte 
count, were first mentioned in gastrointestinal surgery cases 
in cancer patients. Leandro-Merhi et al. [15] studied the re-
lationship between TLC and nutritional status in 131 cancer 
patients aged >65 years and found that TLC was correlated 
with mid-upper arm circumference, triceps skinfold thickness, 
and nutritional risk according to nutritional risk screening. 
Another study on the biochemical parameters of TLC and 
albumin was conducted in Brazil by Arielen et al. [7]. They 
summarized that only an albumin level of less than 3.0 g/dL 
was significantly associated with the diagnosis of malnour-
ishment according to the PG-SGA. The results of this study 
were consistent with our findings. We found a significant 
correlation between the lower mean levels of both TLC and 
serum albumin in the malnourished group. However, only a 
serum albumin level of less than or equal to 3.95 g/dL was 
an independent factor for malnourishment in patients. This 
is interesting because this albumin level is not the hypoalbu-

min level defined as less than 3.5 g/dL [16]. Therefore, based 
on our results, patients who were identified as having these 
albumin levels should be concerned about their nutritional 
status. This may be because most of our patients were not 
seriously ill, and we included both moderate and severe mal-
nutrition in the same group. The possible explanation that 
TLC did not significantly affect malnutrition in the present 
study might be the different age groups of the participants 
when compared to the study by Leandro-Merhi et al. [15]. 

The strength of the present study was the adequate num-
ber of patients who were interviewed by well-trained stan-
dardized interviewers, and their blood results came from one 
institute, which would provide consistent laboratory data. 
However, our study has two limitations. The first was the 
heterogeneity of chemotherapy and diagnosis, which could 
affect the outcome. The second was the cross-sectional de-
sign of the study, which meant that we did not know about 
each patient’s future progress or improvement when they 
were informed about their nutritional status and the impact 
of malnutrition on the treatment outcome.

Patients with gynecologic cancer treated with chemother-
apy were occasionally found to be malnourished, with the 
independent predictive predictor being a blood albumin level 
less than or equal to 3.95 g/dL.
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