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The Effect of Gastrointestinal Symptoms on Objective Criteria
of Malnutrition in Dialysis Patients: Cross-Sectional Research
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ABSTRACT Objective: Gastrointestinal symptoms are common in
chronic kidney disease (CKD) patients. This situation creates a ten-
dency toward malnutrition. The aim of the current study was to deter-
mine the causes of gastrointestinal symptoms and to evaluate their
effect on Prognostic Nutritional Index (PNI) and the Controlling Nu-
tritional Status (CONUT) score which are the objective criteria to de-
tect malnutrition. Material and Methods: A total of 66 hemodialysis
and 51 peritoneal dialysis patients were included in this study. Patients
were divided into two groups. Group I consisted of 26 patients who an-
swered more than 50% of the 16 questions on a gastrointestinal symp-
toms Likert-type questionnaire as “frequently” or “very frequently”.
Laboratory and demographic features of patients were recorded. PNI
score was calculated using the formula: [10xserum albumin value
(g/dL)]+ (0.005xlymphocyte count/mm3). CONUT score was calcu-
lated by summing the scores given to certain ranges of total lymphocyte
count, albumin, and total cholesterol value. A low PNI and high
CONUT score indicates nutritional deficiencies. Result: There was no
difference in demographic characteristics between groups. PNI score
was lower and CONUT score was higher in Group 1. Diabetes mellitus
(DM) and CRP-albumin ratio (CAR) were found to be independent risk
factors in the development of gastrointestinal symptoms. In multivari-
ate regression analysis, it was observed that DM, non-steroidal anti-
inflammatory drugs (NSAID) use, and CAR elevation rather than
gastrointestinal symptoms affect the CONUT and PNI scores.
Conclusion: DM and inflammation play roles in the development of
gastrointestinal symptoms. Malnutrition is affected not only by
gastrointestinal symptoms but also by underlying additional diseases,
some drugs such as NSAID, and inflammation in dialysis patients.
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OZET Amag: Gastrointestinal semptomlar kronik bobrek hastalarinda
(KBH) yaygin goriiliir. Bu durum malniitrisyona egilim yaratir. Mev-
cut ¢alismanin amaci, gastrointestinal semptomlarin nedenlerini tespit
etmek ve malniitrisyonu degerlendiren objektif kriterlerden olan Prog-
nostik Beslenme indeksi [Prognostic Nutritional Index (PNI)] ve Kont-
rollii Beslenme Durum [Controlling Nutritional Status (CONUT)]
skoru tizerine etkisini degerlendirmektir. Gere¢ ve Yontemler: Calis-
maya 66 hemodiyaliz, 51 periton diyaliz hastasi alindi. Hastalar iki
gruba ayrildi. Gastrointestinal semptomlar1 degerlendirmek igin 16 so-
rudan olusan Likert tipi anketteki sorularin %50’den fazlasina “sik”
veya “cok sik” cevaplarini veren 26 hasta Grup 1’1 olusturdu. Hastala-
rin demografik ve laboratuvar verileri kaydedildi. PNI [10xserum al-
bumin degeri (g/dL)]+ (0,005xlenfosit sayisy/mm3) formiiliiyle
hesaplandi. CONUT skoru lenfosit sayisinin, albumin degerinin ve total
kolesteroliin belirli araliklarina puan verip, toplami olarak hesaplandi.
Diisiik PNI ve yiiksek CONUT skoru beslenme eksikligini gosterir.
Bulgular: iki grup arasinda demografik 6zellikler agisidan fark yoktu.
Grup 1’de PNI diisiik, CONUT skoru yiiksek bulundu. Diabetes melli-
tus (DM) ve C-reaktif protein-albumin oran1 (CAO) gastrointestinal
semptomlarin gelisimi agisindan bagimsiz birer risk faktorii oldugu tes-
pit edildi. Cok degiskenli regresyon analizinde gastrointestinal semp-
tomlardan ziyade DM, CAO yiiksekligi ve nonsteroid antiinflamatuar
ilag (NSAII) kullaniminin PNI ve CONUT skorunu etkiledigi tespit
edildi. Sonu¢: DM ve inflamasyon gastrointestinal semptomlarin geli-
siminde rol oynamaktadir. Malniitrisyon diyaliz hastalarinda sadece
gastrointestinal semptomlardan degil ayn1 zamanda altta yatan ek has-
taliklardan, NSAII gibi baz ilaglardan ve inflamasyondan etkilenmek-
tedir.
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Gastrointestinal symptoms are more common in
dialysis patients than in the general population. Due
to the differences in evaluation methods, identifica-
tion, and inclusion and exclusion criteria, the preva-
lence in published studies ranges over a wide
spectrum.! Gastrointestinal symptoms affect eating,
digestion, and absorption events, causing malnutri-
tion in patients.>* In addition to subjective methods
such as subjective global assessment and malnutri-
tion inflammation score, objective methods such as
anthropometric measurements and biochemical pa-
rameters are used to evaluate nutritional status. The
Prognostic Nutritional Index (PNI) and Controlling
Nutritional Status (CONUT) score, which were cre-
ated initially to be applied in patients undergoing in-
tensive care and post-surgery cancer patients, have
been shown to be effective objective methods for de-
termining the progression of many diseases and for
evaluating malnutrition.*” Over time, these indexes
were applied in chronic kidney disease (CKD) and
dialysis patients. It was found that these indexes
could be predictors of malnutrition, CKD progres-
sion, and mortality.®!°

The aim of the current study was to determine
the causes of gastrointestinal symptoms and to in-
vestigate the effect of gastrointestinal symptoms on
PNI and CONUT scores.

I MATERIAL AND METHODS

STUDY POPULATION AND
LABORATORY MEASUREMENTS

A total of 66 hemodialysis and 51 peritoneal dialysis
patients who were followed in the dialysis unit of our
hospital between 2018 and 2020 were included in the
study. The gastrointestinal symptoms questionnaire
is a Likert-type questionnaire consisting of three sub-

categories. It is completed according to the frequency
of symptoms as “never”, “rarely”, “occasionally”,
“frequently”, and “very frequently” that may have
caused disturbance in the previous three months
(Table 1).'" Patients were divided into two groups.
Group I consisted of 26 patients who answered more
than 50% of the 16 questions in questionnaire as “fre-
quently” or “very frequently”’. Remaing patients form
Group II. Demographic characteristics, comorbid dis-
eases, medications used, and body mass indices
(BMI) were recorded. Biochemical parameters, C-re-
active protein (CRP), CRP-albumin ratio (CAR), and
complete blood counts were measured. Patients di-
agnosed with hematological diseases, active infec-
tion, malignancy, New York Heart Association class
IIT and IV heart failure, inflammatory bowel disease,
patients on tube feeding or parenteral nutrition, pa-
tients who had peritonitis, had catheter infection, and
were hospitalized for any reason in the last month be-
fore starting the study, patients who received dialysis
for less than six month and patients with non-regular
follow-up were excluded from the study. The ethical
approval of the study was obtained from the Ankara
Training and Research Hospital Ethics Committee of
our hospital in accordance with Helsinki Declaration
(date: December 1, 2022, no: E.-21/802/22.12.2021).
Patient’s written informed consent was taken.

CALCULATION OF CAR, PNI, CONUT SCORES

CAR was calculated using the formula: CRP value
(mg/L)/albumin value (g/L)x1,000. A higher CAR
indicates increased inflammation. The formula to
calculate the PNI is [10xserum albumin value
(g/dL)+0.005xperipheral lymphocyte count (/mm?)].
A lower PNI indicates a high risk of malnutrition.*!
The CONUT score is calculated based on albumin,
total cholesterol level, and total lymphocyte count.

TABLE 1: Gastrointestinal symptom questionnaire.

Oesophageal symptoms
Upper dysmotility symptoms
Bowel symptoms

Heartburn and/or dysphagia

At least one of early satiety, postprandial fullness, bloating, nausea, or vomiting.

At least one of self reported diarrhoea or constipation, loose or watery stools,

>3 bowel movements each day, urgency, faecal incontinence,

<3 bowel movements each week, hard or lumpy stools, or feelings of anal blockage.
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Points are given to each laboratory interval and the
sum of the points constitutes the CONUT score
[(serum albumin: 3.5 g/dL: 0 points; 3.49-3.0: 2
points; 2.99-2.5: 4 points; and <2.5: 6 points; lym-
phocytes: 1,600/L: 0 points; 1,200-1,599: 1 point;
800-1,199: 2 points; and <800: 3 points; and total
cholesterol: 180 mg/dL: O points; 140-179: 1 point;
100-139: 2 points; and <100: 3 points.)] High conut
score indicates malnutrition.®

STATISTICAL ANALYSIS

SPSS 22 (SPSS inc. IBM 2010 USA) program was
used for statistical analysis in the study. Kolmogorov-
Smirnov and Shapiro-Wilk tests were used to evalu-
ate the normal distribution. Normally distributed
parameters were expressed as mean and standard de-
viation, and non-normally distributed parameters
were expressed as the median (interquartile range).
Pearson’s ¢? or Fisher’s exact test was used for cate-
gorical data. Categorical variables were presented as
frequency ratio (n) and percentage (%). Nonparamet-
ric variables were compared with the Mann-Whitney
U test. Univariate and multivariate Cox regression
analysis were performed to determine the relationship
between gastrointestinal symptoms, PNI and CONUT
scores, and all laboratory tests, comorbid diseases,
drugs used, and demographic features. A difference
was considered significant when p<0.05.

I RESULTS

The mean age of the patients was 52.17+14.74 years,
the mean dialysis period was 5.63+£5.01 years, and
43.6% of the patients were women. 40 of the 66 he-
modialysis patients received hemodialysis through
the arteriovenous fistula, while the remaining 26 pa-
tients received hemodialysis through the central ve-
nous catheter. There were no significant differences
in terms of gender, age, dialysis type, comorbid dis-
eases, drugs, and BMI between groups. Dialysis time
was significantly shorter in Group I compared to
Group II. It was also found that calcium, albumin, he-
moglobin, and PNI were lower, while uric acid, CRP,
CAR, and CONUT were higher in Group I (Table 2).
The most common symptoms were post-meal bloat-
ing (22%), constipation (20%), and heartburn (18%).
In regression analysis, it was determined that diabetes
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mellitus (DM) [hazard ratio (HR): 4.912, p: 0.002],
CAR (HR: 1.819, p: <0.001) were independent risk
factors for the development of gastrointestinal symp-
toms (Table 3).

Two groups were created based on a CONUT
score below or above three. After adjusting for age,
gender, dialysis type, drugs, and comorbid diseases,
DM (HR: 2.255, p: 0.007), CAR (HR: 1.120, p:
0.045), uric acid (HR: 1.324, p: 0.019), non-steroidal
anti-inflammatory drugs (NSAID) use (HR: 2.876, p:
0.021) were observed to affect the CONUT score in
regression analyses (Table 4). The effect of gastroin-
testinal symptoms on the CONUT score was ob-
served only in univariate regression analysis.

Similarly, two groups were created based on a
PNI score below or above 45. Regression analysis
showed that after adjusting for confounding factors,
DM, CAR, uric acid, and NSAID use affected the
PNI score (HR: 2.880, p: 0.001; HR: 1.152, p: 0.012;
HR: 1.31, p: 0.027; HR: 1.994, p: 0.04, respectively)
(Table 5). It was also found that the gastrointestinal
symptoms affected the PNI score only in univariate
regression analysis.

I DISCUSSION

In patients with CKD, gastrointestinal symptoms are
observed more frequently than in the normal popula-
tion according to both the results of the questionnaire
and the endoscopic and colonoscopic findings. The
direct effects of dialysis modalities, inflammation,
comorbid diseases, and medications play roles in the
development of gastrointestinal symptoms. Zuvela et
al. reported that the prevalence of gastrointestinal
symptoms ranged from 1.6 to 72.3% in hemodialysis
patients and from 5 to 93.1% in peritoneal dialysis
patients. They attributed this significant variation to
the use of different methodologies. The most com-
mon symptoms were indigestion, abdominal pain,
reflux, and constipation.' In the present study, post-
meal bloating, heartburn, and constipation were the
most common symptoms. There was no significant
difference between the two groups in terms of DM.
However DM was found to be independent risk fac-
tors in the development of gastrointestinal symptoms
in regression analysis. DM is an important risk factor
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TABLE 2: The comparison of demographic and laboratory data between groups.

Parameters

Gender (female) (%)
Age (year)

Dialysis type (hemodialysis) (%)
DM (%)

CVD (%)

BMI (kg/m?)

Dialysis time (year)
Urea (mg/dL)
Creatinine (mg/dL)
Calcium (mg/dL)
Phosphorus (mg/dL)
Parathormone (ng/L)
Albumin (g/dL)

Uric acid (mg/dL)
CRP (mglL)

CAR

WBC (106/L)
Neutrophil (106/L)
Lymphocyte (106/L)
Monocytes (106/L)
Hemoglobin (g/dL)
Platelet (106/L)

Total cholesterol (mg/dL)
HDL (mg/dL)

LDL (mg/dL)
Triglycerides (mg/dL)
CONUT

PNI (%)

Cinacalcet (%)

PBD (%)

NSAID (%)

RAAS blocker (%)
Calcium channel blocker (%)
Anti-coagulant (%)

Group | (n=26)
375
56.12+11
50
313
313
24.10 (4.24)
2.25(3)
122.56+40.04
7.49+2.69
8.31+0.91
5.1(2.13)
363.5 (412.75)
3.5(1.03)
6.25(1.9)
12.15 (16.56)
3.58 (4.94)
6,151+2,070
4,975+1,783
1,367+485
6034303
9.6+1.36
221,000 (43,750)
154.5 (77.5)
39 (16.25)
82 (62.75)
117 (115.75)
3.5(3.75)
41.3747.21
20
13.7
20
18.2
234
33

Group Il (n=91)

446
5154+15.13
57.4
228
297
24.60 (5.78)
4(7)
119.79+30.68
8.30£2.29
8.89+0.87
46(1.9)
378 (379)
3.8(0.50)
5.7 (13)
5.5 (7.45)
143 (2.04)
6,813+1,741
433+1,282
1,553+586
545+153
11.1041.45

210,000 (96,000)

154 (59)
40 (13)
80 (48.5)
120 (100)
2(3)
46.02+5.55
80
86.3
80
8138
766
96.7

p value
0.212
0.174
0.256
0.121
0.578
0.426
0.033
0.532
0.424
0.017
0.789
0.812
0.038
0.043
0.011
0.005
0.532
0.207
0.288
0.631
0.001
0.356
0.456
0.158
0.252
0.278
0.028
0.026
0.543
0.992
0.445
0.648
0.448
0.056

DM: Diabetes mellitus; CVD: Cardiovascular disease; BMI: Body mass index; CRP: C-reactive protein; CAR: CRP-albumin ratio; WBC: White blood cell; HDL: High-density lipoprotein;
LDL: Low-density lipoprotein; CONUT: Controlling Nutritional Status score; PNI: Prognostic Nutritional Index; PBD: Phosphorus binding drug; NSAID: Non-steroidal anti-inflammatory

drugs; RAAS: Renin angiotensin aldosterone system.

TABLE 3: Univariate and multivariate Cox regression analysis of risk factors affecting the development of

gastrointestinal symptoms.

Univariate regression Multivariate regression

Parameters HR 95% CI p value HR 95% CI p value
DM 5.593 1.456-21.480 0.012 4912 1.568-17.852 0.002

CAR 1.954 1.242-3.075 0.004 1.819 1.315-2.517 <0.001

CRP 1.332 1.153-1.538 <0.001

HR: Hazard ratio; Cl: Confidence interval; DM: Diabetes mellitus; CRP: C-reactive protein; CAR: CRP-albumin ratio.
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TABLE 4: Univariate and multivariate Cox regression analysis of risk factors affecting CONUT scores.

Univariate regression

Parameters HR 95% ClI

DM 4.725 2.173-10.274
Uric acid 1.6 1.204-2.126
CAR 3.399 1.780-6.487
NSAID 4596 1.610-13.120
Gastrointestinal symptoms 3.121 1.573-6.192

Multivariate regression

p value HR 95% CI p value
<0.001 2.255 1.245-4.086 0.007
0.001 1.324 1.048-1.674 0.019
<0.001 1.120 1.003-1.251 0.045
0.004 2.876 1.170-6.638 0.021
0.001

CONUT: Controlling nutritional status score; HR: Hazard ratio; Cl: Confidence interval; DM: Diabetes mellitus; CAR: C-reactive protein-albumin ratio; NSAID: Non-steroidal

anti-inflammatory drugs.

TABLE 5: Univariate and multivariate Cox regression analysis of risk factors affecting PNI scores.

Univariate regression

Parameters HR 95% ClI

DM 3.964 1.703-9.228
Uric acid 1.492 1.138-1.958
CAR 3.475 1.636-7.378
Anti-coagulant 3.238 1.144-9.169
NSAID 2490 1.199-5.172
Gastrointestinal symptoms 2.856 1.389-5.875

Multivariate regression

p value HR 95% CI p value
0.001 2.880 1.563-5.308 0.001
0.004 1.310 1.031-1.664 0.027
0.001 1.152 1.031-1.286 0.012
0.027
0.014 1.994 1.032-3.854 0.04
0.004

PNI: Prognostic Nutritional Index; HR: Hazard ratio; CI: Confidence interval; DM: Diabetes mellitus; CAR: C-reactive protein-albumin ratio; NSAID: Non-steroidal anti-inflammatory drugs.

for the development of CKD worldwide. Cere-
brovascular and cardiovascular events, gastrointesti-
nal disorders, and chronic inflammation as well as
CKD accelerate mortality in diabetic patients. Up to
50% of patients with Type 1 and Type 2 DM have
delayed gastric emptying, which can be documented
with scintigraphy and 13C breath tests. Many patients
with delayed gastric emptying have dyspepsia or gas-
troparesis.'? Similar to DM, uremia has also been
shown to cause delayed gastric emptying.'

In some studies, the effects of the number of
drugs used, corticosteroid history, residual renal func-
tion, psychosomatic symptoms, dialysis modality,
and gender rather than DM on gastrointestinal symp-
toms were determined.-'*!S In the present study, the
effect of drug types on gastrointestinal symptoms was
evaluated but no effect found in regression analysis.
In addition, dialysis modality rates were similar be-
tween the two groups and an effect of dialysis modal-
ity on gastrointestinal symptoms was not found. In a
study conducted by Kahvecioglu et al., it was re-
ported that there was no effect of dialysis modality
on gastrointestinal symptoms.'¢
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Renal failure itself, changes in nutrition, and
drugs cause changes in the gut microbiota.!” Changes
in the microbiota disrupt the intestinal barrier and
cause translocation of bacterial components into the
circulation. Therefore persistent systemic inflamma-
tion develops. Both the changes in the microbiota and
systemic inflammation cause gastrointestinal symp-
toms. In the current study, inflammation parameters
were found to be high in the group with gastroin-
testinal symptoms, and it was also determined in the
regression analysis that inflammation affected the de-
velopment of gastrointestinal symptoms.

Gastrointestinal symptoms cause malnutrition in
chronic kidney patients over time and negatively af-
fect quality of life. Today, both subjective and ob-
jective criteria are used to evaluate malnutrition.
Although there is often a correlation between gas-
trointestinal symptoms and subjective criteria, occa-
sionally, there is no association between objective
criteria and gastrointestinal symptoms.'® In the cur-
rent study, PNI and CONUT scores, which are one
of the objective criteria, were used to evaluate mal-
nutrition. The lymphocyte count has an important
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place in the formula of both of these scores. Malnu-
trition affects the structure of the lymphocytes of the
thymus, causing disruption in T cell immunity. Also,
essential vitamins and amino acids have a negative
effect on both T and B cell numbers. However, the
underlying mechanism is not fully understood."” In a
study conducted in patients with anorexia nervosa, it
was determined that total lymphocyte count de-
creased and CD4 and CDS cell distribution was al-
tered compared to the healthy group.? In another
study conducted in hospitalized elderly patients, a re-
lationship was found between total lymphocyte count
and middle arm muscle circumference and triceps
skin thickness.?! After the realization that lympho-
cytes and albumin reflect nutritional status, various
formulas including both of these variables were de-
veloped. PNI and CONUT scores were first applied
in post-surgery cancer patients and in patients under-
going intensive care who receive total parenteral nu-
trition therapy. Consequently, PNI and CONUT
scores were found to be important predictors in de-
termining prognosis. Over time these indexes were
applied in CKD and dialysis patients. In a study con-
ducted on 252 peritoneal dialysis patients, it was re-
ported that the CONUT score reflected nutrition, and
mortality increased in patients with CONUT scores
of three and above.? In another study evaluating PNI
in 252 peritoneal dialysis patients, it was found that
PNI is a risk factor for cardiovascular mortality.’ In a
study consisting of Stage 3, 4, 5 CKD patients, it was
also reported that low PNI levels affect CKD pro-
gression.!’ In the current study, we found that PNI
score was lower and CONUT score was higher, and
we investigated possible risk factors that may affect
the PNI and CONUT scores. In univariate regression
analysis, gastrointestinal symptoms were found to af-
fect CONUT and PNI score. However, in multivari-
ate regression analysis, it was observed that the
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presence of DM, NSAID use, and elevation of uric
acid and CAR affect the CONUT and PNI scores, but
gastrointestinal symptoms had no relationship.

The limitations of current study are the differ-
ence between the number of patients in Group I and
11, retrospective study design, and not evaluating pa-
tients’ socio-economic status and psychosomatic
symptoms.

I CONCLUSION

Gastrointestinal symptoms are common in patients
with CKD. DM and inflammation play roles in the
development of gastrointestinal symptoms. In dialy-
sis patients, malnutrition is affected not only by gas-
trointestinal symptoms but also by underlying
additional diseases, medications, and inflammation.
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