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Abstract 
Introduction: among the groups more affected by the COVID-19 pandemic were patients undergoing chronic hemodialysis (HD) treatment 
due to their comorbidities, advanced age, impaired innate and adaptive immune function, and increased nutritional risk due to their underlying 
inflammatory state. All of these factors contribute to a higher risk of severe complications and worse outcomes compared to the general population 
when infected with SARS-CoV-2.

Objective: the objective of this study was to describe the nutritional characteristics of and their potential association with the prognosis of 
COVID-19 in patients undergoing chronic HD treatment.

Method: a descriptive, retrospective, observational design. All cases of COVID-19 in patients undergoing chronic treatment at the Hemodialysis 
Unit of Hospital de Manises, Valencia, Spain, from the start of the pandemic to before vaccination were included.

Results: for that, 189 patients were studied, who received chronic HD treatment in the hospital unit, 22 patients were diagnosed with COVID-19 
(12 %) in that period. The mean age was 71 years, 10 were women, the Charlson index was 6.59 points, diabetes mellitus 10, vintage HD 51.6 
months, 2 patients had previously received a currently non-functioning kidney transplant, 16 had arteriovenous fistula as vascular access, and 
6 had central vascular access. The mean dialysis session time was 220.14 minutes and the initial value of the single dose of the Kt/V pool was 
1.7. Sixteen patients had body composition measurement, a strong association (p < 0.05) was identified between mortality and BMI, as well 
as mortality and FTI. Furthermore, the differences between deceased and surviving groups in the serum levels of various variables related to 
nutritional status were analyzed, finding significant differences with p < 0.05 in the value of triglycerides and ferritin. 

Conclusions: higher body mass index and higher body fat content, along with lower baseline levels of triglycerides and ferritin, were significantly 
associated with higher COVID-19 mortality in patients on chronic hemodialysis. These findings suggest that the initial nutritional status of these 
patients can significantly influence the prognosis of SARS-CoV-2 infection.
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Resumen
Introducción: entre los grupos más afectados por la pandemia de COVID-19 se encuentran los pacientes en tratamiento crónico de hemodiá-
lisis (HD) por sus comorbilidades, edad avanzada, deterioro de la función inmune innata y adaptativa, y mayor riesgo nutricional por su estado 
inflamatorio de base. Todos estos factores contribuyen a un mayor riesgo de complicaciones graves y peores resultados en comparación con la 
población general cuando se infectan con SARS-CoV-2.

Objetivo: el objetivo de este estudio es describir las características nutricionales y su potencial asociación con el pronóstico de COVID-19 en 
pacientes en tratamiento crónico de HD.

Método: diseño observacional retrospectivo y descriptivo. Se incluyeron todos los casos de COVID-19 en pacientes en tratamiento crónico en la 
Unidad de Hemodiálisis del Hospital de Manises, Valencia, desde el inicio de la pandemia hasta antes de la vacunación.

Resultados: de 189 pacientes que recibieron tratamiento de HD crónica en la unidad hospitalaria, 22 pacientes fueron diagnosticados con 
COVID-19 (12 %) en ese período. La edad media fue de 71 años, 10 eran mujeres, índice de Charlson de 6,59 puntos, diabetes mellitus 10, 
tiempo en diálisis 51,6 meses, 2 pacientes habían recibido previamente un trasplante renal actualmente no funcionante, 16 tenían fístula 
arteriovenosa como acceso vascular, y 6 tenían acceso vascular central. El tiempo medio de la sesión de diálisis fue de 220,14 minutos y el 
valor inicial de la dosis única del pool de Kt/V fue de 1,7. Tenían medición de la composición corporal 16 pacientes, se identificó una fuerte 
asociación (p < 0,05) entre mortalidad e IMC, así como mortalidad y FTI. Además las diferencias entre los grupos de fallecidos y sobrevivientes 
en los niveles séricos de diversas variables relacionadas con el estado nutricional fueron analizados, encontrando diferencias significativas con 
p < 0,05 en el valor de triglicéridos y ferritina.

Conclusiones: un índice de masa corporal más alto y un mayor contenido de grasa corporal, junto con niveles basales más bajos de triglicéridos 
y ferritina, se asocian significativamente a una mayor mortalidad por COVID-19 entre los pacientes en hemodiálisis crónica. Estos hallazgos 
sugieren que el estado nutricional inicial de estos pacientes puede influir significativamente en el pronóstico de la infección por SARS-CoV-2. 
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INTRODUCTION

Since December 2019, when the first cases of pneumonia 
were reported in Wuhan, China, several studies have been 
conducted to identify the causative agent, SARS-CoV-2. 
This virus has a high transmission capacity and causes the 
disease known as COVID-19, which can range from mild 
symptoms (cough, fever) managed on an outpatient basis 
to severe cases (respiratory distress, septic shock) requiring 
hospitalization.

The COVID-19 pandemic, declared by the World Health Or-
ganization on March 30, 2020, has affected millions of people 
worldwide, with a high number of confirmed cases and unfor-
tunately, a significant number of fatalities. Clinical risk factors 
for a fatal outcome associated with SARS-CoV-2 include acute 
kidney injury, diabetes, hypertension, cardiovascular diseases, 
cancer, elevated D-dimer, male sex, advanced age, smoking, 
and obesity (1,2).

Chronic kidney disease (CKD) is a common condition that can 
have serious consequences and is defined as the presence of 
structural or functional kidney abnormalities for at least three 
months. After diagnostic confirmation, CKD is classified into 5 
stages based on glomerular filtration rate (GFR) in ml/min, rang-
ing from G1 with GFR > 90 ml/min, considered as a mildly de-
creased kidney function, to G5 < 15 ml/min, classified as kidney 
failure. The ENRICA-Renal study has reported a prevalence of 
CKD of 15 %, affecting more males and increasing with age. In 
advanced stages of CKD, renal replacement therapy (RRT) is nec-
essary. The most recommended treatment is kidney transplanta-
tion, but in many cases, it is not feasible, so hemodialysis (HD) is 
performed more frequently. In Spain, the O.N.T./S.E.N. Registry 
shows that in the last ten years, the number of new patients 
requiring RRT has increased from 140 per million population in 
2020 to 149.5 per million population in 2021. The registry also 
reports high mortality rates, with an annual rate of 13 % for HD 
patients (3-5).

Since the beginning of the pandemic, patients on HD have 
been considered high-risk. COVID-19 can lead to more severe 
complications and worse outcomes in patients undergoing 
chronic HD treatment (6-8). The mortality rate related to SARS-
CoV-2 pneumonia in patients with CKD is 14 to 16 times higher 
than in the general population. The initial mortality rate in HD of 
23 % has been decreasing thanks to science (9).

Nutritional status changes and affects the well-being and sur-
vival of patients undergoing chronic HD treatment. Therefore, it is 
crucial to consider integrated and objective tools like body com-
position because the body mass index (BMI) used in the general 
population does not provide complete information for these pa-
tients. It has been shown that a significant increase in body fat 
mass during the first year, especially in those with poor nutritional 
status, promotes sarcopenic obesity (10,11). 

Obesity is a chronic inflammatory state that contributes to met-
abolic disorders such as diabetes and dyslipidemia. Obesity is also 
a nutritional factor that increases the risk of SARS-CoV-2 infection 
(12). Additionally, the accumulation of fat in the visceral compart-
ment (13) is metabolically more active and is associated with met-
abolic abnormalities and inflammation, making it considered a risk 
factor for cardiovascular disease and mortality (14). Several studies 
also show that nearly 50 % of individuals over 65 years of age on 
HD may suffer from malnutrition and loss of muscle mass (15,16). 
Malnutrition associated with inflammation was linked to increased 
mortality in patients on HD (17). It is known that in this population 
obesity and hypercholesterolemia can have a protective effect and, 
paradoxically, be associated with better outcomes. This result has 
been called “reverse epidemiology” (13).

Therefore, it is unknown whether obesity could have a protec-
tive effect or be a risk factor for HD patients with COVID-19. Like-
wise, the role of other nutritional parameters of these patients on 
the prognosis of SARS-CoV-2 infection is unknown.

The objective of this study is to describe the nutritional char-
acteristics and their potential association with the prognosis of 
COVID-19 in patients undergoing chronic HD treatment.
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METHODS

This was a descriptive retrospective, observational design. The 
inclusion criteria were patients with ACKD undergoing chronic 
treatment in the Hemodialysis Unit of the hospital who suffered 
from COVID-19 from the beginning of the pandemic (11/3/2020) 
until the start of vaccination against SARS-CoV-2 (15/4/2021). 
The diagnosis of COVID-19 was made using:

	− Antigen + or PCR + for SARS-CoV-2 in nasopharyngeal exudate
	− Serum Immunoglobulin A or G anti SARS-CoV-2 and clinical 
syndrome compatible with COVID-19. This last assumption 
was only maintained during the first wave, March to May 
2020, in which the health crisis was accompanied by a lack 
of diagnostic reactive means.

The exclusion criteria were not being on HD treatment or not 
meeting the described COVID-19 diagnostic criteria or receiving 
the SARS-CoV-2 vaccine. Data sources included electronic med-
ical records and the Nefrolink software. 

The following baseline descriptive variables were recorded: age 
(years), gender (female/male), residence (home-institution), co-
morbidity by Charlson index, diabetes mellitus (yes/no), respiratory 
failure (yes/no), congestive heart failure (yes/no), chronic obstruc-
tive pulmonary disease (yes/no), vascular calcifications (yes/no), 
duration of treatment in hemodialysis (months), acute phase re-
actants (procalcitonin (PCT), C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), neutrophilic leukocytosis (NL), vascular 
access for dialysis such as arteriovenous fistula (AVF) or central 
venous catheter (CVC), dialysis session duration (minutes) as aver-
age of the 6 month prior to the contagion of COVID-19, and dialysis 
dose measured by single pool Kt/V from the most recent monthly 
control before infection. The dialysis dose was measured by sec-
ond-generation KtV Daugirdas (18): Kt/V Daug = - ln ((C2 / C1) 
- (0.008 * T)) + (4 - 3.5 * (C2 / C1)) * UF / P (C1: pre-dialysis blood 
urea in mg/dL; C2: post-dialysis blood urea in mg/dL; T: session 
duration time in minutes; UF: volume of removed ultrafiltrate in 
liters; P: post-dialysis weight of a subject in kilograms), and Kt/V 
residual by Kt/V residual = (5,9 x KRU) / Volume (KRU: residual 
urea clearance).

Nutritional control variables were also recorded based on the 
latest measurement prior to contracting COVID-19. The record-
ed serum levels included albumin (g/dL), triglycerides (TG) (mg/
dL), LDL cholesterol (mg/dL), ferritin (ng/mL), transferrin (mg/dL), 
transferrin saturation index (TSI) (%), parathyroid hormone PTHc 
(pg/mL), calcium (millimol/L), phosphorus (mg/dL), vitamin D (ng/
mL), folic acid (ng/mL), pH, HCO3 (mEq/L), PCR (mg/dL) creatinine 
(mg/dL), and urea (mg/dL). Baseline body composition parame-
ters were also recorded prior to illness, including body mass index 
(BMI) (kg/m2), fatty tissue index (FTI) (kg/m2), lean tissue index (LTI) 
(kg/m2), extracellular/intracellular water, and phase angle (degree) 
(°). Body composition was determined using multifrequency bio-
impedance analysis with BCM Fresenius stereoscopic equipment, 
based on the resistance or opposition to the passage of an applied 
electric current (19). The evolution of weight change in the last year 
was calculated as final weight (at the time of infection) minus initial 
weight (one year prior to infection) (20).

For the choice of variables, the recommendations of the Na-
tional Kidney Foundation’s Kidney Disease Outcomes Quality 
Initiative (KDOQI) were followed, considering those available as 
it was a retrospective study. Also assessing that there are previ-
ous studies that have demonstrated its prognostic value both for 
nutritional deterioration and for the relationship between body 
composition and mortality in HD patients. Other authors have re-
ported the usefulness of variables such as albumin, creatinine, 
urea, cholesterol, C-reactive protein, adequacy of dialysis (with 
reference to Kt/V) and weight change as predictors of nutritional 
deterioration, hospitalization or death (21,22).

The severity of the disease COVID-19 was classified according to 
the WHO as critical (requires life sustaining treatment, acute respira-
tory distress syndrome, sepsis, septic shock), severe (oxygen satura-
tion < 90 % in ambient air, pneumonia, severe respiratory distress) 
or non-severe (absence of signs of serious or critical illness) (5). The 
days of hospital admission were recorded if there were any.

The patients were divided into two groups based on their vital 
prognosis: the exitus group, which included patients who passed 
away during the acute phase of COVID-19, and the survivor 
group, consisting of patients who survived.

SAMPLE SIZE

Assuming an alpha risk of 0.05 and a beta risk of 0.2 in a 
bilateral test, 17 subjects were required in the first group and 3 
subjects in the second group to detect a difference equal to or 
greater than 10 units of body mass index (BMI). It is assumed 
that the common standard deviation is 5, and a follow-up loss 
rate of 30 % was considered. The sample size calculation was 
performed using the GRANMO sample size calculator Version 
7.12 April 2012, from the Program of Research in Inflammatory 
and Cardiovascular Disorders, Institut Municipal d’Investigació 
Médica, Barcelona (Spain).

DATA PRESENTATION AND STATISTICAL 
ANALYSIS

Continuous variables are presented as mean and standard 
deviation, while categorical variables are presented as absolute 
value and corresponding frequency (%). Univariate analysis was 
conducted to study the relationship between exitus as the inde-
pendent variable and the clinical characteristics of the patients, 
identifying markers that could predict or impact the prognosis of 
COVID-19. The Mann-Whitney/Wilcoxon rank-sum test was used 
for non-parametric unpaired continuous variables, and the Fisher’s 
exact test was used for non-parametric unpaired categorical vari-
ables. Subsequently, a binary logistic regression was performed 
with Exitus (yes/no) as the outcome variable and the variables age, 
sex, BMI, TG, FTI, LTI, Ferritin, and TSI as independent variables. 
The statistical analyses were conducted using software packages 
available for this type of study, such as “R” version 4.2.0 (R Foun-
dation for Statistical Computing, Vienna, Austria).
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ETHICAL CONSIDERATIONS

The study was authorized by the Ethics Committee for Re-
search with Medicinal Products of the CEIM Hospital Universitario 
y Politécnico La Fe, and the Research Ethics Committee of the 
Universidad de Murcia. The handling of patient data, generated 
during the course of the research project, complied with Regula-
tion (EU) 2016/679 of the European Parliament and the Council 
of 27 April 2016 on Data Protection (GDPR) and Organic Law 
3/2018 of 5 December on the Protection of Personal Data and 
guarantee of digital rights. In the patient database, personal iden-
tification data were dissociated from clinical care data. This is a 
retrospective study without intervention on the patient and with 
data protection, therefore the informed consent of the patients 
was waived.

RESULTS

Between March 2020 and April 2021, 189 patients received 
chronic HD treatment in the hospital unit. Of these, 22 patients 
were diagnosed with COVID-19 (12  %) in that period. Of the  
22 patients affected by COVID-19, SARS-CoV-2 was diagnosed 
by a positive PCR in 19 patients, and by symptomatic disease 
with positive serology in 3 patients. Mean age (SD) was 71 (11.6) 
years, 10 were women, 2 were living in a nursing home and the 
rest in their family homes. The Charlson index was 6.59 (2.32) 
points, diabetes mellitus 10, HD vintage 51.6 (40.84) months; 
2 patients had previously received a kidney transplant that was 
currently non-functioning, 16 had an arteriovenous fistula (AVF) 
as vascular access, and 6 had a central venous catheter (CVC). 
HD session time (minutes): mean dialysis session duration was 
220.14 (23.4) minutes; baseline Kt/V single pool dose was 1.7 
(0.39) and residual kt/v was 1.07 (0.90). It was observed that 
only 4 patients retained residual renal function, therefore the 
analysis was not relevant.

The evolution of COVID-19 patient disease is showed in table I.
The different variables of patients with worse prognosis, exi-

tus, were analyzed in comparison to those who survived, survivor. 
The general characteristics by group are shown in table II.

Of the 22 included patients, 16 had undergone body compo-
sition measurements (BCM) 6 months prior to the infection, and  
6 months after the infection. The differences in body composition 
were analyzed between the exitus group and the survivor group. 
The results are shown in table III.

Differences between groups in serum levels of various vari-
ables related to patient’s nutritional status were analyzed. The 
results are shown in table IV.

DISCUSSION 

In the present study, we analyzed the nutritional character-
istics of patients undergoing chronic HD treatment diagnosed 
with COVID-19 prior to vaccination. The results demonstrate 

that higher body mass index and fat mass index, lower baseline 
levels of triglycerides and ferritin are associated with increased 
mortality.

To date, no author has described the relationship between nu-
tritional parameters and COVID-19 mortality in HD patients. The 
results of the present study remind us of the importance of di-
agnosis and adequate nutritional management in these patients. 
The implementation of such measures could reduce mortality in 
HD patients who become infected with SARS-CoV-2.

Eliminating CKD as a risk factor would decrease the percent-
age of the world’s population at highest risk of severe COVID-19 
from 22 % to 17 %. CKD therefore explains the increased risk 
of severe COVID-19 for approximately one in four high-risk peo-
ple worldwide (23). In another systematic review of HD patients, 
Parra-Martos et al. (24) demonstrated that the mortality rate in 
this group of patients ranged between 20  % and 30  %, with 
risk factors being advanced age, multimorbidity, clinical fragility 
or weakness, male sex, and critical presentation of the disease, 
which is also reflected in the study by Jager-Kitty et al. (25). In 
our study the mortality rate of patients on HD also exceeds 20 % 
and is higher in men.

The findings reported in this study are consistent with others 
conducted in the general population, which show a relationship 
between higher body mass index and adipose tissue and mortal-
ity from COVID-19 (26).

However, there are also numerous studies reporting the phe-
nomenon of “the obesity paradox in HD patients.” According to 
Kamyar Kalantar-Zadeh et al. (27), their results showed that 
obese patients had lower mortality compared to those with nor-
mal weight or underweight. 

Table I. Evolution of COVID-19 in HD 
patients

Variables
COVID-19 patients

n = 22

Severity
  Critical 
  Severe 
  Not severe

5 (23 %)
5 (23 %)

12 (54 %)

Pneumonia 8 (36 %)

Respiratory insufficiency 9 (41 %)

Bacterial infection
  Clinical suspicion
  Microbiology
  Acute phase reactants*

2 (9 %)
2 (9 %)
5 (23 %)

Hospital admission (days)
  N 13 11.46 (6.33)

Exitus 6 (27 %)

Quantitative variables in mean (SD) and qualitative variables in absolute value 
(%). *Acute phase reactants: procalcitonin, C-reactive protein, erythrocyte 
sedimentation rate, neutrophilic leukocytosis. 
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Table II. Patient characteristics by group

Variable
Exitus group

n = 6
Survivor group

n = 16
p

Age 72.83 (8.04) 70.13 (12.82) 0.77

Gender 
  Female 
  Male

2 (33.3)
4 (66.7)

8 (50)
8 (50)

0.65

Charlson index 6.83 6.5 0.94

Vascular access
  AVF
  CVC

6 (100)
0 (0)

10 (62.5)
6 (37.5)

0.59

Hemodialysis vintage (months) 46.37 (37.80) 53.57 (42.94) 0.85

Diabetes mellitus 5 (83.3) 5 (31.3) 0.06

COPD 1 (16.7) 2 (12.5) 1

Ischemic heart disease 2 (33.3) 3 (18.8) 0.59

Vascular calcifications 4 (66.7) 13 (81.3) 0.59

Kt/V 1.6 (0.47) 1.74 (0.37) 0.58

Quantitative variables in mean (SD) and qualitative variables in absolute value (%). AVF: arteriovenous fistula; CVC: central venous catheter; COPD: chronic obstructive 
pulmonary disease; K: dialyzer clearance of urea; t: dialysis time; V: urea volume of distribution, approximately equal to total body water.

Table III. Body composition by group

Variable
Exitus group

n = 5
Survivor group

n = 11
p

BMI (kg/m2) 33.3 (3.48) 27.76 (4.86) 0.03*

FTI (kg/m2) 23.4 (2.64) 14.65 (5.06) 0.005*

LTI (kg/m2) 9.18 (2.58) 11.94 (3.25) 0.18

Ext/Int water 1.17 (0.18) 1.06 (0.16) 0.53

Phase angle (°) 3.99 (0.85) 3.96 (1.31) 0.74

Weight change (kg) -1.5 (7.36) 0.51 (1.92) 0.97

*Significant differences with p < 0.05 were observed. Variables are presented as mean (SD). BMI: body mass index; FTI: fat tissue index; LTI: lean tissue index.

Table IV. Serum values by group

Variable
Exitus group

n = 6
Survivor group 

n = 15
p

Albumin (g/L) 3.8 (0.58) 3.86 (0.54) 0.85

TG (mg/dl) 82.6 (51.95). 135.53 (50.42) 0.04*

LDL (mg/dl) 44.9 (17.09) 68.77 (26.05) 0.08

Ferritin (ng/mL) 219.5 (126.41) 638.69 (460.09) 0.02*

Transferrin (mg/dl) 178.5 (32.23) 172.1 (41.03) 0.53

(Continues on next page)
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Additionally, Nirupama Ramkumar et al. (28) investigated the 
association between obesity and inflammation in patients with 
CKD, including those on HD. The results indicated that obesity 
was associated with lower levels of inflammatory markers, which 
could contribute to the observed higher survival in obese patients 
on HD. In a meta-analysis by Kamyar Kalantar-Zadeh et al. (29), 
they evaluated the association between obesity and mortality in 
hemodialysis patients. The results indicated an inverse relation-
ship between BMI and mortality, supporting the existence of the 
“obesity paradox” in this population.

In the present study we observed that a higher BMI was as-
sociated with increased mortality from COVID-19. Obesity is a 
common nutritional disorder in advanced CKD, affecting be-
tween 20 % and 60 % of patients, and it is associated with 
higher overall comorbidity and particularly cardiovascular co-
morbidity. Central fat distribution is more sensitive to lipolytic 
stimuli and is accompanied by a pathological lipid profile (ex-
cess triglycerides and VLDL), hyperinsulinism, and peripheral 
resistance to insulin action, known as metabolic syndrome. 
These factors contribute to a chronic inflammatory state, ox-
idative stress, and impaired immune response, worsening the 
clinical course of COVID-19 (30). 

In our study, better outcomes were observed in patients with 
higher baseline levels of ferritin and triglycerides, which could 
be attributed to a better baseline nutritional status compared to 
those who died. It is important to differentiate the interpretation 
of these determinations at baseline, related to nutrition, from the 
determination during the disease, related to inflammation. These 
determinations during the disease can be altered by the pres-

ence of inflammation and become markers of poor prognosis. 
Jahnavi Daru et al. (31), investigated the utility of serum ferritin 
as a marker of iron status in the presence of inflammation. It was 
found that ferritin levels are affected by inflammation and may 
not accurately reflect iron levels in the body, especially in cases 
of chronic inflammation. In a systematic review and meta-anal-
ysis by Karanvir Kaushal et al. (32), high levels of serum ferritin 
were associated with more severe disease and a negative/poor 
outcome in COVID-19. Therefore, serum ferritin level can serve 
as an important predictive biomarker in the management and 
triage of COVID-19 when determined during the disease. These 
studies provide preliminary evidence of the association between 
high levels of ferritin with an increased risk of unfavorable out-
comes in patients with COVID-19. 

Regarding the level of lipids, these may vary during the 
course of COVID-19, since lipidology is affected by both in-
flammation and organ damage caused by SARS-CoV-2 (33). 
In another study, Klaudia Kowalska et al. (34), focused on the 
impact of SARS-CoV-2 infection on lipid metabolism, showing 
a decrease in serum cholesterol levels, HDL-C, LDL-C, and ab-
normalities in triglycerides during the infection. There was a 
direct correlation between a decrease in these factors and the 
stage of the disease. 

A noteworthy outcome from our investigation was the iden-
tification of a significant correlation between low baseline tri-
glyceride levels and increased mortality in COVID-19-affected 
hemodialysis patients. This observation contributes to the ongo-
ing discourse in the literature on lipid profiles in hemodialysis. 
While Gonzáles-Rubianes et al. (35) and Chang et al. (36) delve 

Table IV (cont.). Serum values by group

Variable
Exitus group

n = 6
Survivor group 

n = 15
p

TSI 20.67 (10.98) 35.73 (20.0) 0.06

PTH (pg/mL) 152.51 (140.18) 268.63 (179.30) 0.26

Calcium (mmol/L) 8.92 (1.04) 8.71 (0.87) 0.73

Phosphorus (mg/dl) 4.6 (1.31) 4.41 (0.96) 0.97

Vitamin D (ng/ml) 29.96 (4.23) 29.23 (15.84) 0.32

Folic acid (ng/ml) 8.62 (6.98) 10.55 (9.49) 0.95

pH 7.34 (0.15) 7.32 (0.07) 0.48

HCO3 (mEq/L) 23.12 (3.85) 22.91 (1.83) 0.49

C-RP (mg/dl) 13.11 (9.98) 22.08 (45.55) 0.47

Hemoglobin (g/L) 11.37 (1.18) 11.6 (1.33) 0.78

Creatinine (mg/dL) 6.44 (1.31) 7.62 (2.74) 0.36

Urea (mg/dL) 93.40 (24.79) 111.10 (33.85) 0.30

*Significant differences with p < 0.05. Variables are presented as mean (SD). TG: triglycerides; LDL: low density lipoprotein; TSI: transferrin saturation index; PTH: 
parathyroid hormone; pH: potential of hydrogen; HCO3: bicarbonate; C-RP: C-reactive protein.
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into various lipid aspects in hemodialysis, our emphasis on the 
connection between low triglyceride levels and mortality adds 
a nuanced perspective to this complex scenario. This contrasts 
with findings from studies like Xie et al. (37), which proposes an 
direct association between mortality and specific lipids in pa-
tients with kidney disease. The conflicting results underscore the 
intricacies of these relationships, emphasizing the necessity for 
further investigations to elucidate the distinct role of triglycerides 
in the context of COVID-19 among hemodialysis patients.

STUDY LIMITATIONS

This study has several limitations. Firstly, the sample size is 
small and requires further studies for confirmation. Additional-
ly, being an observational, descriptive, and retrospective study, 
some analytical and body composition determinants were not 
available for all patients. The high risk of suffering from COVID-19 
for HD patients marks the need to receive the vaccine. Therefore, 
at the time the study was proposed, it was not ethical to delay 
vaccination. The data had to be collected retrospectively. It would 
have been preferable to conduct a prospective study; howev-
er, for these reasons, the present study is retrospective with the 
known limitations of this methodology.

CONCLUSION

In chronic hemodialysis patients, the mortality rate for 
COVID-19 is high, exceeding 20 %. Both higher body mass index 
and fat mass index, lower baseline levels of triglycerides and 
ferritin are associated with increased mortality on COVID-19. The 
baseline nutritional status of patients undergoing chronic hemo-
dialysis may influence the prognosis of SARS-CoV-2 infection.
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