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1. INTRODUCAO

Chronic kidney disease (CKD) is a risk factor for severe COVID-19 and these
patients usually add other risk factors such as advanced age, diabetes, and cardiovas-
cular disease (CDC, 2021). Thus, patients with end-stage renal disease (ESRD), which
requires dialysis treatment, have shown a high incidence of severe COVID-19, and
high mortality rates according to TOMANOSKI V. et al. (2021).

Another risk factor for the severe form of COVID-19 that has been pointed out
is a sedentary lifestyle or low level of physical activity (SALLIS R. et al., 2021). Physical
inactivity and sedentary behaviors are often seen in patients with CKD in dialysis
(MORISHITA S. et al., 2017). They have a high prevalence of disabilities, like as, im-
pairments at work, walking, cognition, lower limb mobility, difficulties in activities of
daily living (ADL), and general physical activity (PLANTINGA LC. et al., 2011).

In CKD patients, poor physical function has been associated with mortality
(MORISHITA S. et al., 2017). The functional capacity is widely evaluated by the six
minutes walking test (6MWT) and this test shows an important survival predictor in
CKD patients as was shown in SIETSEMA KE. et al. (2004) and KOHL L de M et al
(2012). Other functional tests to measure muscle strength (MATSUZAWA R et al. and
ISOYAMA N et al., 2014) also have been used to predict mortality in CKD patients.

Thus, considering that patients with CKD treated by hemodialysis are a vulner-
able category at high risk for a fatal outcome (CDC, 2021) and that they have physical
and functional deficits, (TOMANOSKI V. et al., 2021) and the lack of knowledge about
the relationship between functional capacity and the risk of severe COVID-19 among
hemodialysis patients, our aim was to compare the difference in functional capacity
between patients who tested positive for Sars-Cov-2 and survived and those who did
not survival and to evaluate the association of functional capacity and exercise perfor-
mance with the risk of death from Covid-19.

2. METODOLOGIA

This study was a retrospective cohort study that included all HD patients from
an in-hospital dialysis center. The inclusion criteria were CKD patients with a positive
RT-PCR test for SARS-CoV-2 and that had been submitted at least to one test of func-
tional capacity evaluation at beginning of November/2020. During this period, patients
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were not yet immunized against SARS-CoV-2. The following functional parameters
were compared between the two groups of patients (deceased and alive): 6MWT and
Hand Grip Strength (HGS). The association between the risk of death and performance
in functional tests in a period before the first Sars-Cov-2 infection was performed.

The Diagnosis of Covid-19 was tested with RT-PCR. The data were collected
from electronic medical records. These assessments are structured and recorded for
patient follow-up. All patients able to walk, with or without assistance, were evaluated
by the multidisciplinary team, trained by senior professors before the test battery ap-
plication.

The statistical analysis was performed using the STATA 14 software. The
Shapiro-Wilk test was used to verify the normality of the data. To compare the groups
(alive and deceased), parametric data were analyzed using the t-test for independent
samples, with means and standard deviations being presented. Mann-Whitney was
used for analysis of data with non-parametric distribution, and the median and mini-
mum / maximum values of the sample were presented. The Fisher's exact test was
used for categorical variables. Due to the disparity in the number of male subjects
between the groups, we carried out a subgroup analysis including only men. Analyzes
of binary logistic regression models considering death as dependent variables were
created for each variable of functional capacity to associate them with the risk of death
after infection after Sars-Cov-2.

3. RESULTADOS E DISCUSSAO

Thirty-one CKD patients, 20 recovered and 11 died, were analyzed. The mean
survival time post positive diagnosis for SARS-Cov-2 of the deceased patients was
17,5+ 8,3 days. There was no difference in age, HD vintage, BMI, and diabetes mellitus
between the groups at baseline. However, in the deceased group 91% of the patients
were male, there was only one woman among that group. Furthermore, we found that
physical capacity variables are associated with the risk of post-Covid-19 death in this
vulnerable population.

At the time of the analysis, the proportion of men in this hemodialysis service
was approximately 58%, but, nearly a third of our sample men who died from Covid-
19, and we had only one woman among the deceased. The higher number of severe
cases and deaths from COVID-19 among men has been previously described in other
populations, perhaps related to unhealthy lifestyle, lower anti-inflammatory estrogen
protection, lower innate and adaptive immune system response, and higher expression
of ACE2 receptors, as shown in Peckham H et al. (2020).

The 6MWT has been widely used to assess the functional capacity of patients
with CKD and to predict the risk of mortality. Kohl et al., showed that the rate of survival
increased approximately 5% for every 100 meters walked. We found a protection
against fatal outcome post Covid-19 of 6% for each percentual unit of percent of pre-
dicted distance (at logistic regression). Confirming this, the distance in meters covered
in the BMWT and the percentage of the predicted distance was low in both groups, as
expected for these patients and the average distance traveled by survivors was greater
by approximately 89 meters The difference in functional capacity between the two
groups is more evident when we analyze only men in the sample, with the difference
between the means of survivors and no+n-survivors being almost 130 meters, with
deceased presenting a 20% smaller percentage of the predicted distance compared
with survivors.
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Our findings show no difference in HGS between groups sample, the analysis
with only men showed a value (25.8 kg) above the cut-off point described by Xu et al.
for the alive group and below (20.9 kg) for the deceased group. We believe that the
small sample size and the large variance of means did not allow us to find statistically
significant differences.

Table 1 - Results of physical evaluation in November 2020.

Test n Alive n Deceased p
6MWT (m) 19 386.1+112.8 11 296.9 +£103.3 0.04*
%6MWT of PD (%) 19 68.7+18.4 11 51.3+17.7 0.01*
D-HGS(Kg) 17 18.7(10.6-39.9) 11  14.7 (9.4- 46.1) 0.34
% D-HGS of PS (%) 17 59.7 £18.0 11 44.8 + 20.2 0.052
ND-HGS (Kg) 16 18.2+6.3 10  17.7 +10.8 0.88

6MWT= Six Minutes Walking Test; m= meters; PD= Predicted Distance; % = Percen-
tual; Kg= Kilograms; D-HGS= Dominant -Handgrip Strength; PS= Predicted Strength;
ND-HGS= Non-Dominant- Handgrip Strength; *Significant difference between groups.

Table 2 - Results of physical evaluation in November 2020 including only male sex.

n Alive Deceased n p
6MWT (m) 7 412.4 £109.5 282.8+97.1 10 0.02*
%6MWT of PD 7 69.8 + 18.3 498 +17.9 10 0.04*
D-HGS(KQ) 6 25.8+7.5 20.9+ 10.96 10 0.36
% D-HGS of Ps 6 57.4 +10.9 46.9 +£ 20.0 10 0.26
ND-HGS (Kg) 5 23.9+41 18.6 +11.0 9 0.33
% ND-HGS of PS 5 65.8 +10.1 485+ 24.1 9 0.15

6MWT= Six Minutes Walking Test; m= meters; PD= Predicted Distance; % = Percen-
tual; Kg= Kilograms; D-HGS= Dominant -Handgrip Strength; PS= Predicted Strength;
ND-HGS= Non-Dominant- Handgrip Strength; *Significant difference between groups.

4. CONCLUSOES

Patients with CKD after infection by the new-coronavirus, predominantly men with very
low values of functional capacity, poor performance in the sit-to-stand test, and low
functional mobility, had high risk of dead. Physical performance can predict mortality
for infections caused by SARS-coV-2.



"‘ 82 SEMANA

w INTEGRADA XXXI CIC — CONGRESSO DE INICIACAO CIENTIFICA
' ) UFPEL 2022

4. REFERENCIAS

1. Centers for Disease Control and Prevention. COVID-19 people of any age with
underlying medical conditions. https://www.cdc.gov/coronavirus/2019-ncov/need-ex-
tra-precautions/people-with-medical-conditions.html. 2021.

2. Tomanoski V, Gjorgjievska G, Nakovska M, Krecova V, Kjamili G, Andonoski
A, et al. Risk factors for covid-19 mortality in hemodialysis patients. Nephrology Dial-
ysis Transplantation, 2021; 36(Supplement-1):i459-i460.

3. Sallis R, Young DR, Tartof SY, Sallis JF, Sall J, Li Q, et al. Physical inactivity
is associated with a higher risk for severe COVID-19 outcomes: A study in 48 440
adult patients. British Journal of Sports Medicine. 2021 Oct 1;55(19):1099-105.

4. Morishita S, Tsubaki A, Shirai N. Physical function was related to mortality in
patients with chronic kidney disease and dialysis. Hemodialysis International. 2017
Oct;21(4):483-489.

5. Plantinga LC, Johansen K, Crews DC, Shahinian VB, Robinson BM, Saran R,
et al. Association of CKD with disability in the United States. American Journal of Kid-
ney Diseases. 2011 Feb;57(2):212-227.

6. Sietsema KE, Amato A, Adler SG, Brass EP. Exercise capacity as a predictor
of survival among ambulatory patients with end-stage renal disease. Kidney Internati-
onal. 2004;65(2):719-724.

7. Kohl L de M, Signori LU, Ribeiro RA, Silva AMV, Moreira PR, Dipp T, et al.
Prognostic value of the six-minute walk test in endstage renal disease life expec-
tancy: A prospective cohort study. Clinics. 2012;67(6):581-586.

8. Matsuzawa R, Matsunaga A, Wang G, Yamamoto S, Kutsuna T, Ishii A, et al.
Relationship Between Lower Extremity Muscle Strength and All-Cause Mortality in
Japanese Patients Undergoing Dialysis. Phys Ther. 2014; Jul;94(7):947-956

9. Isoyama N, Qureshi AR, Avesani CM, Lindholm B, Barany P, Heimbdirger O,
et al. Comparative associations of muscle mass and muscle strength with mortality in
dialysis patients. Clinical Journal of the American Society of Nephrology.
2014;9(10):1720-8.

10. Peckham H, de Gruijter NM, Raine C, Radziszewska A, Ciurtin C, Wedderburn
LR, et al. Male sex identified by global COVID-19 meta-analysis as a risk factor for
death and ITU admission. Nat Commun. 2020 Dec 9;11(1):6317

11. XuX,YangZ,MaT,LiZ ChenY, Zheng Y, et al. The cut-off values of hand-
grip strength and lean mass index for sarcopenia among patients on peritoneal dialy-
sis. Nutr Metab (Lond). 2020. Oct 8;17:84.

12. Dias Novaes R, Silva de Miranda A, de Oliveira Silva J, Vasconcelos Fonseca
Tavares B, Zuniga Dourado V, Dourado VZ. Reference equations for predicting of
handgrip strength in Brazilian middle-aged and elderly subjects, Fisioterapia e
Pesquisa. 2009; 16(3): 217-222.

13.  Britto RR, Probst VS, Dornelas De Andrade AF, Samora GAR, Hernandes NA,
Marinho PEM, et al. Reference equations for the six-minute walk distance based on a
Brazilian multicenter study. Brazilian Journal of Physical Therapy. 2013
Nov;17(6):556—-63.

14.  Singh SJ, Puhan MA, Andrianopoulos V, Hernandes NA, Mitchell KE, Hill CJ,
et al. An official systematic review of the European Respiratory Society/American
Thoracic Society: Measurement properties of field walking tests in chronic respiratory
disease. European Respiratory Journal. European Respiratory Society; 2014.
Dec;44(60): 1447-78.



