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Background

Regulatory T cells are an important subpopulation of T cells that exert immunosuppressive
effects.

Tregs is significantly reduced in COVID-19 patients, and this reduction may affect COVID-19
patients on several aspects, such as weakening the effect of inflammatory inhibition, causing
an imbalance in Treg/Th17 ratio, and increasing the risk of respiratory failure.



Background

There is an emerging concept of Treg-targeted therapies, including both adoptive Treg transfer
and low dose of IL-2 treatment

The potential Treg-boosting effect of therapeutic agents used in the treatment of COVID-19,
including dexamethasone, vitamin D, tocilizumab and sarilumab, chloroquine,
hydroxychloroquine, azithromycin, adalimumab and tetrandrine should be studied



Hemodialysis Patients

 No data on the T cell
response to SARS‐CoV‐2 in
hemodialysis patients are
currently available

 Accumulation of uremic
toxins was reported to be
related to an impaired or
dysregulated immune
response; both innate and
adaptive immunity



Hemodialysis patients

 In the era of COVID-19, hemodialysis patients exhibit
greater risks for SARS-COV-2 infection as well as
increasing disease severity. Although extracorporeal
therapies have been studied as potential treatments for
removal of cytokines in critically ill patients with COVID-
19



Hemodialysis patients

 Tregs have been found to be remarkably decreased in hemodialysis patients 
before the pandemic of COVID-19 



Our AIM was to characterize Treg expression patterns
in COV-HD patients and its relation to clinical and
radiological severity
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REPORTED

Clinical DATA Radiological DATA Bloods

▪ Oxygen saturation at admission

▪ Duration of hospital stay

▪ In-hospital Mortality

▪ OPC- Ward- ICU

▪ Co-morbidities

▪ CORAD score in CT

▪ Total Severity Score in CT

▪ Percentage of GGO

▪ Differential Leucocytic Counts

▪ Neutrophil to Lymphocyte ratio

▪ D-dimer test

▪ FCM Analysis



REPORTED (our strength points)

Clinical DATA Radiological DATA Bloods

▪ Total Severity 

Score in CT
▪ FCM Analysis



TSS score 

in CT 

chest

five lobes of lungs were

assessed for ground-glass

opacities, mixed ground-glass

opacities, or consolidation.

Each lobe given 0 to 4

points, depending on the

percentage of the involved

lobe



FCM 

Analysis



Main Results (1- All COV versus HD)
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Main Results (2- COV-HD versus COV)
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No 

significant 

differences
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P Value 0.04The only Laboratory difference was in D-dimer levels 

at admission



Conclusion 1

The present study showed significantly decreased CD4+ and T reg cells in patients

with COVID-19 whether maintained on HD or not. This suggests that these

observed alterations resulted from a SARS-COV-2 effect rather than a HD

effect.



Different Outcomes Despite these 

comparable clinical data

Age

Comorbidities

Radiological severity

Total and differential WBCs counts

CD4+ and T reg cell counts



P Value <0.01ICU Admission
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Hospital stay, Hypoxemia, and Mortality



Conclusion 2

The present study demonstrated better survival rates in the COV-HD 
group compared to the COV group, this may be attributed to 

1- More frequent cytokine clearance in regular HD sessions

2- The immune dysregulation and premature aging of T cells in uremic patients

3- Lessened severity indices of patients included in the COV HD group that not met statistical 
significance in the study sample size



Main Results (3- Correlations)
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CD4+ T and T reg cell count were tested for 

correlation to the clinical and radiological 

severity scores 

Clinical Severity Criteria

 Hypoxemia

 Number of days of 

hospital admission

 ICU admission

 In-Hospital Mortality

Radiological Severity Criteria

 Total Severity score in CT

 Percentage of GGO in 

CT



The significant negative correlations were reported only in 

COV group with CD4+ and did not apply to COV-HD group

R= -0.4

P= 0.03

R= -0.53

P= 0.003

Negative 

correlation 

between CD4+ cell 

count and in-

hospital mortality in 

COV patients

R= -0.54

P= 0.003



Positive correlation 

between NLR cell 

count and in-

hospital mortality in 

COV-HD patients

R=0.71s

P <0.001s



Conclusion 3

▪ CD4+ cell counts are negatively correlated with clinical severity 

outcomes in COV patients and not in COV-HD

▪ NLR is strongly correlated with clinical severity outcomes in COV-HD 

patients and not in COV

▪ T reg cell counts are not correlated to any radiological or clinical 

severity parameter



Summary and Recommendations

 Our study is the first to evaluate the effect of hemodialysis on T-regulatory cell in

SARS-COV-2 infected patients, provide an evidence of T-cell, particularly T-regulatory

cell decline in hemodialysis patients with COVID-19, and suggest that hemodialysis

per se does not distinctively impact the T-cell response in patients with COVID-19.

Therefore, the T-cell targeted therapies for COVID-19 in the general population may

be effectively used in hemodialysis patients.
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