
Med. J. Cairo Univ., Vol. 90, No. 5, September: 1359-1369, 2022 
www.medicaljournalofcairouniversity.net  

Clinical and Laboratory Features of Hemodialysis Patients Suspected 
to Have COVID 19 Shifted to Isolation Hospitals: Retrospective Study 

SAFWAT F. AHMED, M.D.*; HANI I. HAMED, M.D.*; MOHAMED F. IBRAHIM, M.D.** and 
AHMED ASHRAF A. TAWFIK, M.Sc.* 

The Departments of Internal Medicine & Nephrology* and Clinical Pathology**, Faculty of Medicine, Al-Azhar University 

Abstract 

Background: The coronavirus disease (COVID-19) pan-
demic has greatly affected the dialysis community. The uremia 
caused by chronic kidney failure causes inflammation and 
immune suppression at the molecular level. 3 Immunosup-
pression, which occurs in chronic kidney failure, can change 
the immune response to viral diseases. Dialysis patients appear 
to be at increased risk for viral transmission with relatively 
high mortality rates ranging from 11% to 30%. 

Aim of Study: To evaluate the importance of clinical and 
laboratory features for early detection and better management 
of Covid 19 patients under regular hemodialysis. 

Patients and Methods: We included a total of 120 hemo-
dialysis patients who were allocated into two groups; Group 
1 included 75 patients who did not develop covid infection, 
while Group 2 included the remaining 45 patients who devel-
oped that serious infection. All patients were subjected to 
complete history taking, physical examination, radiological 
chest assessment (via X-ray and CT chest), as well as laboratory 
investigations (including CBC, d dimer, ferritin, and CRP). 

Results: There was an increased hemodialysis frequency 
in group 1 compared to group 2.96% of patients in group 1 
had dialysis three time per week compared to 80% in Group 
2. The used access did not show a significant difference 
between the two groups, as AVF was used in 92% and 93.3% 
of patients in the same groups respectively, while the remaining 
cases used a permanent catheter. NLR showed a significant 
rise in the group 2 (5.9 vs. 1.9 in group 1). CRP had median 
values of 3 and 98gm/dl in groups 1 and 2 respectively, with 
a significant increase in association with covid infection. 
Serum d-dimer had median values of 220 and 900 in groups 
1 and 2 respectively, with a significant rise in patients with 
covid infection. Serum ferritin had median values of 137 and 
480 in the groups 1 and 2 respectively, with a significant rise 
in association with covid infection. 

Conclusion: Covid infection is associated with a marked 
changes in the clinical and laboratory parameters in haemo-
dialysis patients. It is associated with a marked deterioration 
of vital signs, decreased CBC parameters, and increased 
inflammatory markers. 
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Introduction 

COVID-19 is a serious pandemic disease discov-
ered for the first time on December 2019. With 
high rate of human-to-human transmission [1]. 

Although much effort was done to control the 
disease the quantities of affirmed and suspected 
cases keep on rising. Doctors, medical caretakers, 
and emergency vehicle laborers are particularly 
susceptible to contamination than other groups. 
Of the affirmed cases around the world, 6%, or 
90,000, were medical services workers [2]. 

Coronavirus (CoV) is among the main patho-
genic organisms that affect there spiratory system 
in humans. An ongoing outbreak of pneumonia 
associated with a novel coronavirus, called severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), was firstly reported in Wuhan, Hubei 
province, China in December 2019 [3]. 

Although lung involvement is the most common 
and most serious disease manifestation, it has been 
increasingly demonstrated that extra-pulmonary 
manifestations are quite common [4]. In patients 
with Corona virus disease 2019 (COVID-19), the 
most common clinical symptoms arefever and 
cough, shortness of breath, and other breathing 
difficulties in addition to other nonspecific symp-
toms, including headache, dyspnea, fatigue, and 
musclepain [5]. Moreover, some patients also report 
digestive symptom such as diarrhea and vomiting 
[6]. 

The kidney can be affected in several ways, 
and acute kidney injury (AKI) is relatively common 
aswell as hematuria and proteinuria. From the USA 
and the UK, AKI was found in 20-46% of patients 

1359 

http://www.medicaljournalofcairouniversity.net


1360 Clinical & Laboratory Features of Hemodialysis Patients Suspected to Have COVID 19 

admitted to intensive care unit (ICU) and consid-
erable sector of them needed kidney replacement 
therapy (KRT). AKI in Covid 19 patients dramat-
ically increases the risk of mortality [7]. 

Early reports from Italy pointed to that kidney 
replacement therapy (KRT) patients being at high 
risk of infection and mortality [8]. HD patients 
older than 70 years were at higher risk of dying 
from symptomatic COVID-19, whereas those 
younger than 70 years seemed to have a milder 
disease in most cases [9]. 

The aim of the present study was to evaluate 
the importance of clinical and laboratory features 
for early detection and better management of Covid 
19 patients under regular hemodialysis. 

Patients and Methods 

This was a retrospective study, we included a 
total of 120 hemodialysis patients who were allo-
cated into two groups; Group 1 included 75 patients 
who did not develop covid infection, while Group 
2 included the remaining 45 patients who developed 
that serious infection. Conducted at Nephrology 
Department, Police Hospitals, Cairo, Egypt. 

The study included the data of the patients on 
regular haemodialysis who were admitted to the 
previous department during the period between 
December 2019 and August 2021. 

Inclusion criteria: 
HD patients age ≥18 years, and patients on HD 

for more than 6 months. 

Exclusion criteria: 
Patient's age <18, patients with malignant dis-

ease, and uncooperative patients. 

Ethical consideration: 
The study gained approval from the local sci-

entific and ethical committee of Al-Azhar Univer-
sity. Patient confidentiality was preserved, and the 
collected data were used only for scientific purpos-
es. An informed consent was obtained from all 
participants after explaining the benefits and draw-
backs of each intervention. 

Patients evaluation: 
I- History taking: 

• Personal history including patient name, age, 
gender, occupation, residence, and special habits. 

• Current complaint including cough, vomiting, 
diarrhoea, fatigues, dyspnoea, anorexia, anosmia, 
headache or other symptoms. 

• Analysis of each complaint regarding onset, 
course, duration, what increased, what decreased, 
and associations. 

• Primary renal disease: e.g. primary glomerulone-
phritis, diabetes, hypertension, lupus nephritis, 
and others. 

• Haemodialysis history including the duration of 
haemodialysis, dry weight, frequency of haemo-
dialysis per week, and the type of vascular access 
(AV fistula, central venous catheter, or others). 

• Current systemic comorbidities with its duration 
and commenced medications. 

II- Clinical examination: 

• General examination included patient look, body 
built, body mass index (BMI), and assessment 
of vital signs (heart rate, temperature, respiratory 
rate, and temperature). 

• Measurement of oxygen saturation via pulse 
oximetry. 

• Local chest examination including inspection, 
palpation, percussion, and auscultation. 

III- Laboratory investigations: 

About 10 cm of venous blood were obtained 
from a superficial forearm vein in all participants 
for assessment of the following parameters: 

• Complete blood count (CBC) with its components 
including haemoglobin, platelets, and white blood 
cells with its differentials (neutrophils and lym-
phocytes). 

• Neutrophil to lymphocyte ratio (NLR) was cal-
culated by dividing the number of neutrophils 
by number of lymphocytes [10]. 

• C-reactive protein was determined using immu-
noturbidimetric Protiline CRP assay kits (bioMer-
ieux, Lyon, France) according to the manufactur-
er's instructions. 

• D-dimer was determined via immune-
turbidometric assay using STA®-Liatest D-Di 
® kits (Cat. No. 00515) on STA®-analyzers 
(DiagnosticaStago S.A.S, 3 allee Theresa, 92600 
Asnieressur Seine, France). 

• Serum ferritin was measured by Chemilumines-
cence immunoassay (CLIA) on the Siemens 
Advia Centaur immunoassay analyzer using the 
manufacturer's recommendations. 

IV- Radiological investigations: Chest X-ray, and 
chest computed tomography (CT). 
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Outcomes: Identification of clinical and labo-
ratory parameters to detect covid infection in 
patients on haemodialysis. 

Data collection: 

1- Demographic data: Age, and gender. 

2- Comorbidities: Smoking, hypertension, diabetes 
mellitus, and glomerulonephritis. 

3- Haemodialysis related data: Frequency, dry 
weight, and angioaccess. 

4- Covid related symptoms: Cough, vomiting, 
diarrhoea, fatigue, dyspnea, anorexia, and anos-
mia. 

5- Clinical assessment: Temperature, respiratory 
rate, blood pressure, and oxygen saturation. 

6- Laboratory parameters: Complete blood count, 
neutrophil lymphocyte ratio, CRP, D-dimer, and 
ferritin. 

Statistical analysis: 

The collected data were coded, processed and 
analysed using the SPSS (Statistical Package for 
Social Sciences) version 26 for Windows® (IBM 
SPSS Inc, Chicago, IL, USA). Data were tested 
for normal distribution using the Shapiro Walk 
test. Qualitative data were represented as frequen-
cies and relative percentages. Chi square test (χ

2
) 

and Fisher exact was used to calculate difference 
between qualitative variables as indicated. Quan-
titative data were expressed as mean ±  SD (Standard 
deviation). Independent samples t-test was used 
to compare between two independent groups of 
normally distributed variables (parametric data) 
while Mann Whitney U test was used for non-
normally distributed Data (non-parametric data). 
In all applied tests, the p-values associated with 
test statistics indicated the significance level at 
which the null-hypothesis (the hypothesis of no 
difference) was rejected and it was set at 0.05 so 
that a p-values ≥0.05 are statistically non-
significant, p-values <0.05 are significant, and p-
values <0.01 are highly significant. 

Results 

The mean age of the included cases was 60.63 
and 59.6 years in groups 1 and 2 respectively. 
Men represented 76% and 73.3% of patients in 
the same two groups respectively, whereas the 
remaining cases were females. Both age and gender 
were statistically comparable between the two 
study groups (p=0.668 and 0.744 respectively) 
(Table 1). 

The prevalence of smoking and other systemic 
comorbidities was significantly increased in Group 
2 (p<0.05). Smokers represented 32% and 60% of 
the patients in Groups 1 and 2 respectively. In 
addition, hypertension was present in 60% and 
80%, whereas diabetes was present in 64% and 
93.3% of patients in the same two groups respec-
tively. However, the prevalence of glomerulone-
phritis was statistically comparable between the 
two groups (p=0.06), as it was present in 4% and 
13.3% of patients in the same previous groups 
respectively (Table 2). 

The frequency of haemodialysis was signifi-
cantly increased in Group 1, as 96% of its patients 
had dialysis three time per week compared to 80% 
in Group 2 (p=0.005). Dry weight had mean values 
of 84.44 and 82.87kg in Groups 1 and 2 respec-
tively, which was comparable between the two 
groups. Likewise, the used access did not show a 
significant difference between the two groups, as 
AVF was used in 92% and 93.3% of patients in 
the same groups respectively, while the remaining 
cases used a permanent catheter (Table 3). 

Regarding the manifestations of covid reported 
by patients in group 2, cough was reported by all 
patients (100%), while fatigue, dyspnea, and ano-
rexia were present in the majority of patients 
(93.3%). Additionally, diarrhea was reported by 
73.3% of patients, while anosmia and vomiting 
were detected in 53.3% (Table 4). 

Regarding vital signs, temperature was signif-
icantly elevated in group 2 (38.8 vs. 36.82°  in 
group 1 - p<0.001). Pulse was significantly in-
creased in Group 2 (82.93 vs. 71.52 bpm in Group 
1 - p<0.001). In addition, respiratory rate had mean 
values of 17.28 and 21.07 cycles/min in groups 1 
and 2 respectively, with a significant increase in 
the latter (p<0.001). Although DBP was statistically 
comparable between the study groups (p=0.37), 
SBP showed a significant rise in Group 2 (p= 
0.032). Oxygen saturation was significantly reduced 
in group 2 (86.67 vs. 97.24 in group 1 - p=0.37) 
(Table 5). 

Haemoglobin level showed a significant decline 
in association with Covid infection (9.73 vs. 
10.3gm/dl in group 1 - p=0.004). Total leucocytic 
count also showed a significant decline in group 
2 (4.5 vs. 6.9 in group 1 - p<0.001). Lymphocytic 
count also showed the same changes (p<0.001). 
However, neutrophil count was statistically com-
parable between the two groups (p=0.435). Platelet 
count showed a significant decline in the covid 
infected group (189.4 vs. 226.68 in Group 1 - 
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p<0.001). Nonetheless, NLR showed a significant 
rise in the same group (5.9 vs. 1.9 in group 1 - 
p<0.001). CRP had median values of 3 and 98gm/dl, 
whereas serum d-dimer had median values of 220 
and 900 in groups 1 and 2 respectively. Addition-
ally, serum ferritin had median values of 137 and 
480 in the same two groups respectively. All of 
the three parameters were significantly elevated 
in association with covid infection (Table 6). 

Table (1): Analysis of demographic data in the two study 
groups. 

Group 1 
[Haemodialysis 

without Covid-19] 
(N=75) 

Group 2 
[Haemodialysis 
with Covid-19] 

(N=45) 

Test of p- 
significance value 

Age (Years) 60.36±9.67 59.60±8.86 t=0.430 0.668 

Sex: 
Male 57 (76%) 33 (73.3%) χ

2
=0.107 0.744 

Female 18 (24%) 12 (26.7%) 

χ
2
: Chi-square test.  t: Independent samples t-test. 

Table (2): Analysis of risk factors and comorbidities in the 
two study groups. 

Group 1 Group 2 
[Haemodialysis [Haemodialysis Test of p- 

without Covid-19] with Covid-19] significance value 
(N=75) (N=45) 

Smoking 24 (32%) 27 (60%) χ
2

=9.023 0.003* 

HTN 45 (60%) 36 (80%) χ
2

=5.128 0.024* 

DM 48 (64%) 42 (93.3%) χ
2

=12.907 <0.001* 

Glomerul-
onephritis 

3 (4%) 6 (13.3%) FET=3.532 0.060 

χ2 : Chi-square test. 
FET : Fischer's exact test. 
* : Statistically significant (p<0.05). 

Table (3): Haemodialysis related data in the two study groups. 

Group 1 Group 2 
[Haemodialysis [Haemodialysis  Test of p- 

without with significance value 
Covid-19] Covid-19] 

(N=75) (N=45) 

Frequency of 
dialysis / 
Week: 
- Two times/  3 (4%) 9 (20%) FET=8 0.005* 

Week 
- Three times/ 72 (96%) 36 (80%) 

Week 
- Dry Weight  84.44±12.11 82.87±13.19 t=0.666 0.507 

Access: 
- AVF 69 (92%) 42 (93.3%)  FET=0.072 0.788 
- Permeant 6 (8%) 3 (6.7%) 

catheter 

χ2 : Chi-square test. 
FET : Fischer's exact test. 
* : Statistically significant (p<0.05). 

Table (4): Analysis of the COVID-19 criteria in the two study 
groups. 

Group 1 Group 2 
[Haemodialysis [Haemodialysis Test of p- 

without Covid-19] with Covid-19] significance value 
(N=75) (N=45) 

Cough 0 (0%) 44 (100%) χ
2
=120 0.564 

Vomiting 0 (0%) 24 (53.3%) χ
2
=50 0.855 

Diarrhea 0 (0%) 33 (73.3%) χ
2
=75.862 0.160 

Fatigue 0 (0%) 42 (93.3%) χ
2
=107.692 0.547 

Dyspnea 0 (0%) 42 (93.3%) χ
2
=107.692 0.547 

Anorexia 0 (0%) 42 (93.3%) χ
2
=107.692 0.547 

Anosmia 0 (0%) 24 (53.3%) χ
2
=50 0.855 

χ2 : Chi-square test. 
t  : Independent samples t-test. 
* : Statistically significant (p<0.05). 

Table (5): Analysis of vital signs in the two study groups. 

Group 1 
[Haemo-
dialysis 
without 

Covid-19] 
(N=75) (N=45) 

Temperature 36.82±0.20 38.80±0.96 t=–17.381 <0.001* 
(°  C) 

Pulse (B/min) 71.52±3.75 82.93±6.51 t=–12.206 <0.001* 

Respiratory rate 17.28±1.05 21.07±2.35 t=–12.121 <0.001* 
(Cycle/min) 

SBP (mmHg) 143.60±17.76 150±11.08 t=–2.175 0.032* 

DBP (mmHg) 85.60±11.42 87.33±7.80 t=–0.899 0.370 

Oxygen 
saturation (%) 

97.24±1 86.67±4.74 t=18.684 <0.001* 

χ2 : Chi-square test. 
z : Mann-Whitney U-test. 
* : Statistically significant (p<0.05). 

Table (6): Analysis of laboratory findings in the two study 
groups. 

Group 1 
[Haemo-
dialysis 
without 

Covid-19] 
(N=75) 

Group 2 
[Haemo- 
dialysis 

with 
Covid-19] 

(N=45) 

Test of 
signif- 
icance 

p-
value 

HGB (gm/dl) 10.30±1.12 9.73±0.84 t=2.973 0.004* 

WBCs 6.9 (4.54-9.91) 4.5 (3-10.2) z=–5.686 <0.001* 
(10

3
/cmm) 

Lymphocytes 2.15 (1.24-3.24) 0.66 (0.3-1) z=–9.157 <0.001* 
(10

3
/cmm) 

Neutrophils 4.3 (2.43-6.66) 4.12 (2.65-11.1) z=–0.781 0.435 
(10

3
/cmm) 

PLTs 226.68±46.55 189.40±61.08 t=3.770 <0.001* 
(10

3
/cmm) 

NLR 1.9 (1.35-4.8) 5.9 (4.3-23.15) z=–9.031 <0.001* 
CRP 3 (0-8) 98 (40-145) z=–9.205 <0.001* 
D-dimer 220 (125-450) 900 (680-1100) z=–9.156 <0.001* 
Ferritin 137 (75-350) 480 (400-500) z=–9.142 <0.001* 

t: Independent samples t-test. 
z: Mann-Whitney U-test. 
*: Statistically significant (p<0.05). 
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Discussion 

The current study was conducted at Police 
Hospitals aiming to evaluate the importance of 
clinical and laboratory features for early detection 
and better management of Covid 19 patients under 
regular hemodialysis. We included a total of 120 
hemodialysis patients who were allocated into two 
groups; Group 1 included 75 patients who did not 
develop covid infection, while Group 2 included 
the remaining 45 patients who developed that 
serious infection. Based on group allocation, the 
incidence of covid infection in our hemodialysis 
setting was 37.5%. 

Other authors reported a lower incidence of 
covid infection in hemodialysis patients, as this 
infection was diagnosed in 66 out of the included 
602 patients (incidence rate = 11%) [11]. Another 
French study reported an incidence rate of 19% 
(38 out of 200 hemodialysis patients) [12]. 

Difference between studies could be due to 
different preventive strategies against covid infec-
tion, patient criteria, methods of diagnosis, as well 
as the burden of pandemic in the tested region. 

In the current study, the mean age of the includ-
ed patients was 60.36±9.67 and 59.6±8.86 years 
in groups 1 and 2 respectively, with no significant 
difference between the two groups (p=0.668). 

Likewise, Zou et al. [11] also noted no significant 
difference regarding age between the infected and 
non-infected hemodialysis patients (p=0.085). It 
had median values of 61 and 64.5 years in the non-
infected and infected groups respectively. This is 
in line with our findings. 

Our findings showed no significant difference 
between covid infected and non-infected groups 
regarding gender distribution (p=0.744). Men rep-
resented 76% and 73.3% of patients in groups 1 
and 2 respectively, while the remaining patients 
were women. 

Similar to the previous findings, Hsu and his 
colleagues [13] reported that male patients repre-
sented 60% and 57% of patients in the covid in-
fected and non-infected groups respectively with 
no significant difference between the two groups 
(p=0.2). 

Ghonimi et al. [14], on the other hand, reported 
that male dialysis patients had double the incidence 
of covid 19 than females (9% versus 4.5% respec-
tively; p<0.01), indicating that male gender is a 
significant risk factor for infection in this specific 
population. 

In our study, smokers represented 32% and 
60% of patients in groups 1 and 2 respectively, 
with a significant rise in association with covid 
infection (p=0.003). 

There are currently no peer-reviewed studies 
that have evaluated the risk of SARS-CoV-2 infec-
tion among smokers. However, smoking is already 
known to be a risk-factor for many other respiratory 
infections, including colds, influenza, pneumonia 
and tuberculosis [15]. The effects of smoking on 
the respiratory system makes it more likely that 
smokers contract these diseases, which could be 
more severe [16]. Smoking is also associated with 
increased development of acute respiratory distress 
syndrome, a key complication for severe cases of 
COVID-19 [17], among people with severe respi-
ratory infections [18]. 

Conversely, another study reported comparable 
smoking prevalence between covid infected and 
non-infected groups (p=0.799), which was 51.5% 
and 53.2% in the same groups respectively [11]. 
Tang et al. [19] also confirmed the previous findings. 

In the current study, the prevalence of hyper-
tension was 60% and 80% in groups 1 and 2 re-
spectively, with a significant increase in the covid-
infected group (p=0.024). 

Likewise, Tang et al. [19] reported that hyper-
tension was present in 24% and 10% of patients 
in the covid and non-covid hemodialysis patients, 
with a significant difference between the two groups 
(p<0.001). 

In our study, diabetes mellitus was present in 
64% and 93.3% of patients in groups 1 and 2 
respectively, with a significant increase in group 
2 (p<0.001). 

In the same context, a previous similar study 
reported the increased prevalence of diabetes in 
covid-infected hemodialysis patients (69.9% vs. 
58.2% in the non-infected group - p<0.001) [13]. 
Tang et al. [19] also noted the same findings. 

In the current study, glomerulonephritis was 
present in 4% and 13.3% of patients in groups 1 
and 2 with no significant difference between the 
two groups (p=0.06). Glomerulonephritis was 
present in non-covid patients as they were also 
patients with CKD. 

In contrast to the previous findings, Zou et al. 
[11] reported that the incidence of glomerulonephri-
tis was 36.4% and 40.1% in covid infected and 
non-infected groups, which was comparable on 
the statistical analysis (p>0.05). The previous 
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authors did not mention the criteria for glomeru-
lonephritis diagnosis. In our opinion, the main 
cause of this differences is related to criteria used 
in diagnosis of glomerulonephritis. 

Hours of hemodialysis per week found to be 
an important risk factor for acquiring Covid 19 
infection in the current study. In the present study 
96% of patients ingroup one regularly received the 
prescribed hours of hemodialysis versus 80% in-
group two with significant difference (p=0.005). 

Conversely, other authors did not report a sig-
nificant difference between covid infected and 
non-infected groups regarding hemodialysis fre-
quency (p=0.4), as 59% and 55.4% of patients had 
dialysis three time per week in the previous two 
groups respectively. The remaining patients had 
dialysis < three times per week [19]. 

In our study, the used access did not show a 
significant difference between the two groups, as 
AVF was used in 92% and 93.3% of patients in 
the same groups respectively, while the remaining 
cases used a permanent catheter. 

In the same context, Zou and his colleagues 
[11] also reported no significant difference between 
the covid infected and non-infected patients regard-
ing the angioaccess (p=0.388). Another study con-
firmed the previous findings [14]. 

In the current study, fever predominate in Covid 
19 patients the mean temperature among them was 
38.8 centigrade versus 36.82 in non-infected group 
(p<0.001). 

Fever is a complex cytokine-mediated physio-
logical response that stimulates both the innate 
and adaptive arms of immunity involving adrener-
gic stimulation pathways [20]. Guan et al. [21] 
reported that history of fever was positive in 42.8% 
while 88.7% of the COVID-19 patients had fever 
at the time of hospitalization. 

According to a recent systematic review, fever 
prevalence in adult COVID-19 patients ranged 
between 68.26% [95% CI: 60.46-76.07, I2 = 51%] 
and 98.63% [95% CI: 95.96-100.00] [22], making 
it an important sign of this contagious infection. 

In our study, cough was present in 100% of our 
Covid patients. Zou et al. [11] reported that cough 
was detected in 69.7% of covid patients, while 
Xiong et al., reported that only 37.4% of their 
patients with covid reported cough [23]. 

In the current study, dyspnea was detected in 
93.3% of the included covid cases. Huang et al.  

[6] found a prevalence of breathlessness as high as 
92% amongst patients infected with covid. Others 
reported lower incidence, as in a systematic review 
and meta-analysis, Rodriguez-Morales et al. [24] 
found an overall dyspnoea prevalence of 45.6% 
(95% CI: 10.9-80.4%). In addition, Li et al., con-
ducted a systematic review that included the data 
of 1,994 patients. The overall percentage of patients 
experiencing dyspnoea was 21.9% [25]. Some of 
the variation in dyspnoea prevalence within and 
between studies can be explained by differences 
in how it was investigated and documented. 

In our study, anorexia was reported by 93.3% 
of covid patients. Other studies reported variable 
incidence ranging between 23.2% and 40% [26, 
27,28]. The preexisting chronic kidney disease could 
explain our increased incidence, as diminished 
appetite is reported in as many as 40%-50% of 
dialysis patients [29]. 

Our findings showed that fatigue was reported 
by 93.3% of patients infected with covid. Zou et 
al. [11] reported that the same manifestation was 
present in 34.8% of patients. Xiong et al. [23] 
reported an incidence of 45%. 

Our findings showed that anosmia was present 
in 53.3% of patients with Covid infection. In agree-
ment with our findings, in a retrospective study 
by Klopfenstein et al. [30], 54 (47%) out of 114 
confirmed COVID-19 patients presented with anos-
mia. An additional report stated that the incidence 
range of anosmia from 9.2% to 82% and an average 
anosmia incidence rate of 30.19% [31]. 

In the current study, vomiting was present in 
53.3% of patients infected with covid. In one study' 
s Nobel et al., noted that the presence of vomiting 
in as high as 22.7% patients [32]. Cholankeril et 
al. [26] and Hajifathalian et al. [33] reported the 
prevalence of symptoms of nausea and vomiting 
as 10.3 and 15.9%, respectively. 

In our study, diarrhea was present in 73.3% of 
patients infected with covid. A previous report 
stated that the incidence of diarrhea with covid 
infection varied widely, ranging from 2% to 49.5% 
[34]. 

In our study, respiratory rate showed a signifi-
cant increase in group 2 (21.07 vs. 17.28 in group 
1 - p<0.001). Hypoxemia-driven tachypnoea could 
explain the previous finding [35]. 

In the current study, although DBP was statis-
tically comparable between the study groups 
(p=0.37), SBP showed a significant rise in Group 
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2 (p=0.032). This could be due to the increased 
prevalence of hypertension in the covid infected 
group. 

Another study noted no significant difference 
between the infected and non-infected groups 
regarding their measured systolic and diastolic 
blood pressures (p=0.514 and 0.672 respectively). 
The former had mean values of 138 and 144mmHg, 
while the latter had mean values of 87 and 85mmHg 
in the previous two groups respectively [11]. One 
should mention that the prevalence of hypertension 
was comparable between the two groups and that 
could explain the previous findings. 

In the current study, the mean oxygen saturation 
on admission was significantly reduced in group 
2 (86.67 vs. 97.24 in group 1 - p=0.37). 

Desaturation in patients with covid infection 
could be explained by different mechanisms in-
cluding; intrapulmonary shunting, perfusion diffu-
sion mismatch, intravascular microthrombi, in 
addition to impaired diffusion capacity [36]. 

In the current study, haemoglobin level showed 
a significant decline in association with covid 
infection (9.73 vs. 10.3gm/dl in group 1 - p=0.004). 

Anemia was not a common laboratory finding 
of patients with SARS-CoV-2 infection, but the 
hemoglobin showed a descending tendency in fact. 
The first COVID-19 case in the USA showed a 
slight decrease in hemoglobin in illness day 6 and 
then recovered as the condition improved [37]. 
Hemoglobin was below the normal range in 51% 
of 99 patients with SARS-CoV-2 infection reported 
by Jin Yin-tan Hospital [6]. Indiscriminate use of 
anticoagulant before laboratory results may be a 
suggestive cause. 

Inflammatory changes caused by SARS-CoV-
2 infection could interfere with erythropoiesis, 
resulting in a decrease in hemoglobin [38]. 

In contrast to the previous findings, another 
study reported that hemoglobin levels were com-
parable between infected and non-infected hemo-
dialysis patients (p=0.98), and it had mean values 
of 10.36 and 10.37gm/dl in the two groups respec-
tively [11]. 

In the current study, the mean of total leucocytic 
count also showed a significant decline in group 
2 (4.5 vs. 6.9 in group 1 - p<0.001). 

Likewise, Tang et al. [19] reported a significant 
decline in mean total leucocytic count in association 
with covid infection in hemodialysis patients,  

which had a median value of 4.9 versus 5.57 in 
patients without covid infection (p=0.002). Another 
study also confirmed the previous findings [39]. 

Our findings showed that the mean of lym-
phocytic count was significantly decreased in group 
2 (0.66 vs. 2.15 in group 1 - p<0.001). 

Lymphopenia is found to be a characteristic of 
COVID-19 and was found to be useful in differen-
tiating between COVID-19 pneumonia and non-
COVID-19 pneumonia. Researchers show that the 
decrease in lymphocyte is mainly caused by deple-
tion of T-lymphocyte subsets, mainly T-helper and 
T-suppressor cells, and the presence of lymphopenia 
in COVID-19 patients suggests significant inflam-
mation and tissue damage [40]. 

Similarly, another study reported that lym-
phocytic count had median values of 0.86 and 0.97 
in the covid infected and non-infected groups, with 
a significant decline with covid infection (p=0.01) 
[19]. 

In the current study, platelet count showed a 
significant decline in the covid infected group 
(189.4 vs. 226.68 in Group 1 - p<0.001). 

There are very few reports of the mechanisms 
of thrombocytopenia in patients with COVID-19, 
but thrombocytopenia is very common. Three 
mechanisms have been reported; direct infection 
of bone marrow cells by the virus and inhibition 
of platelet synthesis, platelet destruction by the 
immune system, and platelet aggregation in the 
lungs, resulting in microthrombi and platelet con-
sumption [41]. 

In the same context, Ma and his associated 
noted that platelet count had median values of 154 
(range, 140-200) in hemodialysis patients with 
covid, compared to a median of 171 (range, 36-
486) in patients without covid, with an increase in 
the latter [42]. 

Our findings showed that neutrophil to lym-
phocyte ratio (NLR showed a significant rise in 
the group 2 (5.9 vs. 1.9 in group 1 - p<0.001). 

The NLR parameter has been widely used to 
assess systemic inflammation in a variety of dis-
eases. NLR has been studied and proved to be 
useful in differentiating between patients hospital-
ized with fever due to infection and those with 
fever due to non-infectious causes [43,44]. 

Moreover, in both acute and chronic illness, 
NLR could predict disease severity regardless of 
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the aetiology, such as infection, autoimmune or 
malignancy [45,46]. 

The NLR of the COVID-19 patients in a previ-
ous study was significantly higher in severe patients 
(median value 7.06; IQR 6.41) [46]. 

In our study, C-reactive protein (CRP) had 
median values of 3 and 98 gm/dl in groups 1 and 
2 respectively, with a significant increase in asso-
ciation with covid infection. CRP production is 
induced by inflammatory cytokines and by tissue 
destruction in patients with COVID-19 [47]. 

Ma et al. [42] also noted a significant increase 
in CRP in hemodialysis patients infected with covid 
compared to controls. Patients with raised CRP 
constituted 47% of the covid infected patients 
compared to only 3% in patients without infection. 

Contrarily, other authors did not notice a sig-
nificant difference between the covid infected and 
non-infected individuals (p=0.3), as it had median 
values of 2 and 1.4mg/l in the same two groups 
respectively [19]. 

In the current study, serum d-dimer had median 
values of 220 and 900 in groups 1 and 2 respec-
tively, with a significant rise in patients with covid 
infection (p<0.001). Elevated D-Dimer is most 
likely due to the acute lung injury itself or due to 
the increased rate of thromboembolic complications 
observed in patients with covid infection [17]. 

Tang and his coworkers [19] reported that the 
same marker had median values of 5.6 and 2.1 
mg/l in the covid infected and non-infected groups 
respectively, with a significant difference on sta-
tistical analysis (p<0.001). Yau et al. [48] reported 
that serum d dimer ranged between 0.746 and 
3.895ng/ml, and all patients had d dimer level 
>0.5ng/ml. 

Our findings showed that serum ferritin had 
median values of 137 and 480 in the groups 1 and 
2 respectively, with a significant rise in association 
with covid infection. 

Active ferritin production during the course of 
inflammatory diseases can occur. Macrophages, 
which produce cytokines and account for the ma-
jority of the immune cells in the lung parenchyma, 
might be responsible of the secretion of serum 
ferritin [49]. Moreover, ferritin synthesis can be 
induced by several inflammatory stimuli including 
cytokines, such as IL-6, which is increased during 
the course of covid infection [38]. 

In a previous study, serum ferritin in hemodi-
alysis patients infected with covid had a median 
value of 1461.5ng/ml (range, 604-1500), and 75% 
of these cases had ferritin >900ng/ml [48]. 

Our study has some limitations. First of all, it 
is a single center study that included a relatively 
small sample size. Also, it lacks the effect of covid 
infection on patient outcomes, especially mortality. 
These previous drawbacks should be well discussed 
in the upcoming studies. 

Conclusion: 
Based on the results of our study, it could be 

included that: 
Covid infection is associated with a marked 

changes in the clinical and laboratory parameters 
in haemodialysis patients. It is associated with a 
marked deterioration of vital signs, decreased CBC 
parameters, and increased inflammatory markers. 

Recommendations: 
More studies including more cases from differ-

ent nephrological centers should be conducted in 
the future. 

Hemodialysis patients should be evaluated with 
laboratory parameters for early detection of covid 
infection. 
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