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Abstract

Introduction

This study was conducted to evaluate the clinical characteristics and severity of COVID -19 in hemodialysis
patients at Armed Forces Hospital of Urology, Rawalpindi Pakistan from 1% March 2020 to 15" August 2020.
Methodology

It was a prospective and Cross Sectional Observational Study. We collected data prospectively that includes all
patients on maintenance hemodialysis and reviewed clinical characteristics of those with laboratory-confirmed
COVID-19 between March 1and August 15, 2020.

Results

39 out of 268 dialysis dependent patients had COVID-19. Mean age of patients was 55.9yrs. Only 35.8% patients
were symptomatic. 15 out of 39 were having mild disease, 12 had moderate and 12 had severe disease. Females
(54.5%) were found to be more affected than males (45.5%). Dry cough was the commonest symptom (53.8%)
followed by fever (46.1%) and abdominal pain(18.1%). Patients with multiple comorbidities were found to have
severe disease.

Conclusion

We concluded that patients receiving maintenance hemodialysis are susceptible to COVID-19 and that
hemodialysis centers are at high risk for spread of infection. Isolating patients with COVID-19 can help in
preventing the spread of COVID-19.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in late 2019 in Wuhan, China . This
disease was declared as global health emergency by WHO on 30th January 2020.° According to the published
literature, older patients with underlying illness such as diabetes mellitus, hypertension, and Ischemic heart
disease tend to be susceptible to COVID-19 and become severely ill.” Patients with ESRD have abnormal
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immune systems because of the uremic state, which is often accompanied by significant comorbidities like
cardiovascular disease, diabetes, and cerebrovascular disease. ’

In this study, we retrospectively collected and analyzed clinical data from all patients undergoing maintenance
hemodialysis identified as having laboratory-confirmed COVID-19 distributed in  AFIU. The Clinical features
of COVID-19 in patients undergoing MHD are presented, and the effectiveness of intervention measures for
pandemic control of COVID-19 in MHD centers is reviewed.

Methods

Data for this prospective, observational study was obtained on telephone. We screened all our hemodialysis
dependent patients. Nasopharyngeal swabs were taken for PCR of covid-19 . In total, between March 1 and
August 15, 2020, 39 of 268 patients undergoing MHD in AFIU were identified as having laboratory confirmed
COVID-19 and were enrolled in our study.

Clinical Classification

Suspected case: A suspected case can be diagnosed with any one of the epidemiological history

a) Travel history or residence in areas where local cases continue to spread within 14 days before
the onset.

b) Suspected contact with people who tested positive for COVID-19 or patients with fever or
respiratory symptoms within 14 days; and/or respiratory symptoms alone: Cough, Shortness of
breath or difficulty breathing; or at least two of these symptoms: fever, chills, repeated shaking
with chills, muscle pain, headache, sore throat, new loss of taste or smell.’

Confirmation of cases:

a. RT- PCR test of throat swab samples positive for COVID-19.

b. HRCT chest positive for COVID-19 findings in PCR negative patients who were either
symptomatic or asymptomatic having high risk close contact with confirmed cases.

Contact history/exposure with confirm or suspected cases were further classified into high, medium and
low risk according to exposure.

a. High Risk: Within two meters without masks for more than 15 minutes repeatedly or continuous
sitting in close rooms for more than one hour even with masks.

b. Medium risk: Within one meter with mask for more than 15 minutes to one hour.

c. Low risk: Contact time less than above two categories with masks on

Clinical features were recorded to determine frequency. Throat swabs were taken from symptomatic suspected
cases and their contacts for COVID-19 RT-PCR to confirm the cases. PCR was done using BGI kits with Tanbead
for auto extraction at Armed Forces Institute of pathology. HRCT was performed in PCR negative symptomatic
and asymptomatic individuals who were in close contact with confirmed cases (high risk exposure contacts) using
Aquilon 128 slice cannon mache 5.

We divided the degree of severity of COVID-19 (mild / moderate / severe versus critical) according to the New
Coronavirus Pneumonia Prevention and Control Program.” Mild cases refer to patients who had mild clinical
symptoms without manifestation of viral pneumonia on chest CT scans. Moderate refers to cases who had
symptoms such as fever and respiratory tract symptoms, etc., with manifestation of viral pneumonia on radiology.

Severe refers to cases who met any of the following criteria:

a) respiratory rate > 30 breaths/min

b) oxygen saturation < 93% at resting state

¢) arterial PO2/oxygen concentration <300 mm Hg. Patients with pulmonary lesion progression.
Critical patients refer to patients that met any of the following criteria

a) occurrence of respiratory failure requiring ventilatory support

b) presence of shock

¢) other multiorgan failure that requires ICU care.

Pak J Kidney Dis 2021;5(4):105-110 106



COVID-19 & Hemodialysis

Data Collection

We extracted from the registration system exposure history, demographic data, clinical characteristics,
laboratory and radiological findings, and management for all patients with lab-confirmed COVID-19 between
March 1 and August 15, 2020. We conducted direct communication with patients or their families as much as
possible. Verbal consent obtained. The date of disease onset is defined as the date when the symptoms were
observed. We got data by direct communication with patients or their families and attending physician. All
laboratory testing was performed according to the clinical situation of the patient. Laboratory assessments
consisted of a blood complete picture, liver function test, renal function test and CRP. The presence of a radiologic
abnormality was determined on the basis of description in documents; if imaging scans were available, they were
reviewed by attending doctor. Treatment measures included antiviral or antibiotic therapy, corticosteroid therapy,
vitamin C, vitamin D and mechanical ventilation. Cardiac injury was determined by the serum levels of cardiac
biomarkers, or if new abnormalities were shown via electrocardiography.

Statistical analysis was done using SPSS 22.

Results

From March 1 to August 15, 2020, 268 patients undergoing Maintenance Hemodialysis (MHD) in AFIU, 39
patients were diagnosed as having laboratory confirmed COVID-19. 15 out of 39 were having mild disease, 12
had moderate and 12 had severe disease. Females (54.5%) were found to be more affected than males (45.5%).
Mean age of patients was 55.9yrs. Duration of hemodialysis was found to be related to the severity of infection.
Greater the duration, more the severity of COVID -19 infection was noticed as shown in Table 1.

Table 1: baseline characteristics of 39 maintenance hemodialysis patients who were diagnosed with
SARS COV-2 infection.

MILD (n:15) MODERATE (n:12) | SEVERE (n:12)
Age(mean) 56.2yrs 56yrs 62.5yrs
Duration of HD | 6.9 5.1 13
(Mean, yrs)
Male 20% 100% 66.7%
Females 80% 0 33-3%

In total 41% patients were smokers. Only 35.8% of patients were symptomatic while 64.2% patients were
asymptomatic. Dry cough was the commonest symptom (53.8%) followed by fever (46.1%) and abdominal pain
(18.1%) as shown in Table 2.

Data from the laboratory findings showed mean Total leucocyte count and platelets 5.5 and 166 respectively.
Lymphocytopenia was noticed to be related to severity of illness. Greater the lymphocytopenia, more was the
severity of illness. Of all pulmonary CT scans that were performed, the most common abnormities revealed was
pleural effusion (45.4%) that can be contributed to inadequate hemodialysis followed by ground-glass or patchy
opacity (36.3 %) . Consolidation in lungs was relatively rare (18.1%) as depicted in Table 3.

All patients received antibiotics, antiviral, zinc, vitamin C & D supplement. Oral azithromycin was given to mild
cases (45.5%). Injectable antibiotics were added in moderate and severe cases (54.5%) while steroid were given
to severe/critical cases only (27.2%) as per protocol of infectious disease and critical care specialists.

Discussion

To the best of our knowledge, this is the first multicenter study in Pakistan to focus on patients undergoing MHD
who have had COVID-19 .We prospectively collected clinical data of 39 patients undergoing MHD with
laboratory confirmed COVID-19, and reviewed intervention required for controlling the spread of the pandemic.
Chronic kidney disease is a global public health problem with poor outcomes, and high cost. "’

Kidney disease (CKD) is an independent risk factor for cardiovascular disease (CVD) and infection. * Patients

are highly susceptible to COVID-19 and there 1s a high risk of spread of disease in MHD centers. In the current
study, 35.8% of COVID -19 positive patients were symptomatic while rest of the patients were asymptomatic.
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Table 2: Comorbidities and clinical features of 39 maintenance hemodialysis patients.

Severity p value
n (%)
Mild | Moderate | Severe
Frequency of dialysis
2/7 9 (60) 12 (100) 4(33.3) 0.003
3/7 6 (40) - 8 (66.7)
Fever
Yes 6 (40) - 12 (100) <0.001
No 9 (60) 12 (100) -
Diabetes Mellitus
Yes 9 (60) 8(66.70) | 8(66.70) | 0.915
No 6 (40) 4(33.3) 4(33.3)
Hypertension
Yes 15 (100) | 12 (100) 8 (66.7) 0.007
No - - 4(33.3)
Ischemic Heart disease
Yes 6 (40) 8 (66.7) 12 (100) 0.005
No 9 (60) 4(33.3) -
Smoking status
Yes - 8(66.7) 8 (66.7) 0.001
No 15 (100) 4(33.3) 4(33.3)
Cough
Yes 9 (60) - 12 (100) 0.001
No 6 (40) 12 (100) -
Dyspnoea
Yes - 4(33.3) 12 (100) 0.001
No 15 (100) | 8(66.7) -
Vomiting
Yes - - 8 (66.7) 0.001
No 15 (100) | 12 (100) 4(33.3)
Sorethroat
Yes - 8(66.7) 12 (100) 0.001
No 15 (100) | 4(33.3) -
Ground glass opacity
Pleural effusion 15 (100) 4(33.3) - 0.001
1+2+3 - 4(33.3) -
2+3 - 4(33.4) -
1+3 - - 12 (100)
Steroids
Yes - 4(33.3) 12 (100) 0.001
No 15 (100) 8 (66.7) -
Mechanical Ventilation
Yes - - 8 (66.7) 0.001
No 15 (100) 12 (100) 4(33.3)
Alive
Yes 15(100) | 12(100) 4(33.3) 0.001
No - - 8 (66.7)
Dead
Yes - - 8 (66.7) 0.001
No 15 (100) 12 (100) 4(33.3)

Therefore, universal screening of patients is necessary to control the pandemic in patients undergoing MHD and
should be done at the earliest opportunity. Patients on MHD have impaired immune systems and are at already
high risk of infection, including serious complications from infection and increased mortality rates. Infection has
become the second most common cause of death in patients with ESRD after CVD. " In addition to bacterial
infections, ESRD patients on MHD are also susceptible to viral infections like hepatitis B and C virus, HIV or
influenza virus infection. On the other hand, there are additional difficulties in the management of ESRD patients
on maintenance hemodialysis who have COVID-19. For example, there is infection control problems in
preventing infection spread within the dialysis unit and dealing with the disposal of used dialysate. There were
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more women than men in the group of patients infected unlike the study in China in which males were found to
be more affected. © We also noticed that patients with cardiovascular disease were more likely to develop severe
disease and there is no significant differences in severity of disease in diabetic patients which is in accordance
with study of china.” The dialysis access, & frequency of dialysis had significant effect on the degree of
disease severity.

Considering the high risk of spread of disease in a dialysis setup, strict policies regarding entrance screening of
temperatures , and the need for all the patients to wear surgical masks, are necessary since symptoms of covid
patients who are on MHD were similar to those of the general population. However, these symptoms are difficult
to distinguish from uremic symptoms. Only 46.1% of patients experienced fever and 53.8% had cough and
64.2% patients were asymptomatic over the whole clinical course. This finding is consistent with results of study
done in Spain and China. ™" Mean age of our patients was 55.9 years versus 63.2 years in the Chinese study
while, with high prevalence of hypertension (91% vs 68.7% reported in Chinese study ) and diabetes (63.6% vs
22.9% reported in Chinese study).’ Similar findings were reported from study done in Newyork.

The representative findings in the radiological imaging of patients undergoing MHD with COVID-19 were
similar to those in the general population, but sometimes it was difficult to distinguish them from lung changes
caused by inadequate dialysis. Lymphocytopenia was common in our patients. Previous studies have suggested
that the severity of lymphocytopenia shows the severity of SARS-COV-2 infection ™' which is also noticed in
our study. The uremic state 1s associated with a wide range of impairments in blood cells predominantly
lymphocytes and granulocytes, and lymphocytopenia 1s common in dialysis patients. So, whether or not
lymphocytopenia helps us to identify SARS-CoV-2 in the early phase of infection needs further evaluation. The
tissue damage seen in patients with COVID-19 is considered to be caused mainly by a cytokine storm; it 1s a
possibility that abnormalities in the immune system of ESRD patients could predispose patients on MHD to a
modified response to SARS-CoV-2 infection.

Four of our medical staff including 2 nurses and 2 ward boys were also infected during this duration of study
highlighting that the effective measures to be taken as soon as possible for preventing disease spread. ™" It should
be noted that the universal screening of PCR of patients is critically important in helping the identification of
asymptomatic COVID-19 patients in dialysis centers, especially during the early phase of the pandemic.

Conclusion:

Covid -19 patients can be asymptomatic so effective measures for screening should be followed secondly Dialysis
centers are at high risk for cross contamination of disease in other patients and medical staff so detection of
disease in asymptomatic patients is necessary.
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