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Abstract
The coronavirus disease 2019 (COVID-19) pandemic has been challenging for 
healthcare professionals worldwide. One of the populations affected by the 
pandemic are patients on renal replacement therapy, as kidney disease is an 
independent risk factor for severe COVID-19 and maintenance dialysis (a life-
sustaining therapy) cannot be interrupted in the vast majority of cases. Over the 
past months, several authors and medical societies have published recommend-
ations and guidelines on the management of this population. This article is a 
comprehensive review regarding the measures to prevent, contain and deal with a 
COVID-19 pandemic in the dialysis setting. We recapitulate the epidemiology and 
pathophysiology of COVID-19 in kidney dysfunction and present the main 
recommendations concerning the screening of healthcare personnel, dialysis 
patients and visitors as well as measures to improve the safety of the dialysis 
facilities’ environments. In addition to preventive measures, this article briefly 
describes actions directed towards management of an outbreak of the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) within a dialysis facility, the 
management of complications in dialysis patients with COVID-19 and overall 
data regarding the management of children with kidney disease.

Key Words: COVID-19; SARS-CoV-2; Renal dialysis; Renal replacement therapy; 
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Core Tip: Dialysis patients are more vulnerable to develop severe coronavirus disease 
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approach is required to avoid the spread of the virus and consequently more death of 
patients.
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INTRODUCTION
The outbreak of the coronavirus disease 2019 (COVID-19) pandemic in early 2020 
proved to be a massive challenge for healthcare professionals all around the world. 
Clinically, its symptoms range from pulmonary (e.g., cough and dyspnea) to extrapul-
monary manifestations (e.g., fever, myalgia, anosmia and ageusia), revealing the 
systemic nature of the aforementioned malady[1,2].

Due to the aforementioned variety of clinical manifestations attributed to the 
infection by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
different areas of the medical field became highly interested in the better compre-
hension of COVID-19, one of them being nephrology. The glomerular epithelium, the 
proximal tubular cells of the nephrons and endothelial cells have considerable levels of 
angiotensin-converting enzyme 2, which explains why COVID-19 patients may 
develop renal injury[3-6].

Such interest emerged as doctors recognized the necessity for guaranteeing the 
safety of patients treated with renal replacement therapy (RRT) during the pandemic, 
focusing on preventing an outbreak in dialysis units. The attentiveness to COVID-19 
by nephrologists was reinforced when multiple studies from different countries 
suggested that patients who acquire the disease have a significant risk for developing 
acute kidney injury (AKI)[7-9].

In this article, we review the epidemiology of COVID-19 in dialysis centers as well 
as the main recommendations concerning the screening of healthcare personnel (HCP), 
dialysis patients and visitors, the safety of the dialysis facilities’ environments, the 
conduct regarding an outbreak of SARS-CoV-2 infection within a dialysis facility, the 
management of complications in dialysis patients with COVID-19 and the conduct 
directed towards children with kidney disease.

EPIDEMIOLOGY OF COVID-19 IN DIALYSIS UNITS
As of March 2021 there have been over 125 million confirmed cases of COVID-19 and 
over 2.7 million deaths, giving the disease a case fatality rate of 2.22%[10]. The 
currently available literature suggests that the frequency of COVID-19 among dialysis 
patients is approximately between 2% and 20%, a difference possibly explained by the 
region in which each study was conducted[11-14]. Meanwhile, the proportion of 
infected individuals appears to be lower in other health services, for both HCP and 
patients, and also in the general community[13-17].

Infection by SARS-CoV-2 in dialysis units does not seem to depend on sex, ethnicity, 
time of dialysis or presence of diabetes but is likely associated with in-center dialysis 
and older patient age; the higher risk of infection in healthcare facilities has been 
attributed to a higher rate of self-reported illness among the staff[11,18]. Chronic 
kidney disease (CKD) patients, especially those in dialysis, are more vulnerable to 
SARS-CoV-2 infection, given that a decrease in the estimated glomerular filtration rate 
has been associated with death by COVID-19 in one large cohort study that obtained 
data using OpenSAFELY[19]. The mortality of dialysis patients who contracted 
COVID-19 is approximately between 21% and 33%, being above both the general 
population’s death rate due to SARS-CoV-2 infection[12,14,20,21]. Some studies have 
also shown that hemodialysis (HD) patients are more likely to contract the disease 
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than peritoneal dialysis patients, something that is at least partially explained by the 
fact that HD patients cannot perform dialysis at home, while peritoneal dialysis 
patients can[13,14].

COVID-19 can also cause AKI. It has been documented that about one fifth of 
patients with the disease end up developing AKI treated with RRT (AKI-RRT). CKD is 
associated with higher risk of developing AKI-RRT among COVID-19 patients as well 
as diabetes mellitus, hypertension, higher body mass index and high levels of D-
dimer. The mortality is extremely high among AKI-RRT patients with COVID-19, even 
more than in the previously mentioned group, reaching levels above 60%[22].

HEALTHCARE PERSONNEL, PATIENTS AND VISITORS
It is known that AKI and RRT increase the risk of complications and death in COVID-
19, so it is necessary to follow specific rules to avoid infection[23,24]. In addition, HD 
units are classified as high risk of contagion, hence the need to further tighten these 
measures in these environments[25]. It is possible to divide protective actions into 
measures for HCP, for patients and visitors.

The first group includes doctors at the HD unit, nurses, technicians and cleaning 
staff[26], and they must receive the following instructions: (1) The use of personal 
protective equipment (PPE: surgical or N95 masks, gloves, hair caps and clothing with 
waterproof insulation) must be mandatory and constant[26-28]; (2) Educational actions 
on how to properly use PPE, how to properly sanitize hands and how to dispose of 
contaminated items should be promoted[26]; (3) Updates and training on new 
knowledge related to the epidemic need to be encouraged[26,27]; (4) Nurses must be 
trained to collect the nasopharynx swab to perform the COVID-19 polymerase chain 
reaction (PCR)[26]; (5) Groups of face-to-face activities, including discussion groups, 
ought to be avoided and should be done digitally[27,29]; (6) Teams from different 
parts of the health unit must have meals at different times in order to avoid contact
[27]; (7) The team should, if possible, avoid using public transport as well as 
participating in large agglomerations[27,29]; (8) The presence of COVID-19 symptoms 
in the team as well as in their family members should be monitored closely. Members 
with suspected infection should notify the unit, perform the PCR for COVID-19 and 
quarantine themselves in order to avoid contaminating patients[26,27]; and (9) HCP 
vaccination against SARS-CoV-2 should be implemented on a large scale as soon as 
possible[30,31].

Patients also need to take several protective measures in order to further mitigate 
the possibility of contagion, such as: (1) The use of surgical masks, N95 or similar 
should be mandatory and the use of homemade cloth masks should be discouraged. 
However, due to economic reasons and the low availability of surgical masks, N95 or 
similar, some emerging countries recommended universal use of cloth masks for 
dialysis patients[32]. Although these are a better option than not using masks, surgical 
masks are about three times more effective in blocking the transmission of the virus
[26,27,29,33-35]; (2) Educational measures, such as avoiding the use of public 
transport, practicing social isolation, wearing appropriate face masks, not traveling, 
staying away from agglomerations, preventing contact with people outside your 
residence, must be promoted[26,27,29]; (3) It is necessary to instruct, even in the 
dialysis units, on proper hand hygiene, on the cough etiquette and on the main 
symptoms of COVID-19[26,27,29,33]; (4) The medicines previously prescribed must be 
continued, with due medical follow-up. This includes angiotensin-converting enzyme 
inhibitors, other medications for the treatment of hypertension, glucocorticoids, 
immunosuppressants, medications for diabetes and anemia and any other necessary 
for the patient[27,36]; (5) Vaccination against influenza should be encouraged in 
dialysis units[29]; (6) Measures of attention to psychosocial care must be taken, as 
dialysis patients are predisposed to problems such as anxiety, depression and 
insomnia during the pandemic[27]; (7) Vaccination against SARS-CoV-2 in patients 
with kidney disease should be implemented on a large scale as soon as possible. So far, 
this is the most effective measure in the prevention and containment of COVID-19[30,
31]; and (8) If possible, the patient should be transferred to a home dialysis program
[37].

Dialysis units should be encouraged to decrease the flow of people during the 
pandemic; therefore, it is not indicated that other individuals accompany patients on 
dialysis[26,29]. It can be allowed in situations of extreme need, judged on a case-by-
case analysis. In this matter, it is recommended that the companions wear surgical 
masks, N95 or similar and obey the same basic rules as dialysis patients, e.g., social 
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distancing[26,28,29,33].

SAFETY OF DIALYSIS FACILITIES
The pandemic reinforced the importance of a safe environment for dialysis. Although 
current recommendations advise prioritizing the use of telehealth whenever is deemed 
possible[38], dialysis patients’ demands are not always solved by those services alone. 
Thus, the ongoing scenario required that dialysis units adapted themselves to 
minimize SARS-CoV-2 infection rates within their installations.

General measures include the patient assessment for COVID-19 symptoms or 
exposure to diseased individuals in every dialysis session and planning for SARS-
CoV-2 viral detection testing. In general, testing for COVID-19 (and other respiratory 
diseases) in outpatient HD facilities and home dialysis should be considered if the 
individual presents any signs or symptoms of the illness, even mild and atypical ones, 
or if there is suspicion of exposure to someone potentially infected with the virus.

It is also the role of the facility to ensure that the screening of staff, patients and 
visitors is being adequately done, including body temperature checking at entrance 
(and at both start and end of the dialysis session for patients) and that all rooms are 
well ventilated[26,29,39-41].

Also, safe patient placement is an important component of the strategy that dialysis 
facilities have been following. It is highly advisable that the minimum separation of six 
feet (approximately 180 cm) between patients, either in a waiting area or in the 
treatment area, is ensured in the whole facility. The same guidance applies to 
cohorting patients unless the individuals in question are confirmedly infected with the 
disease, in which case they can be cohorted together. Whenever possible, patients with 
suspected or confirmed SARS-CoV-2 infection should go through dialysis in a separate 
room. Also, single use of dialyzers is highly recommended in patients with confirmed 
or suspected cases of COVID-19; the once widespread (and still a reality in emerging 
countries) practice of reusing dialyzers should be avoided in patients with SARS-CoV-
2 infection[29,42].

Given that the coronaviruses can persist on surfaces like glass, metal and plastic, 
cleaning and disinfection (C&D) has been frequently recommended to counteract 
SARS-CoV-2 transmission. The standard C&D course of action is considered 
satisfactory for COVID-19 cases, but the chemical product used for surface disinfection 
has to be capable of inactivating SARS-CoV-2, e.g., ethanol, sodium hypochlorite and 
hydrogen peroxide[42,43]. It has been recommended that bed linens get changed 
between shifts and that the used ones are correctly contained or laundered, that 
constantly touched surfaces within the dialysis units are cleaned and disinfected 
regularly and that the adequate PPE is equipped when C&D is being performed[42,
44].

However, it is arguable that too much focus is being directed towards C&D. Studies 
have suggested that the risk of infection by fomites is low and often exaggerated due 
to the inapplicability of the circumstances obtained in an artificial lab environment in 
daily life situations[45-47]. The reasons why C&D remains a constant aspect of many 
guidelines despite its apparent low impact on the dissemination of SARS-CoV-2 vary 
from public expectation and reliance on C&D protocols, as seen in cases in which 
people fumigate and/or wash the streets and sidewalks, measures which have been 
deemed by health authorities as ineffective[48].

As previously mentioned, telehealth plays a pivotal role in the current pandemic 
and should be used wherever and whenever possible. Even though it does not satisfy 
every need a dialysis patient may have, given that it is a complementary practice and 
not a substitutive one. Its benefits must not be downplayed, especially on the subject 
of home dialysis. There have been reports regarding the benefits of telehealth in 
dialysis in patients, released both before and during the pandemic and especially 
concerning peritoneal dialysis[49-51]. However, the quality of the obtained evidence is 
disputed[52,53]. Special attention must be given to specificities of home dialysis care, 
such as the likelihood of shortages of PPE and peritoneal dialysis fluid and the higher 
possibility of developing a more severe form of COVID-19. Dialysis facilities should 
also provide useful guidance to patients who are dialyzed at home and update their 
HCP on the clinical knowledge of COVID-19[27,54].
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DEALING WITH AN OUTBREAK
Despite all the protective measures being taken, it is still possible for a case of COVID-
19 to appear in the dialysis units precisely because of the current pandemic. During an 
outbreak period, several patients and doctors visit dialysis units in general, which 
makes them a high-risk environment for nosocomial coronavirus infection[55]. In this 
scenario, it is possible to deal with two types of cases: (1) Suspected infection in 
patients or visitors; and (2) In HCP.

Still at the entrance to the dialysis unit, patients and visitors must undergo both 
symptomatic (e.g., presence of fever, dyspnea, myalgia, coughing and sneezing) and 
epidemiological screening (e.g., contact with people positive for COVID-19 in the last 
14 d)[42,56-58]. If the patient is at low risk of infection, he must be referred to dialysis 
and must obey the protective measures already addressed in this article, e.g., wearing 
PPE and keeping a minimum distance of 6 feet from other people[42,58]. If the patient 
has symptoms of COVID-19 or has had contact with someone who is positive for the 
virus, he must do the PCR for the disease and has to be treated as moderate/high risk 
for infection. Also, the monitoring of the evolution of the symptoms is mandatory, 
even if it is absent. In such cases, as previously mentioned, patients have to wear PPE 
and must be dialyzed in separate environments from other patients, with the door 
closed. If this is not possible, treatment should be carried out at the end of the day, in 
places away from the main passage of personnel, such as at the end of the corridor or 
in a corner[42,56,58,59]. If the patient already has a positive PCR for COVID-19, care 
must be increased and dialysis in a separate location is highly recommended[42]. 
These recommendations can be seen in Figure 1.

If the visitors are symptomatic or were in close contact with people with COVID-19 
in the last 14 d, their entry should be prohibited. If they are classified as a low risk of 
infection, they should continue to follow protective measures against COVID-19 
within healthcare centers. In addition, it is recommended that only patients confirmed 
for COVID-19 are dialyzed together whenever the facility’s infrastructure enables, thus 
patients with suspicion of SARS-CoV-2 infection (not yet confirmed) ought to be 
treated separately from them[42,56,59]. The healthcare team responsible for the 
treatment of patients suspected or confirmed disease should use N95 or equivalent or 
higher-level respirator, eye protection, glove and isolation gown[42]. Recommend-
ations towards visitors are shown in Figure 2.

In a situation in which the outbreak originates from the healthcare team, two fronts 
of action should be adopted. First, the healthcare worker must be immediately and 
temporarily relieved from work and has to self-quarantine for 14 d or 10 d as long as 
remains asymptomatic for 3 consecutive days from the last exposure to a contaminated 
individual[42,60,61]. Furthermore, special attention should be given to patients who 
were under the care of this HCP. If the patient had contact with the infected individual 
at a distance of less than 6 feet for more than 15 min, the situation should be treated as 
a potential exposure. If the patient wears a surgical mask at the moment of contact, he 
will be considered as a low risk for infection and other symptoms should be monitored 
without further concern. However, if the mask used is homemade or even without a 
mask, the patient will be considered at high risk for infection and all the measures 
described previously must be taken into action (Figure 3)[42].

Finally, it is important to note that the perception of a nosocomial transmission of 
COVID-19 is challenging due to the large circulation of people and the possibility that 
they have acquired the infection outside the units. Still, if this type of transmission is 
identified, the situation must be considered an outbreak and containment measures 
must be taken immediately[42,55].

MANAGEMENT OF COMPLICATIONS
It should be reiterated that dialysis patients cannot interrupt RRT. Therefore, aside 
from the previously mentioned conducts related to preventing the dissemination of 
the virus within the facility, HCP must be able to know how to deal with possible 
renal complications in COVID-19 patients. The nephrologist plays a crucial role in the 
correct management of aggravations such as AKI, electrolyte imbalance and acid-base 
disorders.

The physiopathology of AKI in COVID-19 is not thoroughly known, but it is 
believed that it originates from a multitude of factors. Some of the proposed 
pathophysiological mechanisms relate to both prerenal and renal AKI, such as direct 
viral-related injury, corporal fluid disbalance, cytokine release syndrome, overstimu-
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Figure 1 Conduct related to dialysis patients, stratified according to their risk or current status of being infected by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). COVID-19: Coronavirus disease 2019; PCR: Polymerase chain reaction; PPE: Personal protective 
equipment.

Figure 2 Conduct in regard to visitors in a dialysis facility. COVID-19: Coronavirus disease 2019; PPE: Personal protective equipment.

Figure 3 Self-screening for healthcare personnel, stratified according to their risk or current status of being infected by severe acute 
respiratory syndrome coronavirus 2. COVID-19: Coronavirus disease 2019; HCP: Healthcare personnel; PCR: Polymerase chain reaction; PPE: Personal 
protective equipment.

lation of the renin-angiotensin-aldosterone system, hypercoagulation, complement 
system dysregulation and multiple organ dysfunction syndrome[62,63].

Regarding RRT, the basic principle that guides all the others is that the entry of HCP 
in isolated areas must be limited and preference should be given to those who have 
already developed an effective immune response to SARS-CoV-2. When it comes to 



Nogueira GM et al. COVID-19 in dialysis units

WJV https://www.wjgnet.com 270 September 25, 2021 Volume 10 Issue 5

choosing the dialysis modality for AKI patients, continuous RRT offers some consid-
erable benefits regarding less physical contact between HCP and patients. However, 
due to the variability of resources in each healthcare setting, continuous RRT might 
not be available for a wide population. Therefore, other modalities might be more 
logistically adequate to use in certain areas[64]. Vascular access for RRT is usually 
done in the right jugular vein. While the left jugular vein comes as a natural second 
option, the femoral access has been suggested for consideration in order to reduce the 
likelihood of HCP contamination[65]. Also, the intensity of RRT in AKI related to 
COVID-19 should not be any different compared to the usual one, unless proven 
different[66]. It has been suggested that early RRT intervention in COVID-19 patients 
may provide benefits[67], but that assumption is not yet scientifically supported since 
one previous study detected no significant differences between early and delayed RRT 
start in general dialysis patients[68].

COVID-19 IN THE NEPHROPEDIATRIC POPULATION
Although CKD is considerably more frequent in the adult population, children are also 
susceptible to the development of renal impairment. Data regarding infants and 
teenagers with CKD is scarce, therefore it is difficult to determine any reliable values 
for its incidence and prevalence in this population.

As a possible reflex of the rarity of severe COVID-19 cases in children, there are few 
studies related to the damages of the aforementioned disease in the lives of said 
individuals, and those who exist are not enough to build a solid evidence-based 
approach. One of them, an Italian national-scale study, attempted to determine the 
impact of the pandemic in children with CKD or immunosuppression related to 
kidney transplant but found no severe cases of COVID-19 among individuals under 
the age of 18. That same research, on the other hand, estimated that around 80% of 
children with CKD have a glomerular filtration rate ≤ 60 mL/min/1.73 m² and that 
25% of this fraction are under dialysis treatment[69]. A Spanish retrospective study (n 
= 16) also concluded that there seems to be no difference in the actual clinical course of 
the disease between healthy children and children with CKD but reiterated that special 
attention should be brought upon fluid management and the adjustment of drug doses
[70]. Other case reports have been encountered; however, due to the limited methodo-
logical design intrinsic to these types of studies, they do not provide any information 
that can be applied in a larger scenario[71,72].

There were no registries of COVID-related AKI cases among children without 
chronic renal pathologies. As a result of the relative absence of information or overall 
existence of clinically relevant COVID-19 cases in pediatric nephrological patients, the 
guidelines directed to them do not differ much when compared to the ones orientated 
towards the adult population[73].

CONCLUSION
In summary, dialysis patients are more vulnerable to develop severe COVID-19 and 
are at higher risk of a worst prognosis. Because of that, it is necessary to secure that the 
counteractive measures related to the pandemic are being thoroughly followed by 
dialysis units and HCP alike as well as ensuring that patients and visitors adhere to 
this public health commitment. However, even if all is correctly done, an outbreak can 
still occur in the dialysis unit setting. Until the vaccine against COVID-19 is widely 
available to dialysis patients worldwide, an evidence-based approach is required to 
avoid the spread of the virus and consequently the death of patients.
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