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Abstract

The World Health Organization has recognized the pandem-
ic nature of the coronavirus disease 19 (COVID-19) outbreak.
A large proportion of positive patients require hospitaliza-
tion, while 5-6% of them may need more aggressive thera-
pies in intensive care. Most governments have recommend-
ed social separation and severe measures of prevention of
further spreading of the epidemic. Because hemodialysis
(HD) patients need to access hospital and dialysis center fa-
cilities 3 times a week, this category of patients requires spe-
cial attention. In this editorial, we tried to summarize the ex-
perience of our centers that hopefully may contribute to
help other centers and colleagues that are facing the coming
wave of the epidemic. Special algorithms for COVID-19
spreading in the dialysis population, recommendations for
isolation and preventive measures in positive HD patients,
and finally directions to manage logistics and personnel are
reported. These recommendations should be considered

neither universal nor absolute. Instead, they require local ad-
justments based on geographic location, cultural and social
environments, and level of available resources.
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Introduction

In late 2019, a cluster of patients with unexplained
pneumonia was linked to a novel beta-coronavirus, now
known as severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) [1]. The world health organization sub-
sequently has coined this disease as coronavirus disease
19 (COVID-19). By the time the scientific community
was alerted, the epidemiological data suggested that the
virus had already spread to other regions of mainland
China, as well as foreign cities with close transport links
to the original epicenter [2]. The world initially answered
by divergent responses. Two months on, we are experi-
encing a devastating pandemic with local outbreaks
across all continents.

As more and more patients arrive at the hospitals, our
focus is drawn to the acute and the important issues,
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treating large numbers of patients in grave condition.
The surge in patients requiring medical care may over-
whelm even the most sophisticated healthcare systems
[3]. The approach adopted by almost all nations is to
“flatten the curve,” that is, to reduce peak demand of
healthcare resources [4]. While individual countries fol-
low different paths, the common denominator is to max-
imize social distancing. The main goal is to reduce the
basic reproduction number (R)) as much as possible, to
ideally <1.

An overview of the clinical characteristics of con-
firmed cases in China alerted the world that young age
does not protect against infection [5]. Disease severity,
however, varies by age with more elderly people becom-
ing seriously ill and by underlying medical condition(s)
[6]. The impact on peak medical demand thus will be
even greater if we succeed in maximizing social distanc-
ing of the most vulnerable and most frail patients, those
who are more likely to become seriously ill.

COVID-19 and Hemodialysis

This situation poses great challenges to patients with
end-stage kidney disease and treated with intermittent
hemodialysis (HD). On average, these patients are older
and have a significant number of comorbidities. Most of
these treated in-center travel and arrive in groups and
stay relatively close to each other during treatments. In
essence, a HD ward is quite the opposite of the pursued
policy of social distancing, especially of the frail and vul-
nerable.

So far, epidemiological data in patients on intermittent
HD during an SARS-CoV-2 outbreak are limited. A sin-
gle case series of cases from China has been reported in
prepublication. Thirty-seven out of 230 patients were in-
fected with SARS-CoV-2, of which 6 died (crude mortal-
ity rate 16.2%). The authors suggest that not all of these
died directly from the consequences of COVID-19. How-
ever, adjudication of cause of death might differ in future
case series.

For obvious reasons, the nephrology community is on
high alert [7, 8]. The EUDIAL working group very re-
cently published the first international guidance on the
prevention of SARS-CoV-2 infection and mitigation of
COVID-19 in this vulnerable patient population [9]. We
fully endorse this guidance and would like to add some
practical points, based upon our current experience deal-
ing with the pandemic and providing care for our pa-
tients.
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Suggested Measures and Algorithms for Prevention

The first major goal is to maximize social distancing.
We explored in what ways our dialysis facilities could ac-
commodate this goal. It makes perfect sense to recom-
mend to abstain from use of public transport and to use
individual transport to and from dialysis facilities. How-
ever, not all patients have the capacities to drive them-
selves. Some rely on relatives, while others (e.g., the ma-
jority in most Belgium and Italian units) rely on shared
organized transport. We analyzed individual patient’s
transportation means case-by-case. We motivated all pa-
tients to use private transportation as much as possible.
For those relying on shared transport, we reduced the
number of patients per vehicle. Those with proven infec-
tions were excluded from shared transport. Patients tend
to arrive in groups, as the dialysis units typically have a
number of fixed time slots. We therefore adapted the
waiting room. Chairs were put 1.5-2 meters apart, thus
extending from the waiting area into the hallways. Pa-
tients were asked not to close in on each other. Although
center practices may differ, in our units surgical masks are
used during connection of the dialysis tubing to the arte-
riovenous fistula, loop graft, or tunneled central line. Pa-
tients were asked not to remove the surgical masks during
the dialysis procedure, and to keep their masks for trans-
port to and from the unit. Drivers of organized transport
were instructed not to transfer patients, unless masks
were worn. Adherence to this was excellent. Further lo-
gistics was implemented where possible: patients coming
with shared transportation where located in the same area
of the dialysis center and treated by the same nurse(s) in
order to eventually make possible to trace contacts of pa-
tients becoming positive.

The second major goal is to detect infected patients
early on. During the epidemic phase, it is impossible to
prevent import of infected patients. The goal is to isolate
these cases to minimize the risk of local clustered trans-
mission. We adopted a multi-tier approach (see flow
charts) to identify cases as much as possible outside the
dialysis unit. Figures 1-3 report 3 independently pre-
pared algorithms for HD patient management in Leuven,
Belgium; in Vicenza, Italy; and in Milan, Italy (see cap-
tions for explanation of procedures).

First, patients are instructed about possible symptoms.
All patients received letters describing the importance of
early detection. This started even before the surge of clin-
ical cases. Patients feeling unwell are stimulated to discuss
symptoms by phone and not to come to the dialysis unit
to discuss. If this happens on a non-dialysis day, we en-
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Fig. 1. The UZ Leuven flowchart for patients with suspected infec-
tion by SARS-CoV-2. The goal is to detect possible cases early,
preferably outside of the dialysis ward, and to isolate proven cases
from the other dialysis patients. Suspicion may arise at 3 different
moments (in yellow). Ambulatory patients (Left yellow diamond)
are stimulated to proactively communicate with the dialysis unit
as soon as they have symptoms suggestive of COVID-19 (cough-
ing, shortness of breath, fever, unusual abdominal complaints,
etc.). We aim to have a diagnostic workup as soon as possible, pref-
erably via the general practitioner, or, if not possible, via a sched-
uled visit to the emergency room. Second, we triage patients upon
arrival at the dialysis unit (middle yellow diamond). Temperature
is taken from all patients upon arrival. We use a rule-in strategy
(i.e., temperature above 38 °C equals suspected case, whereas nor-
mal body temperature does not rule out COVID-19). Suspected
cases are deviated toward the emergency room. For those patients,
we also take an electrolyte panel to see whether dialysis is immedi-

sure screening on that day, to have the results before the
next dialysis day. Even if symptoms are noted on the day
of scheduled dialysis, patients are diverted to the emer-
gency department for testing, using nasopharyngeal
swab, and starting more recently, in combination with
computer-aided tomography of the chest.

Safeguarding the Maintenance
Hemodialysis Patient Population

ately needed, or that this can be postponed until the results of the
nasopharyngeal swab polymerase chain reaction and computer-
aided tomography of the chest are known. Finally (right yellow
diamond), we scrutinize patients during stay on the dialysis ward.
Temperature is taken from all patients multiple times during di-
alysis. In case we have identified a maintenance dialysis patient as
being infected by SARS-CoV-2, we consider the clinical condition
(stable enough to be treated as ambulatory patient), home situa-
tion (alone, or with vulnerable household contacts?), transporta-
tion means (possibility of organized isolated transport). If possible,
we opt for continuation of ambulatory care. If not, patients are
hospitalized based upon clinical needs on a regular COVID-19
ward, or the intensive care unit. G.P., general practitioner; ER,
emergency room; COVID-19, coronavirus disease 19; PCR, poly-
merase chain reaction; CVVH, continuous venovenous hemofil-
tration; HD, hemodialysis; ICU, intensive care unit.

Second, we installed a checkpoint at the entry of the di-
alysis ward. In all patients entering the ward temperature
is measured (with 38 °C as red flag) and potential symp-
toms discussed. Patients suspected of having COVID-19
are not allowed to enter the dialysis ward, but are deviated
to the emergency department. Third, and this is common
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Covid-19 prevention strategy for hemodialysis units in Vicenza

General measures

« All patients wear surgical masks during access to the center, triage and treatment (preventive)
« Patients coming on cumulative transport, are located in the same area within the center (arrival scheduled at 10 mins interval)
« Personnel of the dialysis unit wear IPD (mask and shield) and are assigned to specific areas (tracing)

Upon arrival, triage outside unit
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« Presence of symptoms (fever, cough, dyspnea) ’ symptom as related to other causes e.g. catheter)
« Contact with suspected positive individuals

Triage negative = Absence of criteria (consider single = Proceed to

regular treatment

Triage positive = Symptomatic (at least 2 symptoms) msp  Protocol #2
or asymptomatic but contact with suspected positive ind. |

section of the dialysis unit or in a special room of the
nephrology ward, according to local logistics

v
Prot #1: Suspicion Prot #2: Suspicion Prot #3: Suspicion
o > . . N . T
Covid-19 at home , Covid-19 on arrival Covid-19 in hospitalized
. . /\ " " Do not allow patient to move to ward Alert swab team
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‘ ‘ Symptomatic 4J_> Separate patient from others
tact with
Stay at home Activate Send patient to ER for triage (contact with pos) ) 4 B
CallG.P. (Swab - PCR - CT - Electrol.) Swab test Treat patient as a suspected positive
protocol #2 B
(swab test) until swab response
2 8 Immediate need No immediate 3
Next day of dialysis need of dialysis Swab result
3 |
DELZOLE I C S ) Swab result Pos Neg
Patients suspected positive for Covid-19 requiring (physical b‘a.rrler ‘ ‘
emergency dialysis outside any of the listed protocols on speuflc. Ne
should be dialyzed separately in the special Covid-19 Covid-19 section) Pos 9

Covid-19
area

Ambulatory

« Separate transportation from and to home
« Isolation at home from family members

« Access to treatment via Covid-19 pathway
« Dialysis in center (specific Covid-19 section)

Hospitalization ]

« Patient isolated in Covid-19 area

* Intermitted dialysis at bedside (Covid-19 area)

« Dialysis machine stays in Covid-19 area

« Dialysis nurse present throughout HD treatment

T

* ICU Covid-19 isolation area CRRT/HP

« Catheter insertion (patient mobilization)
» CRRT machine stays in the isolation area
* Prescription compatible with pronation

Fig.2. COVID-19 prevention strategies applied in the Vicenza HD
units: patients and personnel are instructed on general measures
(top panel). Atevery shift, upon arrival, patients are triaged outside
the unit with temperature check and specific questions. If triage is
negative, the patient proceeds to the regular session. If positive
(symptomatic with at least 2 symptoms) or if he/she refers to have
been in contact with a suspected positive individual, protocol #2 is

practice in most units, we take the temperature of patients
also during the dialysis session. Fever, cough, contact with
suspected or known cases are discussed each session.

The third major goal is to minimize the need for hospi-
talization beds. After discussing with all stakeholders, we
decided it would be appropriate for patients with proven
SARS-CoV-2 infection and mild symptoms to continue
receiving ambulatory care. This requires knowledge about
the home situation (e.g., isolation from vulnerable house-
hold contacts), dedicated transportation means, and the
possibility to dialyze patients in isolation. Sicker patients
need to be hospitalized in dedicated COVID-19 units.
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activated. Three different protocols are in place: #1) suspicion of
COVID-19 infection at home, #2) suspicion of COVID-19 infec-
tion upon arrival (after triage), and #3) suspicion of COVID-19
infection in hospitalized HD patients. ER, emergency room; CO-
VID-19, coronavirus disease 19; PCR, polymerase chain reaction;
G.P., general practitioner; HD, hemodialysis; ICU, intensive care
unit.

In Leuven, we are in the first phase of the pandemic
and have not yet reached peak infection. To date, we have
identified about 20 suspected cases which were tested
for SARS-CoV-2 infection. Of these, 4 were proven cases
(about 2% of maintenance dialysis population). All were
imported cases, and no secondary transmission chain(s)
have been detected yet. However, we anticipate that more
cases will be identified.

In Vicenza, we are in the middle of the pandemic
and have probably reached the peak infection. To date,
on a population of 180 HD patients distributed in 3
dialysis units, we have identified 6 suspected cases
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Covid-19 prevention Strategy in the Hemodialysis unit in Policlinico-Milano

All HD patients and their relatives/caregivers were repeatedly recommended: 1. to maintain strict social segregation at home;
2. to wash properly and often their hands; 3. to wear a surgical mask when with other people, during the transport to and at the
arrival at the dialysis center

Dialysis staff use surgical masks during their stay at the centre. Dialysis staff is also requested to report any RS or fever
before they can be admitted to work the case of a symptomatic employe, he/she is evaluated by an IDS
and possibly submitted to a COVID-19 swab

All the accesses to dialysis centre were locked to reduce the improper transits of unauthorized people.
Patients staying and sitting in the dialysis waiting room maintain a mandatory interpersonal distance of more than 1 meter,
with particular attention to avoiding over crowding in the patients’ common dressing-room

Daily, dialysis nurses call patients before the scheduled dialysis section (evening or morning before)
asking them for the presence of fever or any RS at home
Body temperature is measured in each patients at the time of arrival to the center with a thermo-scanner

rd

\

| Symptoms during HD |

| Symptoms at home or at the arrival |

Intensivist evaluation

rd

Covid-19 swab

L

in the following weeks Dedicated transportation

Complete HD with R
increased protection Mild-moderate RS « \ No need for Need for
of the involved staff * Assisted Assisted
ventilation ventilation
; Clinical evaluation HD urgently *
COVID-19 swab ded ¢ Hospitalization
Clinical evaluation neede p C05id—19 pos Icu
COVID-19 swab \ Dedicated areas or
No HD . .
& HD in isolated, negative pressure A Semintensive
Wait for swab Covid-19 pos HD room After HD cu
Dialysis staff protected by filtering | according to In COVID-19
\ /r masks, impermeable gowns, clinical evaluation pos
IEI headgear, gloves, protective glasses or neg
\ * on swab
Careful observation Covid-19 Pos €= Strict information to family | gul  Ambulatory results
member/caregivers

Fig. 3. COVID-19 prevention strategy in the hemodialysis unit in
Policlinico-Milano units: patients and personnel are instructed on
general measures (top panel). At every shift, a specific triage is
scheduled. In case of severe symptoms, the intensivist is immedi-

which were tested for SARS-CoV-2 infection. Of these,
none were proven cases. However, we anticipate that
more cases will be identified. The issue is not if, but
when.

In Milan, we are hopefully close to the peak, though
the situation in Lombardy region is quite different from
center to center. Among our 131 HD patients, we had 16
symptomatic patients who were tested for SARS-CoV-2
infection. Twelve patients were negative and 4 positive.
One of the positive patients had needed assisted ventila-
tion and eventually died, while the remaining 3 positive
patients have as yet moderate respiratory symptoms con-
trolled by a noninvasive ventilation.

Safeguarding the Maintenance
Hemodialysis Patient Population

ately involved. IDS, infectious disease specialist; RS, respiratory
symptoms; ICU, intensive care unit; HD, hemodialysis; COV-
ID-19, coronavirus disease 19.

Recommendation for Safety of Personnel

In normal circumstances, our personnel wear individ-
ual protective devices (surgical masks and screens) for
normal activities at the patient bedside before, during,
and after the HD session. Further protection should be
implemented in case of COVID-19-positive patients dia-
lyzed in a separate area or complete isolation. High-pro-
tection masks (FFP2 or FPP3) and screens together with
water repellent coats should be worn for the whole dura-
tion of the session. For safety reasons, dialysis machines
must stay in the restricted area that must be disinfected
daily with efficient methods.
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Conclusion

In conclusion, we deem it necessary to be on high alert.
We endorse the guidance provided by the EUDIAL work-
ing group of the ERA-EDTA. This information, however,
requires translation to the local situation. In order to pro-
tect your patients, you need to install plans in advance, to
discuss with other stakeholders, with nursing staff, and
perhaps mostimportantly,involve the patients themselves.
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