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SUMMARY
In March 2020, a 74-year-old man affected by end-stage 
renal disease and on peritoneal dialysis was referred 
to an emergency room in Modena, Northern Italy, due 
to fever and respiratory symptoms. After ruling out 
COVID-19 infection, a diagnosis of chronic obstructive 
pulmonary disease exacerbation was confirmed and 
he was thus transferred to the nephrology division. 
Physical examination and blood tests revealed a positive 
fluid balance and insufficient correction of the uraemic 
syndrome, although peritoneal dialysis prescription 
was maximised. After discussion with the patient and 
his family, the staff decided to start hybrid dialysis, 
consisting of once-weekly in-hospital haemodialysis and 
home peritoneal dialysis for the remaining days. He was 
discharged at the end of the antibiotic course, after an 
internal jugular vein central venous catheter placement 
and the first haemodialysis session. This strategy allowed 
improvement of depuration parameters and avoidance 
of frequent access to the hospital, which is crucial in 
limiting exposure to SARS-CoV-2 in an endemic setting.

BACKGROUND
A pandemic sustained by a novel coronavirus, 
SARS-CoV-2, rose between December 2019 and 
January 2020. Starting in Hubei Province in China, 
it soon spread worldwide.1 Italy has been one of 
the first non-Asian countries to be severely affected. 
Lockdown measures were quickly implemented, 
but the COVID-19 outbreak could not be avoided.2

In April 2020, Emilia Romagna was the second 
Italian region after Lombardia to have the most 
number of COVID-19 cases. According to the offi-
cial report updated on 14 April 2020, the prov-
ince of Modena (with a population of 708 346) 
accounted for 3180 (15.3%) of the 20 752 known 
regional cases.2 3

People affected by end-stage renal disease are 
among the most frail populations due to comor-
bidities and acquired immunodeficiency. Chronic 
kidney disease seems to be a significant risk factor 
for severe COVID-19 and therefore strategies 
to minimise exposure to SARS-CoV-2 are highly 
recommended.4 On the other hand, the need for 
renal replacement therapy (RRT) implies frequent 
access to hospital facilities for dialysis and outpa-
tient follow-up, impeding domestic isolation.

Home dialysis (peritoneal and extracorporeal) 
could be the solution, but the necessary training 
for the patient and the caregiver, together with 
the technical issues (water and biological waste 

management, among others), makes the transition 
between RRTs5 difficult during an epidemic crisis.

Hybrid dialysis (HyD) is the combination 
of haemodialysis (HD) and peritoneal dialysis 
(PD).6–12 It is a promising yet underutilised strategy 
to optimise RRT efficiency and fluid balance and 
which could not only limit PD dropout rates but 
also reduce the number of hospital access, which is 
critical in a SARS-CoV-2 epidemic area.

We report a case of HyD implemented in a 
SARS-CoV-2 endemic area to avoid three times 
weekly in-hospital HD for a PD subject with inade-
quate uraemic syndrome correction.

The staff, the patient and the family’s concern 
was to ensure optimal RRT while limiting the 
risk of viral infection. HyD allowed to reach both 
goals, demonstrating better correction of uraemic 
syndrome while reducing in-hospital HD to just 
once weekly.

CASE PRESENTATION
We present the case of a 74-year-old man living with 
his daughter (who incidentally is a nurse). He has a 
complex clinical history which includes nephroan-
giosclerotic end-stage renal disease (no renal biopsy 
was performed and diagnosis was based on clin-
ical history) on continuous ambulatory peritoneal 
dialysis (CAPD) since February 2020 (Tenckhoff ’s 
catheter placed on 28 January 2020), hypertension, 
chronic obstructive pulmonary disease (COPD) in 
active smoking, monoclonal gammopathy of uncer-
tain significance and peripheral vasculopathy. His 
home prescription included diuretics (furosemide 
75+75 mg, spironolactone 25 mg), bronchodila-
tors (salmeterol/fluticasone), acetylsalicylic acid, 
vitamin D and calcium carbonate. He was referred 
to the emergency room on 15 March 2020 for fever 
(up to 38°C) lasting for 5 days and progressively 
worsening shortness of breath.

INVESTIGATIONS
On admission the patient’s arterial blood pressure 
was 120/70 mm Hg, heart rate was 88 beats per 
minute, respiratory frequency was 20 breaths per 
minute and body temperature was 37.8°C.

Laboratory results showed leucocytosis (17 570/
μL, neutrophil count 83.2%) and high reactive C 
protein (7 mg/dL, normal value <0.7 mg/dL) and 
procalcitonin (1.4 ng/mL, normal value <0.5 ng/
mL), with an interstitial pattern on chest X-ray 
(figure  1) and with desaturation (82% with frac-
tional inspired oxygen (FiO2) 21%). Urea (153 mg/
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dL) and creatinine (6.32 mg/dL) were compatible with end-stage 
renal disease.

Hypercapnic respiratory failure was described on blood gas 
analysis, with pH of 7.34, pO2 of 42 mm Hg (FiO2 21%, sO2 
78%), pCO2 of 57 mm Hg and HCO3− of 30 mmol/L. Real-
time reverse transcriptase PCR assay on a nasopharyngeal swab 
for SARS-CoV-2 was taken (negative on admission as well as 
at discharge). Urinary Streptococcus pneumoniae and Legionella 
pneumophila antigens were negative. Peritoneal cell count was 
28/μL (no neutrophils), with negative cultures.

On echocardiogram a mild left ventricular hypertrophy was 
reported, with normal ejection fraction (65%) and continent 
valves (no sign of endocarditis), normal aortic caliper, and 
absence of pericardial effusion. Abdominal ultrasound was 
normal, except for the small-sized kidneys.

DIFFERENTIAL DIAGNOSIS
During the SARS-CoV-2 outbreak, the differential diag-
nosis for respiratory failure always includes COVID-19. 
Chest X-ray described an interstitial pattern which could be 
COVID-19-related.1

High-resolution CT was not performed because our institu-
tional policy during COVID-19 emergency is to reserve CT to 
severe respiratory failure, to avoid overload in the radiology 
department and to reduce the risk of SARS-CoV-2 exposure 
among potentially negative patients.

Neutrophilia, high C Reactive Protein (CRP) and Procalcitonin 
(PCT) are compatible with bacterial infection, while leucopenia 
with negative PCT is more frequently associated with viral pneu-
monia.1 Blood gas analysis in COVID-19 usually shows hypoxic 
and hypocapnic respiratory failure, secondary to compensatory 
tachypnoea.

To be sure to rule out bacterial superinfection in COVID-19, 
urine, blood and peritoneal solution cultures were performed, 
which were all negative, as well as three nasopharyngeal 
SARS-CoV-2 swabs.

Considering the patient’s blood cell count (neutrophilic leuco-
cytosis), inflammatory markers (elevated CRP and PCT) and 
blood gas (hypoxic and hypercapnic respiratory failure), COPD 
exacerbation was the most probable diagnosis.

TREATMENT
Antibiotics (ceftriaxone 2 g, azithromycin 500 mg daily), intra-
venous steroids (methylprednisolone 20 mg two times per day) 
and low-flux (2 L/min) oxygen therapy were immediately started 
with suspicion for COPD exacerbation. Fluid overload (3.5 kg 
over his usual weight of 74.5 kg) was managed with high-dose 
diuretic therapy (furosemide 250+125+125 mg per os) and 
with optimisation of PD prescription.

At home the patient performed four manual hysotonic (1.36%) 
peritoneal dwells, 2 L for 6 hours each. During hospital stay, he 
was switched to automated PD, with a total of 20 L semihyper-
tonic diurnal exchange combined with a nocturnal icodextrin 
1 L dwell.

OUTCOME AND FOLLOW-UP
Blood cell count and respiratory parameters quickly normalised. 
After 5 days on admission, his pO2 increased to 57 mm Hg, pCO2 
decreased to 47 mm Hg (FiO2 21%) and white cell count reached 
7.910×109/L (neutrophil count 69.9%), with normal PCT and 
mildly elevated CRP (0.9 mg/dL). Steroids were withdrawn, and 
oxygen therapy could be suspended after 1 week from admission.

On the other hand, forced dehydration with diuretics and a 
higher catabolic rate secondary to infection worsened his urea 
and creatinine (240 mg/dL and 7.09 mg/dL, respectively), despite 
maximal PD prescription, which could not ensure adequate 
depuration and ultrafiltration rates.

Transition to HD was discussed and agreed with the patient 
and his caregiver; a central venous catheter was placed in the 
right internal jugular vein.

HyD was proposed to reduce the number of hospital access 
for HD. He was very motivated to go on with home PD and 
accepted once-weekly HD sessions, combined with 6 days per 
week of CAPD (two hysotonic and two semihypertonic 2 L per 
6-hour dwells).

The patient was discharged after the first HD session.
After 3 months of HyD he maintained adequate depuration 

parameters (urea 185 mg/dL, creatinine 6.93 mg/dL), without 
anaemia (haemoglobin 137 g/L), and showing well-controlled 
hyperparathyroidism (Ca 9 mg/dL, P 4.9 mg/dL). His compli-
ance to water intake restriction remains non-optimal, with an 
average weekly weight gain of 2.5 kg, supporting the choice of 
HyD over PD alone.

As SARS-CoV-2 circulation in Italy is gradually reducing, the 
goal of avoiding COVID-19 infection was reached.

Future withdrawal of HD will be considered according to 
residual renal function (RRF), diuresis and dialysis efficiency.

DISCUSSION
HyD, also known as bimodal, combination or complemen-
tary dialysis therapy,5 consists of a combination of one or two 
HD sessions per week with 5–7 days of PD. There are only 
few reports in the literature about this strategy, mainly from 
Japan,6 7 12 UK8 and Canada.9 HyD remains anecdotal probably 
because PD itself is still underutilised worldwide. However, in 
Japan HyD accounts for up to 5.5% of PD patients.7 HyD is 
not a routine RRT option in our centre and in Italy in general, 
as the lack of literature from our country on this subject 
testifies.

HyD can be used as a starting prescription to combine 
the advantages of continuous (PD) and intermittent (HD) 
RRT,7 8 11 12 but it is more often considered as a bridge from 
one technique to another10 11 in patients experiencing insuffi-
cient solute or water removal due to deteriorating RRF.

Figure 1  Chest X-ray on admission showing an interstitial pattern.
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The main downside of HyD is the presence of both a peri-
toneal catheter and a vascular access (mostly a central venous 
catheter), amplifying the risk of access-related complications.6 8

In analogy to what has been reported in the literature, we 
think that HyD can be an effective strategy for patients drop-
ping out from PD to HD during the SARS-CoV-2 outbreak, 
with the aim of reducing the number of hospital access for 
patients with end-stage renal disease.

In our report, HyD allowed our patient to stay home 6 
days a week, reducing the risk of COVID-19 infection, while 

maintaining a good quality of life and improving his global 
performance status. HyD shares with PD the need of a care-
giver who is able to perform home dialysis. A healthcare profes-
sional sibling, as in the case reported, is an essential resource, 
not only from a practical perspective but also to support the 
patient in the choice of a mixed technique, whose rationale is 
fairly more complex than standard RRTs.

Although in the case we described we needed Central 
Venous Catheter (CVC) placement (Arteriovenous Fistula 
(AVF) creation was temporarily suspended as general elective 
surgery), it has to be noted that it would have been any way 
inevitable when switching from PD to HD, which also implies 
surgical removal of the peritoneal catheter.

HyD could have been avoided if the patient had shown an 
adequate compliance to stay on PD alone, reducing hospital 
access to just once monthly.

The major limitation of this paper lies in its case report 
nature. We cannot be sure if general social distancing measures 
would have been sufficient to avoid SARS-CoV-2 infection in 
such a frail subject. The lack of trials comparing COVID-19 
incidence in PD, HD and HyD subjects does not allow to draw 
definite conclusions, although we think that this report could 
be interesting for patients and nephrologists, increasing atten-
tion on an RRT strategy that is still heavily underutilised.

In conclusion HyD is a promising niche in the field of RRT 
whose use can be supported during the SARS-CoV-2 outbreak.
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Learning points

►► Chronic kidney disease seems to be a relevant risk factor 
for severe COVID-19 and therefore strategies to minimise 
exposure to SARS-CoV-2 are recommended for people on 
renal replacement therapy.

►► Hybrid dialysis, which combines home peritoneal dialysis and 
in-hospital haemodialysis, can be a valid resource during the 
SARS-CoV-2 outbreak, not only to optimise depuration and 
fluid balance, but also to limit the need for hospital access.

►► The presence of a reliable caregiver (a nurse sibling in this 
case) is essential to support patients in their therapeutic 
choice and to safely perform home dialysis.
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