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Abstract

case series of six patients who were treated with

Since the declaration that coronavirus disease

automated peritoneal dialysis with a favourite

(COVID-19) is an ongoing pandemic disease, the

outcome. To the best of our knowledge, few reports in

health care system worldwide is under enormous

the literature have discussed the use of peritoneal

pressure. COVID-19 has infected more than 63

dialysis in acute kidney injury secondary to COVID-

million patients and caused more than 1.5 million

19 infection.

deaths until December 20, 2020 and the number of
cases is rapidly increasing. The mortality rate of

Keywords: COVID19; AKI; Automated peritoneal

COVOD -19 worldwide is 6.3%. Here we report our

dialysis
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1. Introduction

incidence of AKI was significantly higher in patients

Since the World Health Organization (WHO) has

with elevated baseline serum creatinine (11.9%) than

declared that COVID-19 is a pandemic disease on

in patients with normal baseline values (4.0%) [6].

March 11.2020 [1], The global health care system was

Another study conducted in Wuhan hospital in China

under enormous pressure [1, 2]. The COVID-19 cases

showed that AKI occurred in 27% in 85 COVID-19

worldwide have exceeded 63 million and number of

positive patients [7]. Older people (age >60 years) and

death was surpassing 1.5 million cases. In June 2020,

those with coexisting hypertension, and heart failure

the WHO has announced that the disease could run a

are at higher risk of developing AKI [7]. Postmortem

second wave, which may be more severe than the first

kidney pathological examination of six patients

one [2, 4]. The mortality rate of COVID-19 worldwide

demonstrated severe acute tubular injury, prominent

is 6.37%, whereas in the Kingdom of Saudi Arabia

lymphocyte infiltration, detection of viral antigen in

(KSA) is 0.2%; the variation of this mortality rate is

tubular epithelial cells, complement C5b-9 deposition

uncertain. However, this could be attributed to

and macrophage infiltration [7]. The lymphocyte and

proactive and effective implementation of stringent

immune cell infiltration found in COVID-19–induced

measures from the Ministry of Health (MOH) to

AKI is likely an important pathophysiologic factor in

contain the spread of COVID-19 [3-5], different sub

kidney injury and repair [8]. Management of AKI

genotype

potential

includes identifying the etiological factor, treating

attenuation of its effect due to environmental factors

reversible causes such as volume depletion and

or people in KSA have some kind of immunity against

hypotension, removing any active insults to minimize

this sub genotype; this matter needs to be explored in

new injury, identifying and treating the complications

future trial. The prevalence of acute kidney injury

that may eventually require renal replacement therapy

(AKI) in patients with COVID-19 is unknown; it

(RRT) [9]. Peritoneal dialysis (PD) is not commonly

varies from 0.5 to 29% [6]. Although diffuse alveolar

used for treating AKI. Nevertheless, it should not be

damage and acute respiratory failure were the main

discarded as a useful therapeutic modality for AKI

features of COVID-19, the involvement of other

patients.

organs needed to be studied [7]. AKI occurs in about

hemodialysis (HD), including its technical simplicity,

5% of hospitalized patients and up to 50% in intensive

excellent

care units (ICU). The mortality rate from AKI is

extracorporeal circuit, low risk of bleeding and hydro-

extremely high, despite the presence of COVID-19

electrolyte

infections [6].

preservation of residual renal function. However, PD

affecting

different

areas,

PD

offers

several

cardiovascular

imbalance

advantages

stability,

and

most

absence

over

of

importantly

has some limitations as it needs an intact peritoneal
The incidence of AKI in Wuhan in China was 5.1%

cavity, and it carries risks of peritoneal infections and

out of 701 COVID-19 positive patients [6]. The

protein losses [10, 11]. We hereby reporting our
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successful experience of using APD in six patients

achieved or urine output more than 1000 ml per day.

with AKI secondary to COVID-19 pneumonia who

The patient received 1 gm of Vancomycin prior to

were treated with tidal PD with favourite outcome. To

catheter insertion as prophylaxis per our protocol. She

the best of our knowledge, there are scarcity of reports

was started initially on Ceftriaxone 2 gm IV,

that have discussed the usefulness of PD in AKI

Azithromycin 500 mg OD, Oseltamivir 75 mg OD.

secondary to COVID-19.

Lopinavir/Ritonavir 200 mg/50 mg Q12hr. Patient’s
condition dramatically improved, and she was

2. Brief presentation for Six Cases

discharged against medical advice after ten days from

2.1 Case 1

admission.

A 34-year-old Saudi lady known case of diabetes
mellitus

complicated

hypertension,

and

by

dilated

diabetic

nephropathy,

cardiomyopathy

with

2.2 Case 2
A 57-year-old Saudi lady known case of type II

reduced ejection fraction (EF) 48%. She was admitted

diabetes

to our hospital due to cough and shortness of breath.

nephropathy and retinopathy, hypertension, ischemic

Vital signs: BP 130/65 mmHg, pulse 100 beats/min

heart disease, and stage III chronic renal failure. She

o

mellitus

for

15

years

with

diabetic

and temperature 38.5 C. Chest exanimation showed

was admitted to our hospital with frequent episodes of

bronchial breathing mainly at the right side.

watery diarrhea, nausea, repeated attacks of vomiting

Cardiovascular examination: normal S1+S2 no added

and high-grade fever 39.5oC. On examination: she

sound or murmur. Abdominal examination showed

looked ill, dehydrated, with dry mucous membrane.

multiple scars of previous C/S. Nasopharyngeal and

Vital signs: BP 120/65 mmHg, pulse 110 beats/min

throat swab for COVID-19 was positive. Urgent

and temperature 39.5oC. Chest auscultation revealed

flexible double cuff Tenckhoff PD catheter was

bilateral crepitation (Figure 1). The patient had normal

inserted

local

cardiovascular examination with normal heart sounds

anesthesia using Dr. AlHwiesh technique [30], due to

and no added sounds or murmur. Abdominal

severe uremia and metabolic acidosis. Tidal peritoneal

examination showed multiple scars of previous

dialysis 70% of 25L per day was started instantly,

Cesarean Section. Nasopharyngeal and throat swab for

using Physioneal 1.36% 15L and 2.27% 10L and

COVID-19 was positive. PD was started instantly

occasionally 3.8% as clinically indicated, each fill

uneventfully similar to the previous case. Ten days

1.5L and it was gradually increased until 2L. Each PD

later, she was discharged from hospital with good

session lasted for 24 hours, and sessions were repeated

urine output and off dialysis.

uneventfully

at

bedside,

under

daily until correction of acidosis and uremia was
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Figure 1: CXR-Bilateral pulmonary infiltration.

Bilateral peripheral multifocal opacities with lower

2.3 Case 3
A

62-year-old

Saudi

female

known

case

of

zone predominance and bilateral mild pleural effusion

hypertension, cardiomyopathy with reduced EF 36%,

more on the left side, (Figure 2). The patient was

dyslipidemia and psoriasis presented to the ER with

admitted as a case of COVID positive Pneumonia.

symptoms of cough, shortness of breath, subjective

During her hospital course, she was intubated and

fever, and diarrhea for two days. She gave a history of

transferred to the ICU where she was kept there for six

exposure to a relative confirmed to have COVID-19.

days. She also developed AKI and PD was started

The patient was vitally stable, but her chest

uneventfully like the previous cases. Her condition

examination was remarkable for the presence of

improved and after eight sessions of PD her urine

bilateral crepitations. Her chest X-ray showed:

output increased to 1500 and PD was discontinued.

Figure 2: Bilateral peripheral multifocal opacities.
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2.4 Case 4

weight was 55 kg. Cardiovascular examination

A 55-year-old Saudi lady known case of dilated

showed raised jugular venous pressure, normal S1+ S2

cardiomyopathy, atrial fibrillation, class IV congestive

with S3 gallop. Chest examination was consistent with

heart failure. She was admitted due to decompensated

bilateral pleural effusion mainly at the right side

heart

with

(Figure 3). PD catheter was inserted uneventfully, and

deterioration in her renal function. Nasopharyngeal

urgent dialysis was started similar to the previous

and throat swab for COVID-19 was positive. She was

cases, with dramatic improvement of her symptoms.

started initially on intravenous loop diuretics, but she

After seven sessions of PD with average ultrafiltration

did not improv and she developed catheter-related

of 1.7 L/day and improvement in her urine output, PD

septicemia and became anuric. On examination, she

was discontinued. Her latest investigations prior to

looked ill and in respiratory distress. Vital signs

discharge from hospital were: BUN 32 mg/dl,

showed blood pressure of 80/50 mmHg, pulse 90

Creatinine 2.1 mg/d, CO2 32 mEq/L and Hemoglobin

beats/min, oxygen saturation 88 on room air and her

11.8 gm/dL.

failure

and

generalized

anasarca

Figure 3: CXR-Bilateral pleural effusion and pulmonary congestion.

2.5 Case 5

pulse 98 beats/min, BP 140/86 mmHg, oxygen

A 59-year-old Saudi lady known case of diabetes

saturation 88% on 4L nasal cannula and her weight is

mellitus with diabetic nephropathy, hypertension and

75 Kg. On chest examination, there was fine bilateral

coronary artery disease was admitted due to dyspnea

crepitations

and productive cough with high-grade fever. On

investigations showed BUN 100, Creatinine 8 and

examination, she was conscious, oriented and in

chest x-ray consistent with bilateral infiltration (Figure

o

respiratory distress. Vital signs: temperature 39 C,
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uneventfully, and PD immediately started as previous

to 1500 per day and residual renal function of 300 ml

cases. After one week, she was extubated, but was still

per day.

dialysis-dependent with average ultrafiltration of 1300

Figure 4: CXR-Bilateral infiltration.

2.6 Case 6

metabolic acidosis, PD was started promptly like the

An 80-year-old Saudi male who was known to have

other cases and was discharged after three weeks in a

diabetes mellitus, hypertension, history of multiple

stable condition. Six weeks later, he was readmitted

strokes and stage IV chronic renal failure presented to

with a new onset cerebrovascular stroke. The patient

the ER with vomiting and diarrhea associated with

was intubated, and his condition deteriorated, and he

high-grade fever. On examination patient looked ill.

was succumbed to his illness after one week from ICU

Vital signs were as follows: BP 90/55 mmHg, pulse

admission. For all the six cases, PD went smooth

o

110 beats/min and temperature 39 C. The chest was

without infectious or mechanical complications. Table

clear on percussion and auscultation. Nasopharyngeal

1 depicts the important investigations at admission and

and throat swab for COVID-19 was positive. Owing to

five days after PD commencement. Table 2 describes

deterioration of his renal function and severe

the demographic data and the outcomes.
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P1

P2

P3

P4

P5

P6

Age

34

57

62

57

59

80

Sex

F

F

F

F

F

M

DM

Yes

Yes

yes

Yes

yes

Yes

HTN

Yes

Yes

Yes

Yes

yes

Yes

CVD

Yes

Yes

Yes

Yes

Yes

No

CVA

No

No

No

Yes

Yes

Yes

Dyslipidemia

No

No

Yes

Yes

Yes

Yes

Intubation

No

No

yes

No

No

Yes

Dialysis dependent

Yes

NO

No

No

yes

Yes

Death

No

No

NO

No

No

yes

P: Patient, DM: Diabetes Mellitus, HTN: Hypertension, CVD: Cardiovascular, Disease, CVA: Cerebrovascular
Accident

Table 1: All the six cases, PD went smooth without infectious or mechanical complications.

P1

P1

P2

P2

P3

P3

P4

P4

P5

P5

P6

P6

Day 1

Day5

Day1

Day5

Day1

Day5

Day1

Day5

Day1

Day5

Day1

Day5

BUN

100

51

125

76

101

62

100

40

105

65

134

72

Creatinine

9.67

9.52

14

9

5.14

4.78

4.6

3.1

9

7.1

10.56

6.02

Na

139

138

130

135

127

138

132

139

131

137

132

130

K

3.6

3.3

4.7

3.2

4

3.4

5.3

3.1

4.9

3.2

3.7

3.6

HCO3

18

21

9

20

19

20

12

23

18

25

12

25

RBS

168

287

230

110

156

217

300

112

132

100

125

122

UF

954

1013

1500

1770

1149

3800

2000

1600

750

150

565

1203

BUN: Blood Urea Nitrogen, UF: Ultrafiltration, RBS: Random Blood Sugar , K : Potassium.

Table 2: The demographic data and the outcomes.
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3. Discussion

multifactorial including, acute tubular necrosis

Human coronaviruses (HCoVs) can be classified into

induced directly by COVID-19 infection and

highly pathogenic and low pathogenic coronaviruses.

replication at the proximal tubular cell, complement

The low pathogenic HCoVs usually affect upper

mediated mechanism leading to tubular-interstitial

respiratory tract causing mild flu like illnesses

fibrosis, epithelial cell apoptosis and cytokine release

whereas, highly pathogenic HCoVs, such as COVID

syndrome [7-18]. Several studies have shown that

19, SARS-COV and MERS-COV usually affect

patients infected with COVID-19 exhibit marked

lower respiratory tract causing severe pneumonia that

lymphopenia

can be complicated with acute lung injury and acute

(CD8+), increase neutrophil count and significant

respiratory distress syndrome leading to high

elevation in pro-inflammatory mediators in particular

morbidity and mortality rate [12]. The outbreaks of

high levels of cytokines and chemokines such as

SARS-COV in 2002 and MERS-COV in 2012 have

interleukin (IL)-2, IL-6, and IL-10. This cytokine

shown that coronaviruses are more severe and fatal

storm may have a significant role in AKI in COVID-

when they infect human being [13]. The prevalence

19 patients [19-20].

particularly

cytotoxic

lymphocyte

of AKI in patients with COVID-19 is unknown,
initial reports from China and Italy found that the

There is scarcity in the literature that implicates the

prevalence of AKI in patients admitted due to

use PD in AKI related to COVID-19 [5, 13, 15]. AKI

COVID-19 was ranging from 0.5% to 29% [14, 15].

is a common complication in patients treated in the

In a retrospective observational cohort study, Hirsh et

intensive care unit (ICU). Since 1990, continuous

al. reported the prevalence of AKI in 5449 patients

veno-venous therapies have gained popularity in ICU

admitted with COVID-19 to be 46% which increased

settings and become the modality of choice for AKI

to 89.7% in patients who required mechanical

patients [19]. PD is used infrequently for treating

ventilation; 14.3% of them needed RRT. All patients

patients with AKI [20]. The mortality rate reaches up

who required dialysis were treated either by

to 50-60 % in patients who developed AKI in ICU

intermittent

renal

settings [21], regardless of dialysis type. PD modality

replacement therapy, none of them were started on

should not be discarded since it is a valuable

PD. Among 285 patients who required RRT; 157

therapeutic option for patients who develop AKI in

died and 108 are still in hospital with 90.8%

ICU settings. In our recent randomized trial, 125 ICU

requiring RRT [13]. The risk factors for AKI

patients with AKI and multiorgan failure; were

included older age, diabetes mellitus, hypertension,

randomly allocated to 62 patients on continuous

cardiovascular diseases, use of mechanical ventilators

veno-venous hemodiafiltration (CVVHDF) and 63

and the need for vasopressor medications [15]. The

patients on tidal PD (TPD). The survival rate at 28

mechanism

days was significantly better in patients who were

hemodialysis

of

or

COVID-19

continuous

induced
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treated with TPD when compared to CVVHDF;

However, PD may have some potential limitations in

69.8% vs 46.8%, P< 0.01 and the recovery of kidney

certain cases such as in severe life-threatening

function occurred in 35.5% and 60.3% respectively.

hyperkalemia, acute pulmonary edema and previous

The median time of renal recovery and ICU stay was

multiple abdominal surgeries where extracorporeal

shorter with TPD [11]. Dianeal Ponce et al.

blood purification method is preferable [26]. PD is

performed a randomized clinical trial on 120 patients

not commonly used for treating AKI in COVID-19

with AKI, comparing high volume PD (60 patients)

patients [15-29]. This could be due to lack of

with intermittent HD (60 patients). The mortality rate

competency and knowledge by intensivists and

did not differ significantly between the two groups

nephrologists working in ICU, the inability to insert

(58% for high volume PD vs 53% for intermittent

PD catheter urgently, and the myths associated with

HD) and the rate of renal recovery was similar for

PD. It could also be related to PD adequacy not

both groups. However, high volume PD was

meeting the target in certain conditions such as in

associated with shorter recovery time 7.2 ± 2.5 vs 10

patients with hyper-catabolism state. In this case

± 4.7 days [22]. ISPD guidelines for using PD in AKI

series, we report the successful outcomes of our six

clearly stated that PD provides an acceptable

patients with AKI secondary to COVID-19 who were

treatment option in patients with AKI [23]. PD offers

treated with tidal PD. To the best of our knowledge,

several advantages over HD, such as being a simple,

there are limited case reports in the literature of using

safe, and cost-effective renal replacement therapy

PD for AKI secondary to COVID-19 infection.

method. It can correct AKI induced metabolic
abnormalities, electrolyte and acid-base disturbances

4. Conclusion

as well as volume overload in an ICU setting [24,

As COVID-19 causes profound cytokine storm and

25]. Acute PD is highly preferable for patients with

immunopathology transformations during the early

cardio-renal syndromes, hemodynamically unstable

stage of infection which corresponds to high

patients, conditions where systemic anticoagulation

morbidly and mortality [18]; there is high body of

needs to be avoided and in cases with difficult

evidence indicating that PD has the capability to

vascular access creation [26]. Due to growing

remove small and middle size molecules [27, 28].

evidence of hypercoagulability state in critically ill

Thus,

COVID-19 patients, and the increased frequency of

inflammatory mediators by PD could explain the

dialysis interruption during CRRT leading to

successful and accelerated recovery in our patients,

inadequate dialysis, PD appears to be the preferred

and this need to be explored more in further studies.

the

removal

of

these

cytokines

and

modality in those particular patients [27, 28].
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