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ABSTRACT

Introduction: Acute Kidney Injury (AKI) and Chronic Kidney Disease
(CKD) are risk factors for COVID-19 infection. Patients with kidney
disease also have other comorbities like hypertension, diabetes
mellitus, cardiovascular disease that are risk factors for poor
outcome in COVID-19 infections. Severe COVID-19 has multiorgan
involvement including AKI. Compared to normal population, renal
failure patients with COVID-19 have extensive lung involvement,
need more ventilator support, and have higher mortality.

Aim: To assess outcome (mortality, recovery) and correlation
between factors (age, gender, co-morbidities), biochemical
parameters with mortality in COVID-19 patients requiring
haemodialysis.

Materials and Methods: It was a retrospective observational
study wherein, data was collected, entered and analysed with

Original Article

Outcome of COVID-19 in Patients Requiring
Haemodialysis- A Retrospective

Observational Study

Statistical Package for the Social Sciences (SPSS) version
19.0 using medical records of all COVID-19 patients who had
renal failure (AKI or CKD) requiring haemodialysis. The study
period was from June - September 2020.

Results: Mean age of presentation was 55.08 years and
with 75% of the study population were males. Most patients
presented with severe COVID-19 illness with tachypnoea and
hypoxia. AKI occurrence and mortality was noted in 44.1% and
47%, respectively. It was noted that medication usage was
higher for corticosteroids, oseltamivir, vitamin C, zinc therapy.

Conclusion: In this single centre study involving COVID-19
patients requiring haemodialysis, it was noticed that severe
COVID-19 iliness, presence of AKI, chronic respiratory illness and
high inflammatory markers were associated with higher mortality.
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INTRODUCTION

COVID-19 presents with varied symptoms including being
asymptomatic to having fever, cough, breathlessness and
fatigue. Both AKI and CKD are risk factors for COVID-19
infection. COVID-19 itself can cause AKI with incidence of 3-9%
and presence of AKI, CKD, hypertension, diabetes mellitus,
cardiovascular disease are risk factors for poor outcome in
COVID-19 infections [1,2]. Compared to normal population, renal
failure patients with COVID-19 have extensive lung involvement,
need more ventilator support, and have higher mortality [2]. They
have mortality between 3-6% reaching almost 30% in different
geographical areas [1-4].

Literature search showed that there was lack of large scale data on
mortality and lack of clinical management strategies in treatment
of these vulnerable patients. So, this study was expected to
provide information regarding the outcome (mortality, recovery)
and correlation between factors (age, gender, co-morbidities),
biochemical parameters with mortality in COVID-19 patients who
had renal failure (AKI or CKD) requiring haemodialysis.

MATERIALS AND METHODS

This retrospective observational study was conducted using
medical records of COVID-19 patients requiring haemodialysis
during period June-September 2020 at Vydehi Institute of Medical
Sciences and Research Centre, Bangalore, Karnataka, India, after
obtaining Institutional Ethical Committee (IEC) approval (ECR/747/
Inst/KA/2015/RR-18).

Using medical records like patient’s file, laboratory test reports from
medical record section in the hospital, data was collected regarding
patient’s demography (age, gender), co-morbidities (hypertension,
diabetes mellitus, pre-existent renal disease, cardiovascular
disease, chronic respiratory illness), biochemical parameters like
complete blood cell count, Liver function test, D-Dimer, Lactate
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Dehydrogenase (LDH), ferritin, C-Reactive Protein (CRP), radiological
tests like chest radiograph.

Inclusion criteria: All patients diagnosed as COVID-19 with
positive pharyngeal swab Reverse Transcriptase Polymerase Chain
Reaction Test (RT-PCR) who had renal failure (AKI or CKD) requiring
haemodialysis.

Exclusion criteria: COVID-19 patients who had milder renal
dysfunction not requiring dialysis.

COVID-19 infection was classified as mild (clinical symptoms
with pneumonia), moderate (fever with pneumonia), severe (with
tachypnoea with respiratory rate greater rate 30 breaths per minute,
hypoxia with saturation less than 93% at rest, arterial PO, /oxygen
concentration less than 300 mmHg) [5].

Outcomes/Endpoints observed were mortality and recovery.
Recovery was defined as absence of fever with normal body
temperature for more than three days, significant improvement in
respiratory symptoms, improved chest imaging indicating reduced
inflammation and a negative RT-PCR test.

STATISTICAL ANALYSIS

The data was collected, entered and analysed with SPSS version
19.0. Continuous variables was presented as mean+Standard
Deviation (SD) or median with Interquartie Ranges (IQR).
Categorical vaiables was presented as frequency and percentage
(%). Chi-square test or Fischer-exact test was performed to see
the association between any two categorical variables. The p-value
<0.05 was considered statistically significant. Differences in
quantitative parameters in two groups were assessed by t-test.

RESULTS

There were total 68 COVID-19 positive patients requiring
haemodialysis. Male population was 51 (75%) with male:female
ratio of 3:1 [Table/Fig-1]. Chronic respiratory illness was noted in
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40 (58.8%). Thirty (44.1%) of COVID-19 patients had AKI. Severe
COVID-19 iliness was noted in 27 (37.9%).

Characteristics Survivors Non survivors | p-value (t-test)
Number (%) 36 (53) 32 (47)

Mean age (years) (M+SD) 54.47+13.34 61.56+13.64 1
Gender

Male (%) 27 (75) 24 (75) 1
Female (%) 9 (25) 8 (25) 1
Co-morbidities (%)

Hypertension 28 (78) 25 (78) 0.97
Diabetes mellitus 20 (56) 24 (75) 0.09
Chronic respiratory illness 12 (33) 28 (87) 0.001
Cancer 10 0 0.342
Smoking 17 (47) 20 (62) 0.2
Ischemic heart disease 8(22) 6 (19 0.39
Old cerebrovascular accident 3(8) 7 (22) 0.116
Presenting symptoms (%)

Asymptomatic 2(6) 0 0.176
Mild 17 (47) 2 (6) 0.001
Moderate 14 (39) 6 (19) 0.069
Severe 3(8) 24 (75) <0.001
AKI (%) 8(22) 22 (69) <0.001
Existent CKD (%) 22 (61) 14 (43) 0.152
P | o6 | ees | o

[Table/Fig-1]: Comparison of clinical parameters among COVID-19 survivors and

non survivors (N=68).

In this study, occurrence of anaemia, high D-dimer, high LDH,
hypoalbuminaemia, high serum ferritin and high CRP were noted in
over more than half of the population, more frequently in mortality
group [Table/Fig-2]. Further, it was noted that medication usage
was higher for corticosteroids, oseltamivir, Vitamin C, Zinc therapy
in mortality group [Table/Fig-2].
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When outcome was analysed, mortality and recovery were noted
in 32 (47%) and 36 (53%) patients, respectively. In the mortality
group [Table/Fig-1], it was noted that chronic respiratory
illness, AKI, severe COVID-19 illness were seen in 28 (87%),
22 (69%), 24 (75%) patients respectively. In the survivor group
[Table/Fig-1], it was noted that chronic respiratory iliness, AKI,
severe illness were seen in 12 (33%), 8 (22%), 3 (8%) patients,
respectively. Need of Intensive Care Unit (ICU) support, and stay
in hospital more than 10 days were noted in 42 (61.8%) and 29
(42.6%), respectively.

DISCUSSION

The clinical course of COVID-19 infection varies from asymptomatic
to mild respiratory illness to severe disease needing ICU care,
mechanical ventilation support and sometimes haemodialysis [6-10].

Co-morbidities/Risk factors: Similar to other studies, it was noted
that, higher occurrence of co-morbidities like diabetes mellitus
[11,12], hypertension [11,12], chronic respiratory illness [13,14] and
risk factor like smoking [15] were observed in mortality group in
this study.

Clinical features: In this study, higher occurrence of fatigue, fever,
cough, breathlessness, both lung involvement, pneumonia was
noted in mortality group like in other studies [15-18].

Complications: In this study, occurrence of AKI (44.1%) was high
compared to other studies (4.5-23%) [19]. In this study, higher need
of oxygen support, ICU support were noted in mortality group as
such patients are prone for sepsis, shock, cerebrovascular disease,
venous thromboembolism [20], multiorgan involvement including
respiratory events like dyspnea, hypoxia, renal failure, altered mental
status, liver dysfunction, coagulopathy, thrombocytopenia [1,20].

Treatment: In this study, it was noted that medication usage was
higher for corticosteroids, oseltamivir, vitamin C, zinc therapy
similar to that quoted in other studies using various medications
like corticosteroids [3,19,20], vitamin C [20], oseltamivir [11,21],
zinc therapy [20] [Table/Fig-3] [11,15,20,21]. Mechanism of action
of these drugs quoted are direct antiviral and immunomodulatory

[Table/Fig-2]: Comparison of laboratory parameters (a) and medications usage (b)
among survivors (n=36) and non survivors (n=32).

Mean Number Number properties [9]
Mean - of of patients | Total number
(a) value atients with of patients
Laboratory among gg\?ﬁ pwith abnormal F:N“h Other studies Corticosteroids | Vitamin C | Oseltamivir | Zinc therapy
findings with G || Syren || EREimE] |- eEle abnormal Present study 57 (83.8%) | 65(95.6%) | 55(80.9%) | 67 (98.5%)
normal cut-off sur\nvors S — values among_ value among
values in units (valuesin |\ iocin | @mong | nonsurvi- | both groups Flythe JE et al., [11] 52 (36%) 10 (7%) - -
units) e survivors vors n (%) A el
0y 0,
(¢ ) alos[‘;gt] alNet 19.8% 13.6% 9.6%

Anaemia (normal 13 9.8 24 (67) 32 (100) 56 (82.4) .
Ho 14-16 g/dL) Stefan G et al., [15] 9 (24%) - - -
High D-dlimer 367 1023 24(67) | 82(100) 56 (82.4) Ozturk S et al., [21] 12 (3.8%) - 228 (63.7%) -
(r?o/?ljl 220740 [Table/Fig-3]: Comparison of frequency of medications used for COVID-19
9 among different studies [11,15,20,21].
High LDH (normal 261 578 24 (67) 32 (100) 56 (82.4)
<250 U Though several drugs, medications were under investigations during
Hi190h CR/B(”O”“E“ 9 45 25(69) | 32(100 57 (83.8) the study period, there was no effective medications nor vaccine
< m . . .

= — available for COVID-19. Hence, treatment was tailored according
Zﬁfﬁi?g?'gagzg 83 19 28(78) | 32100 60(88.2) to patient co-morbidities and clinical condition, like in other studies

15]. This shows marked heterogeneity in ther: i roach

High S. Ferritin 302 878 28(78) | 82 (100) 60 (88.2) (15] s shows marked heterogeneity in therapeutic approac
(normal 29-250 across globe [14].

/) . ) . .
b Mode of dialysis: In this study, all patients underwent single
(0) Frequency among | Frequency among T‘;‘;‘:fn'gi;" use dialyser treatment. All patients underwent regular dialysis

L (NIl Ak TR Ol AT both groups or Sustained Low Efficiency Dialysis (SLED) according to their
y Yy
Medications (n,%) survivors (n,%) (n,%) . .
’ haemodynamic status. Continuous Renal Replacement Therapy
Corticosteroids 25 (69) 32 (100) 57 (83.8) (CRRT) was not offered due to non-affordability by patients.
Oseltamivir 23 (64) 32 (100) 55 (80.9) Investigations: Consistent with other studies, it was noted that
Vitamin C 33 (92) 32 (100) 65(95.6) occurrence of anaemia, high D-dimer, high LDH, hypoalbuminaemia,
Zinc 35 (97) 32 (100) 67 (98.5) high serum ferritin and high CRP were higher in mortality group
(

[Table/Fig-4] [3,11,14,19,22]. This indicates significant role of
inflammation in mortality in COVID-19.
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Serum Serum
Other studies D-dimer albumin | ferritin CRP LDH
Present study 1023 ng/mL | 1.9g/dL | 878 ug/L | 45mg/L | 578 U/L
Kooman JP and van ) B . CRP>175 )
der Sande FM [19]* mg/dL
Fiythe JE et al., [11]* | 1347 ng/mL - 34Orf|_”9/ 170 mg/L -
[T%f’”ese Setal, | 745101 | 3290l : 65 mg/l | 313 U/L
Bellan M et al., [22]* | 1356 pg/mL - - 7.1 mg/dL | 706 IU/L

[Table/Fig-4]: Laboratory findings influencing mortality in various studies [11,14,19,22].

*In all these studies, laboratory parameters were abnormal.

Outcome (Recovery and Mortality): On analysis of mortality rate,
it was noted that mortality and recovery were seen in 32 (47%)
and 36 (53%) patients, respectively. Interestingly it was noted that
COVID-19 patients with renal failure on haemodialysis had higher
mortality compared to those without [9,10,283,24]. This shows that
mortality in COVID-19 was higher in presence of renal failure (AKI,
CKD) [3-5,21].

In this study, mortality was related to presence of chronic respiratory
illness, AKI and severe COVID-19 illness with possible underlying
malnutrition and less efficient immunity in this group like in other
studies [22,23,25,26].

In this study, mortality rate was 47%, higher than compared to other
studies like 27.7% [23], 13.3% [10], 12% [5]. Reasons could be different
baseline characters, difference in co-morbidities, study included AKI in
significant numbers unlike in other studies which included predominantly
CKD patients, genetic factors, variation in local testing facilities and
difference in referring local health care centres.

Limitation(s)

Retrospective study, sample size was small, single centre study,
follow-up time was short, and the study lacked a comparable group
(COVID-19 patients without renal failure).

CONCLUSION(S)

Inthis single centre study, involving COVID-19 patients with renal failure
requiring haemodialysis, it was noticed that mortality was associated
with presence of severe COVID-19 iliness, chronic respiratory illness,
AKI and inflammatory biochemical markers. Further it was noticed
that during this period, there was no definitive treatment for COVID-
19 infection leading to random use of multiple, different medications
as target therapy. In this current scenario, use of bio-chemical
parameters, relating co-morbidities to determine COVID-19 prognosis
needs further validation and also effective anti-viral therapy, vaccines
are needed to control this COVID-19 pandemic.

REFERENCES
[1] Prasad N, Agrawal SK. COVID-19 and acute kidney injury. Indian J Nephrol.
2020;30(3):161-65.
[2] Ajaimy M, Melamed ML. COVID-19 in patients with kidney disease. Clin J Am
Soc Nephrol. 2020;15(8):1087-89.

Girish P Vakrani and Tanuja Nambakam, Outcome of COVID-19 in Patients Requiring Haemodialysis

[3] Ikizler TA. COVID-19 in dialysis patients: Adding a few more pieces to the puzzle.
Kidney International. 2020;98:17-19.

[4] Ikizler TA, Kliger AS. Minimizing the risk of COVID-19 among patients on dialysis.
Nat Rev. 2020;16:311-13.

[5] Deshpande R, Dash S, Bahadur MM, Thamba A, Pathan AK, Dave K, et al. Study of
COVID-19 pandemic in representative dialysis population across Mumbai, India: An
observational multicentric analysis. J Assoc Physicians India. 2020;68(10):13-17.

[6] Gedney N. Long-term hemodialysis during the COVID-19 pandemic. Clin J Am
Soc Nephrol. 2020;15:1073-74.

[7]1 Sia CSM, Cheong SHL, Ngoh CLY, Tan YH, Wong WK. Critical coronavirus
disease. 2019 in a hemodialysis patient: A proposed clinical management
strategy. Case Rep Nephrol Dial. 2020;10:86-94.

[8] Kliger AS, Cozzolino MC, Jha V, Harbert G, Ikizler TA. Managing the COVID-19
pandemic: International comparisons in dialysis patients. Kidney International.
2020;98:12-16.

[9] Kataria A, Yakubu I, Winstead R, Gowda M, Gupta G. COVID-19 in kidney
transplantation: Epidemiology, management considerations, and the impact on
kidney transplant practice. Transplantation Direct. 2020;1-10.

[10] Rombola G, Brunini F. COVID-19 and dialysis: Why we should be worried. J
Nephrol. 2020.

[11] Flythe JE, Assimon MM, Tugman MJ, Chang EH, Gupta S, Shah J, et al.
Characteristics and outcomes of individuals with pre-existing kidney disease and
COVID-19 admitted to intensive care units in the United States. Am J Kidney Dis.
2021;77(2):190-208.

[12] Jager KJ, Kramer A, Chesnaye NC, Couchoud C, Sanchez-Alvarez JE, Garneata
L. Results from the ERA-EDTA Registry indicate a high mortality due to COVID-
19 in dialysis patients and kidney transplant recipients across Europe. Kidney
International. 2020;98:1540-48.

[18] Trivedi M, Shingada A, Shah M, Khanna U, Karnik ND, Ramachandran R. Impact
of COVID-19 on maintenance haemodialysis patients: The Indian scenario.
Nephrology. 2020;25:929-32.

[14] Tortonese S, Scriabine I, Anjou L, Loens C, Michon A, Benabdelhak M. COVID-
19 in patients on maintenance dialysis in the Paris Region. Kidney International
Reports. 2020;5:1535-44.

[15] Stefan G, Mehedinti AM, Andreiana | , Zugravu AD , Cinca S, Busuioc R. Clinical
features and outcome of maintenance hemodialysis patients with COVID-19 from
a tertiary nephrology care center in Romania. Renal Failure. 2021;43(1):49-57.

[16] Zou R, Chen F, Chen D, Xu CL, Xiong F. Clinical characteristics and outcome of
hemodialysis patients with COVID-19: A large cohort study in a single Chinese
center. Renal Failure. 2020;42,(1):950-57.

[17] Mazzoleni L, Ghafari C, Mestrez F, Sava R, Bivoleanu E, Delmotte P. COVID-
19 outbreak in a hemodialysis center: A retrospective monocentric case series.
Canadian Journal of Kidney Health and Disease. 2020;7:01-08.

[18] Mehraeena E, Karimib A, Barzegaryc A, Vahedib F, Afsahid A, Dadrase O, et al.
Predictors of mortality in patients with COVID-19-A systematic review. European
J Integrative Med. 2020;40:101226.1-8.

[19] Kooman JP, van der Sande FM. COVID-19 in ESRD and acute kidney injury.
Blood Purif. 2021;50(4-5):610-20.

[20] Rosenthal N, Cao Z, Gundrum J, Sianis J, Safo S. Risk factors associated with
In-hospital mortality in a US national sample of patients with COVID-19. JAMA
Network Open. 2020;3(12).

[21] Ozturk S, Turgutalp K, Arici M, Odabas AR, Altiparmak MR, Aydin Z. Mortality
analysis of COVID-19 infection in chronic kidney disease, haemodialysis and renal
transplant patients compared with patients without kidney disease: A nationwide
analysis from Turkey. Nephrol Dial Transplant. 2020;35:2083-95.

[22] Bellan M, Patti G, Hayden E, Azzolina D, Pirisi M, Acquaviva A, et al. Fatality rate
and predictors of mortality in an Italian cohort of hospitalized COVID-19 patients.
Scientific Reports. 2020;10:20731.1-10.

[28] Abreu AP, Nascimento MMD, Vieira MA, Neves PDMDM, Lugon JR, Sesso R.
High mortality of CKD patients on hemodialysis with COVID-19 in Brazil. Journal
of Nephrology. 2020;33:875-77.

[24] Jangamani R, Thirumal C, Sundar S. Coronavirus disease 2019 and the kidney.
APIK J Int Med. 2020;8:172-78.

[25] Noor FM, Islam MM. Prevalence and associated risk factors of mortality
among COVID-19 patients: A meta-analysis. Journal of Community Health.
2020;45:1270-82.

[26] Parohan M, Yaghoubi S, Seraji A, Hassan M, Javanbakht, Sarraf P, et al. Risk
factors for mortality in patients with Coronavirus disease 2019 (COVID-19)
infection: A systematic review and meta-analysis of observational studies. The
Aging Male. 2020;01-09.

PARTICULARS OF CONTRIBUTORS:

1. Associate Professor, Department of Nephrology, Vydehi Institute of Medical Sciences and Research Centre, Bangalore, Karnataka, India.
2. Professor, Department of General Medicine, Vlydehi Institute of Medical Sciences and Research Centre, Bangalore, Karnataka, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Girish P Vakrani,

'A" Block, No. 29, Vydehi Hospital Staff Quarters #82, EPIP Area Whitefield,
Bangalore-560066, Karnataka, India.

E-mail: drvakranis@gmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests:
e \Was Ethics Committee Approval obtained for this study? Yes

¢ Was informed consent obtained from the subjects involved in the study? No
L]

None

For any images presented appropriate consent has been obtained from the subjects.

Journal of Clinical and Diagnostic Research. 2021 Nov, Vol-15(11): 0C23-0OC25

PLAGIARISM CHECKING METHODS: antetall
e Plagiarism X-checker: Aug 17, 2021

* Manual Googling: Oct 12, 2021

e Thenticate Software: Oct 30, 2021 (7%)

ETYMOLOGY: Author Origin

Date of Submission: Aug 11, 2021

Date of Peer Review: Sep 17, 2021

Date of Acceptance: Oct 28, 2021

No Date of Publishing: Nov 01, 2021


http://europeanscienceediting.eu/wp-content/uploads/2016/11/ESENov16_origart.pdf

