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In December 2019, a series of cases of pneumonia of 
unknown origin were reported in Wuhan, the capital city of 
Hubei province in China. The causative virus was isolated 
and characterized in January 2020.[1] On January 12, 2020, 
WKH� :RUOG� +HDOWK� 2UJDQL]DWLRQ� �:+2�� QDPHG� WKH� YLUXV�
DV� WKH� ����� QRYHO� FRURQDYLUXV� ������Q&R9��� 2Q� -DQXDU\�
30, 2020, the WHO issued a public health emergency of 
LQWHUQDWLRQDO� FRQFHUQ� �3+(,&�� DQG� RQ� )HEUXDU\� ���� ������
the WHO formally named the disease caused by the novel 
FRURQDYLUXV�DV� FRURQDYLUXV�GLVHDVH������ �&29,'������7KH�
,QWHUQDWLRQDO�&RPPLWWHH�RQ�7D[RQRP\�RI�9LUXVHV�FODVVL¿HG�
and renamed 2019-nCoV as severe acute respiratory 
V\QGURPH� FRURQDYLUXV� �� �6$56�&R9����� 2Q� 0DUFK� ����
2020, the WHO labelled the global spread of COVID-19 
as a pandemic.

Though to start with the COVID-19 primarily had 
respiratory symptoms as presenting features, soon it was 
realized that it is a systemic disease involving other organs 
of the body also like heart, nervous system, liver, blood 
vessels and kidney. Later it became clear that some of 
the patients may present with non-respiratory symptoms. 
Host susceptibility, particularly elderly and peoples with 
underlying diseases, hypertension, cardiac diseases, 
EURQFKLDO� DVWKPD�� GLDEHWHV�� FKURQLF� NLGQH\� GLVHDVH� �&.'��
HWF��� LQÀXHQFH� WKH� ULVN� RI� DFTXLULQJ� DQG� SURJUHVVLRQ� RI�
COVID-19.

There are three issues related to kidney diseases and 
COVID-19.

Firstly, pre-existing kidney diseases, including hypertension, 
CKD, a glomerular disease requiring immunosuppressive 
therapy, the patients on dialysis, and with kidney transplants 
are all immunocompromised patients and risk of getting 
COVID-19 is not only more but also clinical manifestation 
may be atypical. Also, the primary aetiology of CKD being 
diabetes and hypertension make these patients at further 
risk of severe COVID-19 and poorer outcome.

Secondly, SARS-CoV-2 can also affect the kidney. The 
mechanism of kidney injury by COVID-19 appears 
multifactorial, although precisely, remains unknown.[2] The 
direct viral cytopathic effect on kidney tissue is a postulated 
PHFKDQLVP�� ZKLFK� LV� VXSSRUWHG� E\� WKH� ¿QGLQJ� RI� YLUDO�
nucleic acid material of CoV in blood and urine in 
SARS-CoV as well as the patients with COVID-19.[3] 
The direct effector T-cell-mediated injury and the immune 
complex-mediated glomerular injury with viral antigen and 
VSHFL¿F� DQWLERG\� FRXOG� EH� DQRWKHU� SODXVLEOH� PHFKDQLVP��
The other mechanism could be by inducing sepsis and the 
cytokine storm theory.[4] The cytokines and other mediators 
are released after COVID-19 infection leading to sustained 
LQÀDPPDWRU\� UHVSRQVH� OHDGLQJ� WR� K\SRWHQVLRQ�� K\SR[LD��

&RYLG�����:K\�WKH�.LGQH\�&DUH�LV�VR�PXFK�$ႇHFWHG"

Editorial

shock, and target organ injuries. The incidence of AKI 
with COVID infection reportedly varies from 3% to 9%. 
A larger prospective study reported the overall incidence 
of 5.1%.[5] Li HW� DO.[6] found that 34% of the patients had 
DOEXPLQXULD� RQ� WKH� ¿UVW� GD\� RI� DGPLVVLRQ�� DQG� ����
developed proteinuria during the hospital stay.

Thirdly, due to various measures taken by local government 
and policymakers regarding containment of COVID-19, 
SURYLGLQJ� NLGQH\� FDUH� WR� SDWLHQWV� EHFDPH� D� VLJQL¿FDQW�
LVVXH�� /RFNGRZQ� KDG� UHVXOWHG� LQ� GLI¿FXOW\� LQ� JHWWLQJ�
life-saving medicines for CKD, glomerular disease and 
kidney transplant. Elective surgeries, including elective 
living-related renal transplant and also elective CAPD 
catheter insertion, were practically cancelled across the 
country by the government policy to divert human resources 
and other facilities in COVID-19 care. Deceased donor 
transplant, though considered an emergency procedure 
had also come to halt. Providing haemodialysis became 
a challenge. Pre-dialysis testing for COVID-19, dialysing 
in the isolation room, preventing COVID-19 among 
dialysis patients and staff and non-availability of dialysis 
consumables, all became challenges and controversies. 
Panic resulting in the closing of some of the dialysis units 
temporarily had further increased the problems.

With such a scenario in the country, the Indian Society 
of Nephrology constituted a COVID-19 Task Force* to 
address these issues to guide the colleagues in the best way 
to handle the situation of patients of kidney disease while 
balancing the ground realities and government policies. 
&RXQWU\¶V�OHDGLQJ�QHSKURORJLVWV�ZHUH�SXW�RQ�ERDUG�WR�ZULWH�
on different issues related to caring of patients of various 
kidney diseases and those manuscripts have been put in the 
symposium in the current issue.

We hope that these documents will be useful to the 
colleagues for better management of the situation and 
patient care.

Sanjay K. Agarwal, Narayan Prasad1
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Introduction
&RURQDYLUXVHV� �&R9�� DUH� DPRQJVW� WKH�
newly emerging zoonotic virus which is 
transmitted between animals and human 
beings.[1] In the past, it has caused illness 
ranging from the common cold to more 
severe diseases such as Middle East 
5HVSLUDWRU\� 6\QGURPH� �0(56�&R9��
and Severe Acute Respiratory 
6\QGURPH� �6$56�&R9��[2] The SARS-CoV 
was transmitted from civet cats to humans 
and MERS from dromedary camels to 
humans. Many other coronaviruses are still 
circulating in animals that are not found in 
humans to date.[3-5]

&RURQD� 9LUXV� 'LVHDVH���� �&29,'�����
is a novel CoV induced disease that was 
¿UVW� GLVFRYHUHG� LQ� 'HFHPEHU� ������ ZKLFK�
was not previously reported in humans.[6] 
This CoV was renamed several times after 
GLVFRYHU\�� ¿UVW� RI� DOO�� DV� D� QHZO\� LGHQWL¿HG�
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Abstract
&29,'���� LV� FDXVHG�E\� D�QRYHO� EHWD� FRURQDYLUXV� �6$56�&R9���� VWUDLQ� WKDW�ZDV�¿UVW� GLVFRYHUHG� LQ�
2019 in the Wuhan city of China. Based on virus genome sequencing studies, the bat is suspected 
as the natural host of virus, and infection might be transmitted from bats via unknown intermediate 
hosts like reptiles and snakes etc., to infect humans. COVID-19 is transmitted from person to person 
contact, primarily via droplet infection within the incubation period or after clinical manifestations 
of fever, cough, sneezing, sputum, dyspnea, and pneumonia and through contaminated fomites. 
COVID-19 enters the respiratory tract through the ACE2 receptor on alveoli through binding of 
s-protein of the virus and causes injuries though the cytopathic effect, as well as cytokines and other 
mediators, released after developing sepsis. ACE 2 is almost 100-fold higher in kidneys than lung, 
and the virus can also involve the kidney in the same manner. Kidney involvement manifests in 
the form of proteinuria, hematuria, and an acute rise in serum creatinine. Kidney involvement is an 
independent risk factor for mortality. Diagnosis is primarly made by detecting viral RNA by reverse 
WUDQVFULSWDVH�SRO\PHUDVH�FKDLQ�UHDFWLRQ��UW3&5��LQ�QDVRSKDU\QJHDO�VZDE�VDPSOHV��5ROH�RI�DQWLERGLHV��
both IgM and IgG are still evolving and at best restricted for epidemiological purpose. Though a 
large number of treatments, including hydroxychloroquine, anti-viral, convalescent plasma etc., are 
being tried, as of now treatment is symptomatic only.

Keywords:�$FXWH�NLGQH\�LQMXU\��&29,'�����FRURQDYLUXV��HSLGHPLRORJ\��PHFKDQLVPV��VHSVLV��VHYHUH�
DFXWH�UHVSLUDWRU\�V\QGURPH
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ƚŚĞ�ŶĞǁ�ĐƌĞĂƟŽŶƐ�ĂƌĞ�ůŝĐĞŶƐĞĚ�ƵŶĚĞƌ�ƚŚĞ�ŝĚĞŶƟĐĂů�ƚĞƌŵƐ͘
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E-coronavirus in Wuhan. On 12th January 
������WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��
renamed it as the 2019-novel 
FRURQDYLUXV� ������Q&R9��� DQG� VXEVHTXHQWO\�
on 11th February 2020, the Coronavirus 
Study Group of the International Committee 
on Taxonomy of viruses of WHO proposed 
the name SARS-CoV-2 for this virus, and 
the disease caused by the virus was called 
COVID-19.[7-9]

Global Situations of COVID-19
At the end of 2019, SARS-CoV-2 caused 
a cluster of pneumonia cases in Wuhan, a 
Chinese city, in the Hubei province of China. 
On 30th January, the outbreak was declared 
as Public Health Emergency of International 
&RQFHUQ��3+(,&��DQG�ODWHU�D�GHFODUHG�JOREDO�
pandemic by WHO.[10] The disease gradually 
gripped the entire world. The epicenter of 
pandemic later changed from Wuhan city in 
China to Europe and the USA.[11,12]
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As on 21st March 2020, WHO reports, there were 
�������� FRQ¿UPHG� FDVHV�� DQG� ������� FRQ¿UPHG�
deaths in 183 countries. On 22nd April, WHO reported 
region-wise situation of COVID cases and death, globally 
����������FRQ¿UPHG�DQG���������GHDWKV��$QG�UHJLRQ�ZLVH��
the European Region 1219,486 cases and 109,952 deaths; 
Americas 925,291 cases and 44,775 deaths; the Eastern 
Mediterranean Region 139,349 cases and 6326 deaths; 
:HVWHUQ�3DFL¿F�5HJLRQ���������FDVHV�DQG������GHDWKV��WKH�
South-East Asia Region 33,912 cases and 1427 deaths; and 
African Region 16,115 cases and 720 deaths.[13] WHO 
reported a very high level of risk assessment. The global 
PDS� UHOHDVHG� E\� &'&� DV� SHU� WKH� QRWL¿FDWLRQ� E\� :+2�
indicates that the entire world is affected by this COVID 
pandemic [Figure 1].[14]

,QGLD�VSHFL¿F�VLWXDWLRQ

,QGLD� QRWLFHG� WKH� ¿UVW� FDVH� RI� WKH� &29,'� SDQGHPLF� RQ�
30th January 2020. On March 23, the Indian Council of 
0HGLFDO� 5HVHDUFK� �,&05�� GDWD� UHYHDOHG� D� UHVXOW� RI� D�
total of 18,383 samples tested from 17,493 individuals; 
415 were positive, and there were 7 deaths due to 
COVID-19.[15] The Center for Disease Dynamics, Economics 
DQG� 3ROLF\� �&''(3��� DSSO\LQJ� PDWKHPDWLFDO� PRGHOV� XVHG�
LQ� WKH�86$�� SRLQWHG� RXW� WKDW� SRVVLEO\� ����PLOOLRQ� ���� FURUH��
cases will occur in India, out of them 10 crores will face severe 
COVID infection.[16] Looking at the incidence of 5.1% of AKI 
in severe cases,[17] there would be 5.1 million AKI patients 
because of SARS-CoV-2, and presumably many of them 
PD\� UHTXLUH� UHQDO� UHSODFHPHQW� WKHUDS\� �557��� ,W� LV� HVWLPDWHG�
that with community spread COVID-19 in India with limited 
resources and health infrastructure, it could be challenging to 
combat the situation of patients with multiorgan failure and 
kidney failure, if the disease spreads fast within 2-3 months.

Lockdown effect in India

To curb the transmission of the virus in the community, 
India observed a 14-hour voluntary public curfew on 

22 March 2020, and subsequently, on 24th March, a 
nationwide lockdown for 21 days was implemented, 
affecting the entire 1.3 billion population of India. On 
14th April, the lockdown was extended till 3 May[18] and 
futher till 17th May, with the lifting of restriction as per the 
]RQHV�GH¿QHG�RQ�QXPEHU�RI�QHZ�FDVHV�VHHQ�LQ�WKH�GLIIHUHQW�
areas.

The lockdown has reduced the rate of positivity from 
16% on 14th April 2020 to 6% on 28th April 2020; and the 
death rate also declined from 9% to 6% during the same 
period. Till date, India successfully prevented widespread 
community spread. As of 28th April 2020, the Ministry 
RI� +HDOWK� DQG� )DPLO\� :HOIDUH� KDV� FRQ¿UPHG� D� WRWDO� RI�
������� FDVHV�� ������ UHFRYHULHV� �LQFOXGLQJ� �� PLJUDWLRQ���
and 937 deaths in the country.[19] The COVID-19 affected 
almost all states of India, which has been highlighted in 
Figure 2. Experts suggest that the number of infections 
FRXOG� EH� PXFK� KLJKHU� DV� ,QGLD¶V� WHVWLQJ� UDWHV� DUH� DPRQJ�
the lowest in the world. The infection rate of COVID-19 in 
,QGLD� LV� UHSRUWHG� WR�EH������ VLJQL¿FDQWO\� ORZHU� WKDQ� LQ� WKH�
worst affected countries.[18] Despite lower testing rates, the 
case fatality rate in India and other south Asian countries 
appears low because of several reasons, few being the 
early implementation of lockdown[20,21]; and the universal 
%&*�YDFFLQDWLRQ�LQ�FKLOGKRRG��ZKLFK�LQGXFHV�QRQ�VSHFL¿F�
protection mediated via the induction of innate immune 
memory.[22] The hot and humid environment may be 
another factor as high COVID pandemic related fatality 
observed in latitude band with average temperature below 
17degree Celsius and a Chinese study showed both one 
unit increase of temperature and absolute humidity were 
associated with the decreased COVID-19 death.[23] The 
individual host immunity and virulence factor may also 
affect the fatality.[24] Possibly the lower virulence of 
the COVID strain and proportionately lower elderly 
population than the western world in India and other 
parts of South Asia may be a plausible explanation of low 

Figure����*OREDO�PDS�VKRZLQJ�HQWLUH�ZRUOG�LV�DႇHFWHG�ZLWK�&29,'�SDQGHPLF���VRXUFH�KWWSV���ZZZ�FGF�JRY�FRURQDYLUXV������QF�RY�FDVHV�XSGDWHV�ZRUOG�PDS�
html)
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IDWDOLW\��+RZHYHU�� WKHVH� IDFWRUV�QHHG� WR�EH�FRQ¿UPHG� LQ�D�
VFLHQWL¿F�VWXG\�[25]

Epidemiology

The impact of a pandemic depends on the number of 
infected persons, transmissibility, and the clinical severity 
of the infection. The world needs to expand public health 
activities, social and economic planning in reference to the 
SARS-CoV-2, and reduced the impact on public health, 
social and economic well-being of the people. Till March 
end, the epidemiology of COVID-19 was not very clear.[26] 
Now, with increasing information on the epidemiology of 
COVID-19, the newly affected parts, including India, 
evolved with the concept of lockdown and reduced the 
transmission as an effective way to curb the transmission.

Mode of transmission

Epidemiological studies in Wuhan at the beginning of the 
RXWEUHDN� LGHQWL¿HG� DQ� LQLWLDO� DVVRFLDWLRQ� ZLWK� D� VHDIRRG�
market that sold live animals for food purposes, where most 
of the early patients had worked or at least visited there. 
The market was traced as the source, and subsequently, 
the market was closed for disinfection.[27] However, as the 
outbreak progressed, person-to-person spread became the 
primary mode of transmission.

The respiratory droplets released during cough, sneezing, 
talks, and mucus secretion are the dominant medium of 
transmission. The infection occurs if a person inhales such 
droplets or touches the contaminated surface with droplets 
and, subsequently, their own eyes, nose, and mouth.[28,29] 

The droplets do not travel more than 6 feet and do not 
linger in the air also. The aerosol spread is uncommon; 
however, the aerosol-generating procedures like intubation, 
suction, nebulization, etc., may transmit the disease. 
However, a report revealed that SARS-CoV-2 might remain 
viable in aerosols under experimental conditions for at least 
three hours.[28] The possibility of transmission is higher in 
the early phase as soon as symptoms appear as the viral 
RNA peaks during that period. However, it may transmit 
during the incubation period as well.[30] The incubation 
period is typically within two weeks of exposure, with the 
majority occurring within 4-5 days of exposure.

According to a joint WHO-China report, the rate of 
secondary COVID-19 ranged from 1-5% among tens 
RI� WKRXVDQGV� RI� FORVH� FRQWDFWV� RI� FRQ¿UPHG� SDWLHQWV� LQ�
China.[31] In the United States, the symptomatic secondary 
attack rate was 0.45% among 445 close contacts of 
10 established patients.[32] SARS-CoV-2 has been detected 
in non-respiratory specimens, including stool, blood, 
and ocular secretions, but the role of these sites in the 
transmission is uncertain.[33-37] Live viruses had also been 
cultured from stool; however, the fecal-oral transmission 
GLG� QRW� DSSHDU� WR� EH� D� VLJQL¿FDQW� IDFWRU� LQ� WKH� VSUHDG� RI�
infection.[31]

Period of infectivity

The period of infectivity is uncertain in COVID-19. The 
detection of viral RNA from the respiratory tract does not 
always indicate the presence of an infectious virus. The 
patient might be more infectious during the earlier stage of 
infections. The viral RNA from the upper respiratory tract 
specimen after the onset of symptoms is usually higher than 
the later phase of the disease.[29,38,39] Additionally, in a study 
of nine patients with mild COVID-19, infectious virus was 
isolated from nasal/oropharyngeal and sputum specimens 
GXULQJ� WKH� ¿UVW� ZHHN� RI� LOOQHVV�� EXW� QRW� DIWHU� WKLV� LQWHUYDO��
despite continued viral RNA levels at these sites.[39] A 
modeling study from China showed that infectiousness 
started 2.3 days before symptom onset, peaked 0.7 days 
before symptom onset and declined within seven days, 
particularly after isolation of these patients.[29]

However, an asymptomatic individuals may also transmit 
the disease during the incubation period. A Singapore study 
in an analysis of 157 locally acquired COVID-19 showed 
the transmission rate of 6.4% during the incubation period. 
The exposures occurred one to three days before symptoms 
in these patients.[40] The exact estimation of asymptomatic 
infection will be possible with serologic testing, which is 
still in the phase of testing and validation.[40-42]

The duration of viral shedding varies with degree of 
severity. With milder illness, 90% showed negative test 
by ten days, while severe illness shows a more prolonged 
period of positivity. However, another study has shown 
more prolonged shedding of the virus of a median duration 

Figure 2: Map of the 2019-nCoV outbreak in India as of 28 April 2020, 
������+UV���������FRQ¿UPHG�FDVHV�����±�����FRQ¿UPHG�FDVHV����±����
FRQ¿UPHG�FDVHV����±����FRQ¿UPHG�FDVHV���±���FRQ¿UPHG�FDVHV��±���
FRQ¿UPHG�FDVHV�VKLIWHG�WR�DQRWKHU�VWDWH��6RXUFH�KWWSV���HQ�ZLNLSHGLD�RUJ�
ZLNL�����BFRURQD�YLUXVBSDQGHPLFBLQB,QGLD�DFFHVVHG�RQ���th April 2020)
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of 24 days. However, detection of viral RNA in sample 
does not correlate with infectivity. In the study of nine 
patients with mild COVID-19, the infectious virus was not 
detected from respiratory specimens when the viral RNA 
level was <106 copies/mL.[39]

Environmental contamination

Environmental contamination and fomite transmission from 
a contaminated surface to mucous membranes of the nose, 
eye, mouth etc., is possible in heavy viral contamination 
settings. A Singapore study showed the presence of viral 
RNA on handles, light switches, bed and handrails, interior 
doors and windows, toilet bowl and also the sink basin 
in the airborne infection isolation room of a patient with 
symptomatic mild COVID-19.[28] However, routine cleaning 
with sodium dichloroisocyanurate cleared the virus from 
these surfaces. SARS-CoV-2 may persist for differing time 
interval on different surfaces. The various disinfectants 
including ethanol at concentrations between 62 and 71% 
inactivate SARS-CoV-2 within one minute.[43] The duration 
of viral persistence on surfaces depends on type of surface, 
the ambient temperature, relative humidity, and the size of 
the initial inoculum.[44,45]

Risk of animal contact

Despite the thought of initial transmission from animals 
to human beings, there is no evidence to suggest domestic 
animals are a major source of infection in humans for 
SARS-CoV-2. There have been no reports of domesticated 
animals transmitting SARS-CoV-2 infection to humans. 
Experimental studies showed the virus replicated in 
cats after intranasal inoculation, but not in dogs.[46] CDC 
recommends that pets should be kept away from other 
animals or people outside of the household. People with 
FRQ¿UPHG� RU� VXVSHFWHG� &29,'���� WU\� WR� DYRLG� FORVH�
contact with household pets, in similar fashion as with 
other human household members for the duration of their 
quarantine period.[47]

Protective Immunity and risk of reinfection

7KH� GH¿QLWLYH� HYLGHQFH� RI� WKH� GHYHORSPHQW� RI�
protective antibody in infected COVID patients is still 
emerging.[38,39] The presence of neutralizing activity in 
convalescent plasma has been reported.[48] In a study on 
23 recovered COVID-19 patients revealed, antibodies to 
the receptor-binding domain of the spike protein and the 
nucleocapsid protein appears by day 14 following onset of 
symptoms. The study also showed that antibody titers by 
HQ]\PH�OLQNHG� LPPXQRVRUEHQW� DVVD\� �(/,6$�� FRUUHODWHG�
with neutralizing activity.[39] Having neutralising activities, 
these antibodies are likely to be protective. The US-FDA 
has granted emergency use authorization for tests that 
qualitatively identify antibodies against SARS-CoV-2 in 
serum or plasma.[49] The serologic screening will be an 
important tool to understand population immunity and 
distinguishing peoples at lower risk for reinfection.

Risk factors

Older age, diabetes mellitus, chronic lung disease, 
cardiovascular disease, obesity, immunocompromised 
states, chronic kidney disease and liver diseases are the risk 
factor for the COVID-19. All ages and both sexes are are 
affected. Middle-aged adults and elderly above 60 years are 
most commonly affected with predominantly severe disease 
and increased mortality.[50-52] The US-CDC advocated that 
the people with the immunocompromised state, severe 
obesity, and liver disease are at a risk for severe illness.[53] 
Males had disproportionately high number of deaths in 
cohorts from China, Italy and the United States.[10,51,52] The 
pre-existing comorbidities are associated with a higher 
mortality.

Structure and viral genome of coronavirus in brief

The SARS-CoV-2 is a E-coronavirus, which is 
enveloped non-segmented positive-sense RNA virus 
of subfamily 2UWKRFRURQDYLULQDH of the &RURQDYLULGDH 
family.[11,54] CoVs are divided into four genera called 
alpha (D��� EHWD� �E��� JDPPD� �J�� DQG� GHOWD� �G�� &R9��D- and 
E-CoV can infect mammals, while J- and G-CoV tend to 
affect birds. Members of this large family of viruses can 
cause respiratory, enteric, hepatic, and neurological diseases 
in different animal species, including camels, cattle, cats, 
and bats.[54,55] Six CoVs have been discovered which can 
affect human, among which D-CoVs HCoV-229E and 
HCoV-NL63, and E-CoVs HCoV-HKU1 and HCoV-OC43 
had low pathogenicity, and cause common cold like milder 
respiratory symptoms. The other two known E-CoVs, 
SARS-CoV, and MERS-CoV lead to severe and fatal 
respiratory tract infections.[2,54] SARS-CoV-2 is 29.9 kb,[55] 
While SARS-CoV and MERS-CoV have positive-sense 
RNA genomes of 27.9 kb and 30.1 kb, respectively.[56] 
It has been shown that the genome of CoVs contains a 
YDULDEOH�QXPEHU��������RI�RSHQ�UHDGLQJ�IUDPHV��25)V��[57]

Figure 3 depicts the structure of the CoVs. CoVs are round 
or elliptic and often pleomorphic form, with a diameter 
of approximately 60–140 nm. The single-stranded RNA 
genome contains 29891 nucleotides, encoding for 9860 

Figure����'HSLFWLQJ�WKH�VWUXFWXUH�RI�WKH�&RURQDYLUXV�DQG�WKH�UROH�RI�GLႇHUHQW�
proteins
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amino acids. Two-thirds of viral RNA, mainly located 
LQ� WKH� ¿UVW� RSHQ� UHDGLQJ� IUDPH� �25)� �D�E��� HQFRGHV� ���
QRQ�VWUXFWXUH� SURWHLQV� �163V��� 7KH� UHVW� SDUW� RI� WKH� YLUXV�
genome encodes four essential structural proteins, including 
VSLNH� �6�� JO\FRSURWHLQ�� VPDOO� HQYHORSH� �(�� SURWHLQ��
PDWUL[� �0��SURWHLQ��DQG�QXFOHRFDSVLG� �1��SURWHLQ��DQG�DOVR�
several accessory proteins that interfere with host immune 
response.[55,58] The primary functions that direct coronavirus 
RNA synthesis and processing reside in nonstructural 
SURWHLQ� �QVS�� �� WR� ����ZKLFK� DUH� FOHDYDJH� SURGXFWV� RI� WZR�
large replicase polyproteins translated from the coronavirus 
genome.[59-61]

The sequencing studies of Wu HW�DO.[60] revealed genomic and 
phylogenetic similarity of the SARS-CoV-2 with SARS-CoV, 
particularly in the S-protein gene and the receptor binding 
GRPDLQ� �5%'��� 7KLV� LQGLFDWHG� WKH� FDSDELOLW\� RI� GLUHFW�
human transmission like SARS-CoV. The whole-genome 
sequence studies showed that COVID-19 appears closer 
to the SARS-like bat CoVs as compared to the known 
SARS-CoV and MERS-CoV. Chan HW� DO. have proven that 
the genome of the new HCoV, isolated from a cluster-patient 
with atypical pneumonia after visiting Wuhan, had 89% 
nucleotide identity with bat SARS-like-CoVZXC21 and 
82% with that of human SARS-CoV.[4] For this reason, 
the new virus was called SARS-CoV-2.[59] The majority 
of genomically encoded proteins of SARS CoV-2 and 
SARS-CoVs were similar, except few differences in some 
amino acid substitutions in NSP2, NSP3, spike protein and 
receptor binding domains.[60,61]

Another recent research suggested[61] that the mutation in 
NSP2 and NSP3 play a role in infectious capability and 
differentiation mechanism of COVID-19. A study by Zhang 
HW�DO.[62] revealed that SARS CoV-2 was mutating in different 
patients in China. Tang HW� DO.[63] conducted a population 
JHQHWLF� DQDO\VLV� RI� ����&29,'����JHQRPHV� DQG� FODVVL¿HG�
out two prevalent types of COVID, L type (approximately 
����� DQG� 6� W\SH� �DSSUR[LPDWHO\� ������ 7KH� VWUDLQV� LQ�
L type, derived from S type, are evolutionarily more 
aggressive and contagious. There is a need to keep an 
eye over this novel CoVs for their virulence and epidemic 
spread over the globe, at present.

It was also found that the genome sequence of 
SARS-CoV-2 is 96.2% identical to a bat CoV RaTG13, 
whereas it shares 79.5% identity to SARS-CoV. Based on 
virus genome sequencing results and evolutionary analysis, 
the bat is suspected as the natural host of virus origin, and 
COVID-19 might be transmitted from bats via unknown 
intermediate hosts like pangolins, other reptiles, and snakes 
etc., to infect humans.

Overall molecular mechanism of injury by 
COVID-19 (SARS-CoV-2)

S-protein of SARS-CoV-2 binds to host cell receptors, 
DQJLRWHQVLQ�FRQYHUWLQJ� HQ]\PH� �� �$&(���� ZKLFK� LV� D�

critical step for virus entry into cell.[64] ACE2 is cell receptor 
for COVID-19 and regulates the transmission across the 
species and between human beings as well.[65,66] S-protein 
contain two subunits, S1 and S2.[67-69] S1 determines the 
virus-host interaction and cellular tropism with the vital 
function domain-RBD, while S2 mediates virus-cell 
membrane fusion by two tandem domains, heptad repeats 
���+5��[68] and HR2.[66-68]

6�SURWHLQ� DQG� $&(�� ELQGLQJ� HI¿FLHQF\� RI� &29,'����
is 10- to 20- fold higher than that of SARS-CoV.[70] For 
SARS-CoV, the cleavage of trimer S protein is triggered 
by the cell surface-associated transmembrane protease 
VHULQH� �� �703566��[71] and cathepsin,[72] however, the 
possible molecules facilitated membrane invagination for 
SARS-CoV-2 endocytosis are still under investigations.

After membrane fusion, the viral genome RNA is released 
into the cytoplasm, and the uncoated RNA translates 
two polyproteins, pp1a and pp1ab,[73] which encode 
non-structural proteins, and form replication-transcription 
FRPSOH[� �57&�� LQ� GRXEOH�PHPEUDQH� YHVLFOH�[74] 
Continuously RTC replicates and synthesizes a nested set of 
subgenomic RNAs,[75] which encode accessory proteins and 
VWUXFWXUDO� SURWHLQV��0HGLDWLQJ� HQGRSODVPLF� UHWLFXOXP� �(5��
and Golgi bodies,[76] newly formed genomic RNA, 
nucleocapsid proteins, and envelope glycoproteins assemble 
and form viral particle buds. Lastly, the virion-containing 
vesicles fuse with the plasma membrane to release the 
virus leading to viremia.

The S2 subunit of Covid-19 containing a fusion peptide, a 
transmembrane domain, and cytoplasmic domain is highly 
conserved, which could be a target for antiviral targeting 
DJDLQVW� 6��� �DQWL�6��� FRPSRXQGV��7KH� VSLNH�5%'�SUHVHQWV�
only a 40% amino acid identity with other SARS-CoVs. 
The ORF3b has no homology with that of SARS-CoVs and 
D�VHFUHWHG�SURWHLQ��HQFRGHG�E\�25)����ZKLFK�LV�VWUXFWXUDOO\�
different from those of SARS-CoV, may be an area of 
interest and research in the future.[77]

Mechanisms of kidney and other organ injuries

Host susceptibility, particularly elderly and peoples with 
underlying diseases, hypertension, cardiac diseases, 
bronchial asthma, diabetes, chronic kidney disease 
HWF��� LQÀXHQFH� WKH� ULVN� RI� DFTXLULQJ� DQG� SURJUHVVLRQ� RI�
COVID-19. The mechanism of kidney injury by COVID-19 
appears multifactorial and, although precisely, remains 
unknown.[77] The direct viral cytopathic effect on kidney 
tissue is a postulated mechanism, which is supported by the 
¿QGLQJ�RI� YLUDO� QXFOHLF� DFLG�PDWHULDO� RI�&R9� LQ� EORRG� DQG�
urine in SARS-CoV as well as COVID-19 patients.[17,78] 
The molecular study showed CoV uses ACE2 receptor for 
cell entry. ACE2 expression is 100-fold higher in kidney 
tissues than the lung.[50] It makes sense to postulate that 
ACE2 dependent pathway may be used by CoV to infect 
kidneys more severely than the lung. However, clinical 
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observation is different from more lung involvement than 
the kidney.

The direct effector T cell-mediated injury and the immune 
complex-mediated glomerular injury with viral antigen and 
VSHFL¿F� DQWLERG\� FRXOG� EH� DQRWKHU� SODXVLEOH� PHFKDQLVP��
However, the present evidence of information with 
normal glomerular aspect on microscopy and absence 
of electron-dense deposit in SARS-CoV patients do not 
support this hypothesis.[79] Furthermore, there is report of 
collapsing glomerulonephritis in COVID-19 and proteinuria 
DQG�KHPDWXULD�LQ�VLJQL¿FDQW�QXPEHU�RI�SDWLHQWV�

The other mechanism could be by inducing sepsis and 
the cytokine storm theory.[80] The cytokines and other 
mediators are released after CoV infection leading to 
VXVWDLQHG� LQÀDPPDWRU\� UHVSRQVH� OHDGLQJ� WR� K\SRWHQVLRQ��
hypoxia, shock, and target organ injuries. The clinical 
pictures of patients with COVID-19 with sepsis support 
this hypothesis. The manifestations are particularly severe, 
with a wide range of signs and symptoms of multiorgan 
involvement. These signs and symptoms include respiratory 
events such as severe dyspnea and hypoxemia, renal 
impairment with reduced urine output, tachycardia, 
altered mental status, and functional alterations of organs 
expressed as laboratory data of hyperbilirubinemia, 
acidosis, high lactate, coagulopathy, and thrombocytopenia. 
+RZHYHU�� WKHVH� ¿QGLQJV� VXJJHVW� WKH� SUREDEOH� PHFKDQLVP�
of AKI in many terminal cases. Wang HW� DO. showed that 
138 patients with COVID-19 disease, who were admitted 
in ICU, showed a tendency towards increased creatine 
kinase levels.[81] It contributes to AKI indirectly through the 
effects on renal tissues, because of hypotension, hypoxia, 
shock, and rhabdomyolysis.

Clinical manifestations

7KHUH� DUH� QR� VSHFL¿F� FOLQLFDO� IHDWXUHV� WKDW� FDQ� \HW� UHOLDEO\�
distinguish COVID-19 from other viral respiratory 
infections. Pneumonia appears to be the most severe 
and frequent manifestation of infection, characterized 
primarily by fever, cough, dyspnea and bilateral lung 
LQ¿OWUDWHV� RQ� FKHVW� LPDJLQJ�[50,51,82] In a study describing 
138 patients with COVID-19 pneumonia in Wuhan, the 
most common clinical features at the onset of illness 
ZHUH� IHYHU� ������� IDWLJXH� ������� GU\� FRXJK� �������
DQRUH[LD� ������� P\DOJLDV� ������� G\VSQHD� ������ DQG�
VSXWXP�SURGXFWLRQ�������[51,82]

However, different clinical manifestations were noticed 
from other parts of the world. A study report from 
NewYork city of USA, one of the worst affected city 
in the world showed the median age of 62 years, 
SUHGRPLQDQWO\�PDOHV� �������DQG�REHVH��������7KH�FOLQLFDO�
V\PSWRPV� ZHUH� FRXJK� ������ PRUH� FRPPRQ� WKDQ� &KLQD��
IHYHU�������UHODWLYHO\�OHVV�WKDQ�&KLQD��DQG�G\VSQHD��������
Gastrointestinal symptoms (diarrhea, 24%; nausea and 
YRPLWLQJ�������ZHUH�UHODWLYHO\�FRPPRQ�[83] The US-CDC[84] 

added a few new symptoms in COVID checker list with 
chills, repeated shaking with chills, muscle pain, headache, 
sore throat and new loss of taste or smell.

The mild disease is usually characterized by fever, malaise, 
cough, upper respiratory symptoms, in the absence of 
dyspnea. Most of these patients do not need hospitalization. 
The severe disease is characterized by hypoxia (oxygen 
VDWXUDWLRQ�����DQG�RQ�URRP�DLU�RU�3D22/FiO2 < ����PP+J���
WDFK\SQHD� �UHVSLUDWRU\� UDWH� !��� EUHDWKV� SHU� PLQXWH�� RU�
respiratory distress, more than 50% involvement of the 
lung parenchyma on chest imaging and other organ 
involvement.[85]

Respiratory failure needing to ventilatory requirement also 
varied in different countries. Respiratory failure requiring 
mechanical ventilation occurred in a third of the patients 
in the USA, which was relatively greater than other parts 
of the world. 30% of the patients required mechanical 
YHQWLODWLRQ� �09�� EHIRUH� WKH� UHTXLUHPHQW� RI� VXSSOHPHQWDO�
oxygenation, which indicates that a substantial proportion 
deteriorates soon after the presentation. The patients 
QHHGLQJ�09�ZHUH� SUHGRPLQDQWO\�PDOH� �����YV�� ����� DQG�
REHVH� ����� YV�� ������ 7KH\� KDG� HOHYDWHG� OLYHU� IXQFWLRQ�
WHVWV� DQG� RWKHU� LQÀDPPDWRU\�PDUNHUV�[83] The other notable 
complications in those who required ventilatory support 
LQFOXGH� QHHG� IRU� YDVRSUHVVRU� VXSSRUW� ������� FDUGLDF�
DUUK\WKPLDV��������EDFWHUHPLD��������DQG�QHZ�557��������
Besides respiratory tract, the involvement of other organs 
such as the kidney, heart, digestive tract, blood, and nervous 
system also reported as for MERS.[54,55,84]

.LGQH\�VSHFL¿F�PDQLIHVWDWLRQV

Kidney involvement may be directly due to SARS-CoV-2 
mediated injury or, a part of multiorgan dysfunction 
consequent upon cytokine storm. However, kidney 
involvement is a strong and independent predictor of 
mortality with COVID. The incidence of AKI with COVID 
infection reportedly vary from 3%- 9%.[17,51,82,86]. A larger 
prospective study reported the overall incidence of 5.1%.[87] 
Li HW� DO.[79] found that 34% of patients had albuminuria 
RQ� WKH� ¿UVW� GD\� RI� DGPLVVLRQ� DQG� WKDW� ���� GHYHORSHG�
proteinuria during the hospital stay. 19% of the people 
showed an elevated level of plasma creatinine. Each one 
RI� WKRVH� �������� ZKR� KDG� FRPSXWHUL]HG� WRPRJUDSK\� �&7��
scan showed radiographic abnormalities of the kidneys 
ZLWK� UHGXFHG� GHQVLW\� VXJJHVWLQJ� LQÀDPPDWLRQ� DQG� HGHPD��
The study also emphasized that renal impairment may be 
an independent factor of mortality.[79] A prospective study 
showed that on admission, 43.9% of the patients had 
proteinuria, and 26.7% had haematuria. The prevalence 
of elevated serum creatinine and estimated glomerular 
¿OWUDWLRQ� XQGHU� ��� PO�PLQ������ P2 were 14.4, and 13.1%, 
UHVSHFWLYHO\��&R[�SURSRUWLRQDO�KD]DUG� UHJUHVVLRQ� FRQ¿UPHG�
that elevated baseline serum creatinine was an independent 
predictor of mortality. The hazard ratio also increases with 
the staging of AKI from 1.9 in stage-1, 3.51 in stage-2, and 



Prasad, et al.: Overview of COVID 19

Indian Journal of Nephrology |Volume 30 | Issue 3| May-June 2020 149

4.38 in stage-3 AKI. Patients with kidney disease had a 
VLJQL¿FDQWO\�KLJKHU�ULVN�RI�LQ�KRVSLWDO�GHDWK�[87]

Diagnosis
Reverse transcriptase polymerase chain 
reaction (RT-PCR)

The sample collection and storage for the diagnosis 
in a resource-limited place is also challenging. The 
WHO recommends collecting specimens from the upper 
respiratory tract (nasopharyngeal - and/or opharyngeal 
VDPSOHV��� DQG� ORZHU� UHVSLUDWRU\� WUDFW� VXFK� DV� VSXWXP��
HQGRWUDFKHDO� DVSLUDWH�� RU� EURQFKRDOYHRODU� ODYDJH� �%$/���
The collection of BAL samples should only be performed 
in patients on MV. The samples require storage at four 
degrees celsius. Lower tract samples may have greater 
sensitivity than upper respiratory tract specimens.[88]

A study[89] showed that pharyngeal virus shedding was very 
KLJK�GXULQJ�WKH�¿UVW�ZHHN�RI�V\PSWRPV�ZLWK�D�SHDN�RQ�GD\�
4 and was readily isolated from the throat- and lung-derived 
samples. However, it was not isolated from stool samples 
despite high virus RNA concentration. Blood and urine 
never yielded a virus. Viral replicative RNA intermediates 
FRQ¿UPHG�DFWLYH�UHSOLFDWLRQ�LQ� WKURDW�VDPSOHV�� ,QGHSHQGHQW�
replication of sequence -distinct virus was also observed 
in throat and lung samples from the same patient. The 
shedding of viral RNA from sputum outlasted the end of 
symptoms. Seroconversion occurred after seven days in 
50% of patients and in majority of patients by day 14. 
However, this event was not universally followed by a 
rapid decline in viral load.

In the laboratory, a reverse transcriptase polymerase chain 
UHDFWLRQ� �57�3&5�� LV� XVHG� IRU� WKH� DPSOL¿FDWLRQ� RI� WKH�
genetic material extracted from the saliva, mucus, and other 
samples. It involves the synthesis of a double-stranded 
DNA molecule from an RNA mold. The search is targeted 
towards the genetic code of the CoV that is conserved. 
CDC recommends to assess for the presence of 1 or 
VHYHUDO� QXFOHLF� DFLG� WDUJHWV� VSHFL¿F� WR� 6$56±&R9���[77,90] 
The probes used are based on the initial gene sequence 
released by the Shanghai Public Health Clinical Center 
and School of Public Health, Fudan University, Shanghai, 
&KLQD� RQ� 9LURORJLFDO�RUJ�� DQG� VXEVHTXHQW� FRQ¿UPDWRU\�
evaluation by additional labs.[77] If the test result is positive, 
LW� LV� UHFRPPHQGHG� WKDW� WKH� WHVW� LV� UHSHDWHG� IRU�YHUL¿FDWLRQ��
,Q� SDWLHQWV� ZLWK� FRQ¿UPHG� &29,'���� GLDJQRVLV�� WKH�
laboratory evaluation should be repeated to evaluate for 
viral clearance before being released from observation.

In the United States, the CDC has developed the most 
widely used SARS–CoV-2 assay. The kit contains PCR 
primer-probe sets for 2 regions of the viral nucleocapsid 
JHQH� �1�� DQG� 1��� DQG� IRU� WKH� KXPDQ� 51DVH P gene to 
ensure the RNA extraction was successful. This assay 
differs from the WHO primer-probe sets, which target the 
SARS–CoV-2 RNA-dependent RNA polymerase (RdRP��

and envelope (E�� JHQHV�[89] Both assays have high 
DQDO\WLF� VHQVLWLYLW\� DQG� VSHFL¿FLW\� IRU� 6$56±&R9���� ZLWK�
minimal cross-reactivity with other circulating strains of 
FRURQDYLUXVHV�� DQG�ERWK� XVH� D� F\FOH� WKUHVKROG� �&7�� RI� OHVV�
than 40 as the criterion for positivity.

The lack of an established reference standard, use of 
differing sample collection and preparation methods, and 
an incomplete understanding of viral dynamics across the 
time course of infection, hamper the rigorous assessment 
of the diagnostic accuracy of the many newly introduced 
SARS–CoV-2 assays.[91] Conversely, after a patient has had 
a positive test result, several authorities have recommended 
obtaining at least 2 negative upper respiratory tract samples, 
collected at intervals of 24 hours or longer, to document 
SARS–CoV-2 clearance.[92]

Viral culture

Although viral culture is an important method to evaluate 
viral infectivity and activity, it is not commonly used in 
clinical practice because of its low sensitivity and long 
turn-around time for virus detection.[93] virus isolation in 
a culture in the laboratory with a facility for viral culture 
using Vero-CCL-81 cells is possible. However, this 
facilities are limited within the country.

Rapid antigen detection tests

5DSLG� DQWLJHQ� GHWHFWLRQ� WHVW� �5'7�� GHWHFWV� WKH� SUHVHQFH�
of viral antigens expressed by the COVID-19 virus in 
a sample from the respiratory tract. It detects the target 
DQWLJHQ� DV� LW� ELQGV� WR� VSHFL¿F� DQWLERGLHV� ¿[HG� WR� D� SDSHU�
strip enclosed in a plastic casing. It generates a visually 
detectable signal, typically within 30 minutes. However, 
this test has a limitation in the form of expression occurring 
only when the virus is actively replicating. It can be used 
to identify acute or early infection. The test result varies 
with time from onset of illness, the concentration and the 
quality of the specimen and the precise formulation of the 
reagents in the test kits.[94,95]

From previous experience of the use of these types of kits 
LQ� ,QÀXHQ]D�� WKH� VHQVLWLYLW\� RI� WKHVH� WHVWV� LV� H[SHFWHG� WR�
vary from 34-80% for COVID-19 as well.[96] False-positive 
results may also occur with the antibodies on the test strip 
also recognize antigens of viruses other than COVID-19, 
such as human CoV causing common cold. Prototypes of 
such tests for other novel coronaviruses have not received 
regulatory approval[97,98] but are under development.[99] 
Monoclonal antibodies against the nucleocapsid protein of 
SARS–CoV-2 have been developed which might form the 
basis of a future rapid antigen detection test.[100]

Rapid antibody diagnostic test

The principle of the test is based on the detection of 
the IgM and IgG antibodies, in the blood of patients 
with COVID-19.[101-104] The test can be performed with 
HQ]\PH�OLQNHG� LPPXQRVRUEHQW� DVVD\V� �(/,6$��� 7KH� WHVW�
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is relatively less complex than other molecular tests and 
primarily used for the epidemiological purpose in limited 
situations.[105] The IgG antibodies appear late in the second 
week after onset of symptoms, while the majority of them 
show futures of recovery.[106,107]

Thus the use of this test in making clinical intervention and 
in the prevention of transmission of the disease remains 
limited. The negative result also does not exclude recent 
SARS–CoV-2 exposure and infection.[105] Several factors, 
like age, malnutrition, the severity of the disease, and 
immunosuppressed state because of medications or HIV 
like disease, affects the formation of the antibodies.[106,107] 
However, the test may be reported in combination with 
RT-PCR report with the presence or absence of antibody 
response.[106,107] The possibility of cross-reactivity and false 
SRVLWLYLW\� RI� &29,'� VSHFL¿F� DQWLERG\� ZLWK� RWKHU� KXPDQ�
CoV can not be excluded.[88,107,108]

The information about the protective nature of the antibody 
is still emerging; however, antibodies against S-protein may 
be protective, and plasma from recovered patients show 
neutralizing activity.[38] The test may help in analyzing 
antibody responses to COVID-19, a critical response in 
the development of vaccines. The test can be used for 
detecting the epidemiological extent of infection missed 
during active surveillance efforts, analyzing the attack rate, 
and infection fatality rate.

Ancillary diagnostic test

Radiographic imaging: The plain chest radiography is still 
the early and easy ancillary supportive test in COVID-19 
management. The bilateral pneumonia is the most common 
¿QGLQJ� UDQJLQJ� IURP������������7KH�ELODWHUDO�¿QGLQJV� DUH�
more common than a unilateral focus.[82,109]

Computed tomography of thorax appears more sensitive 
than plain radiography. A large study have shown that typical 
LPDJLQJ�IHDWXUHV��LQFOXGH�JURXQG�JODVV�RSDFLWLHV���������RU�
PL[HG� JURXQG�JODVV� RSDFLWLHV� DQG� FRQVROLGDWLRQ� ���������
YDVFXODU� LQYROYHPHQW� LQ� WKH� OHVLRQ� ��������� DQG� WUDFWLRQ�
EURQFKLHFWDVLV� ��������� 7KH� OHVLRQ� RQ� &7� LPDJHV�
KDG� PRUH� SHULSKHUDO� GLVWULEXWLRQ� ��������� ELODWHUDO�
LQYROYHPHQW� ��������� ORZHU� OXQJ� SUHGRPLQDQW�� DQG�
multifocal each in 54.5%.[110] Studies reported that CT 
chest might be more sensitive than serial nasopharyngeal 
sampling and RT-PCR test at a single-point diagnosis of 
COVID-19.[111,112]�$OWKRXJK� DUWL¿FLDO� LQWHOOLJHQFH� PD\� KHOS�
in distinguishing COVID-19 from other etiologic agents of 
community-acquired pneumonia,[113]�EXW�WKH�&7�¿QGLQJV��GR�
not exclude a co-infection or an alternative diagnosis.[114]

Other Biomarkers Associated with COVID-19
Decreased albumin, elevated C-reactive protein, and 
elevated lactate dehydrogenase levels, and lymphopenia 
were other laboratory parameters associated with 
COVID-19.[115] Increased erythrocyte sedimentation 

rates, elevated aspartate aminotransferase, alanine 
aminotransferase, and creatinine kinase levels, leukopenia, 
leukocytosis increased bilirubin and creatinine levels 
were associated with severe cases and multi-organ 
involvements.[50,51,116] These biomarkers are an indication 
RI� WKH� LQÀDPPDWRU\� KRVW� UHVSRQVH� WR� 6$56±&R9���� DV�
observed in any patients with sepsis.[117]� ,W� LV� GLI¿FXOW� WR�
SUHGLFW� FOLQLFDO� RXWFRPHV� ZLWK� DQ\� LGHQWL¿HG� VLQJOH� RU�
combination of biomarkers currently exists.

In summary, COVID-19 is a novel Beta CoV infection 
which has genomic homology with Bat CoV and 
transmitted to human beings through intermediate host. 
Person to person transmission in the human being is a 
major mode of transmission, which lead to pandemic from 
a small cluster outbreak from Wuhan city of China. The 
lung is primarily involved. However, kidney involvement 
is frequent and is an independent risk factor for mortality 
with this novel CoV infection. With the increasing stage 
and severity of AKI, the hazard ratio of death of patients 
with COVID also increases. The overall case-fatality 
UDWH� LV� UHSRUWHGO\� ����� LQ� FRQ¿UPHG� FDVHV�� DERXW� ���� LQ�
HOGHUO\� SDWLHQWV�� LQ� SDUWLFXODU� WKRVH� DJHG� ���� \HDUV�� DQG�
8% in people who are 70-79 years of age.[118] The mainstay 
of therapy of COVID-19 is supportive and preventive 
requiring quarantine and waiting self recoverty.
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7KH� SUHYDOHQFH� RI� FKURQLF� NLGQH\� GLVHDVH� �&.'�� LV� YHU\�
high in all parts of the world, including India. Although there 
is no literature available, being in an immunocompromised 
state, these patients are likely to be at high risk of 
COVID-19. It is likely that many CKD patients will also 
acquire SARS-CoV-2 infection. The data as coming from 
various countries is showing that elderly patients especially 
those with associated co-morbidities of diabetes mellitus, 
hypertension, or cardiovascular disease are not only at a 
higher risk for this infection but the severity of infection 
is also more.[1] Diabetes and hypertension being the 
commonest cause of CKD, many of these patients will also 
have associated CKD. While On other hand, CKD patients 
have an underlying immunosuppressed state and may not 
mount an aggressive immune response to this infection, 
implying that they may have different pattern of presentation 
of the disease. In a study from Wuhan city, patients on 
KHPRGLDO\VLV� �+'��ZLWK� &29,'���� KDG� OHVV� O\PSKRSHQLD��
DQG� ORZHU� VHUXP� OHYHOV� RI� LQÀDPPDWRU\� F\WRNLQHV�� 7KHVH�
patients also had less symptomatic disease as compared 
to other patients with COVID-19 infection.[1] Therefore, 
besides avoiding unnecessary hospital visits, physicians 
should put more emphasis on providing consults using 
information technology/telemedicine. In India, till recently, 
there were no guidelines or legislation to provide consults by 
telemedicine. However, the Ministry of Health and Family 
Welfare has recently released guidelines for physicians to 
provide consultations through telemedicine.[2]

It is anticipated that few patients of CKD will experience 
HSLVRGHV�RI�DFXWH�NLGQH\�LQMXU\��$.,��IROORZLQJ�&29,'����
infection, and the renal function will further deteriorate. 
Such a decline in kidney function will however depend 
upon the severity of the infection. SARS-Cov-2 may affect 
the kidney directly through angiotensin-converting enzyme 
���$&(���UHFHSWRUV�FDXVLQJ�GLUHFW�LQMXU\��JORPHUXODU�LQMXU\�
by affecting effector T cell or immune-complex formation, 
and as a part of cytokine storm after virus-induced sepsis.

CKD Management and COVID
Most CKD patients are on multiple drugs to manage 
DQHPLD�� PHWDEROLF� ERQH� GLVHDVH� �0%'��� ÀXLG� VWDWXV��
diabetes, and hypertension. Anti- hypertensives include 
diuretics, calcium channel blockers, centrally acting drugs, 
beta-blockers, alpha-blockers, angiotensin- converting 
enzyme inhibitor, and angiotensin receptor blockers. There 
may be a concern about the safety of all these drugs.

Anemia management?

(U\WKURSRLHWLQ� �(32�� LV� D� PXOWL�IXQFWLRQDO� F\WRNLQH�� ZKLFK�
exerts erythropoietic effects but also carries anti-apoptotic and 
immune-modulatory activities upon binding to two distinct 

Chronic Kidney Disease and Hypertension with Reference to COVID-19

Brief Communication

receptors, which are expressed on erythroid, parenchymal, 
and immune cells, respectively. The effect of erythropoietin 
on viral replication, particularly COVID-19, is not known. At 
present, there is no evidence to suggest stopping or changing 
EPO doses. Oral iron therapy should be continued, and the use 
of intravenous rron should be discouraged during COVID-19.

Management of CKD-MBD

Medications for CKD-MBD should be continued as before 
XQOHVV� WKHUH� DUH� VSHFL¿F� FRQWUDLQGLFDWLRQV� WKDW� DSSHDU�
during the management of COVID 19 infection. As of 
date, there are no interactions or contraindications to the 
use of these drugs during COVID-19. Some patients with 
CKD-MBD may require pain killers.

7KHUH� DUH� XQFRQ¿UPHG� UHSRUWV� RI� SDWLHQWV� ZKR� DUH� RQ�
QRQ�VWHURLGDO� DQWL�LQÀDPPDWRU\� GUXJV� �16$,'V�� KDYLQJ�
more severe disease compared to acetaminophen/
paracetamol. However, we feel that this may be because 
patients with more severe symptoms are likely to take 
16$,'V� �YHUVXV� DFHWDPLQRSKHQ���7KLV� LV� RQH�PRUH� UHDVRQ�
why the CKD patients should avoid taking NSAIDs and 
instead should take paracetamol.

COVID-19 and renin-angiotensin - aldosterone system 
(RAAS)?

$QJLRWHQVLQ�FRQYHUWLQJ� HQ]\PH� �� �$&(��� IXQFWLRQV�
as a receptor for both severe acute respiratory 
syndrome coronavirus 1 and 2 (SARS-CoV-1 and 
6$56�&R9���� UHVXOWLQJ� LQ� SRVVLEOH� LQWHUDFWLRQ� EHWZHHQ�
WKH� UHQLQ±DQJLRWHQVLQ±DOGRVWHURQH� V\VWHP� �5$$6�� DQG�
COVID-19.[3] COVID-19 viral S protein gains entry 
into the target cells by getting attached to the surface 
UHFHSWRU� FDOOHG� DQJLRWHQVLQ�FRQYHUWLQJ� HQ]\PH��� �$&(����
receptor of the cardio-pulmonary cells. As the use of ACE 
LQKLELWRUV�DQJLRWHQVLQ� UHFHSWRU� EORFNHUV� �$&(,�$5%�� FDQ�
increase the expression of ACE-2 receptors, [Figure 1] 

Figure 1: Interaction between RAAS, SARS-COV2 and angiotensin 
converting enzyme inhibitors and angiotensin II receptor Blockers
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these patients may be at risk of more severe infection due 
to the availability of increased receptors.[4,5]

With the evidence of higher mortality in the patients of 
hypertension, diabetes, cardiovascular disease, and old 
age,[6] there is a hypothesis raised, whether the use of 
ACEi/ARB, which is commonly used in these subsets 
of patients, can increase the risk and potential threat to 
COVID-19 infection. This will have a major impact on the 
management of hypertension, and people are concerned 
regarding the use of RAAS blockers. However, there are 
guidelines from various societies, including the European 
Society of Cardiology, stating that there is no such 

evidence of ACE-2 activity and COVID-19 associated 
mortality [Figure 2]. It has been pointed out that there is no 
data on how many of those who died with COVID-19 were 
on ACEi/ARBs.[7]

Patients are likely on these drugs because of associated 
co-morbidities like diabetes, hypertension, or cardiovascular 
disease, which may have increased their mortality. In fact, 
it was shown that COVID-19 spike protein led to the 
down-regulation of ACE-2 and more severe lung injury in 
mice that could be attenuated by the administration of an 
ARB.[8] It was also explained that high angiotensin II (in 
VHYHUH� FDVHV� RU� LQ� WKH� DEVHQFH� RI�$&(,�$5%�� FRXOG� RSHQ�

Figure����3URIHVVLRQDO�6RFLHWLHV�5HFRPPHQGDWLRQV�RQ�XVH�RI�$&(L�$5%��$GDSWHG�IURP�1HSK-&�KWWS���ZZZ�QHSKMF�FRP�QHZV�FRYLGDFH��
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up the ACE-2 receptor by unbinding of ATR-1, thereby 
making it available for COVID-19 to attach. These 
¿QGLQJV� VXJJHVW� D� SURWHFWLYH� UROH� RI� $5%� LQ� &29,'����
associated lung injury and give rise to the hypothesis that 
primary activation of the RAAS in patients, rather than 
its inhibition, renders them more prone to a deleterious 
outcome.[6,9] Therefore, we suggest continuing ACEI and 
ARBs for anti-hypertensive and renoprotective purposes. 
Other anti-hypertensive drugs should also be continued as 
EHIRUH� XQOHVV� WKHUH� LV� VRPH� VSHFL¿F� FRQWUDLQGLFDWLRQ� WKDW�
appears during the infection like hypotension.

The utility of hydroxychloroquine

Hydroxychloroquine, which is an immunomodulator, is 
shown to reduce viral activity� LQ� YLWUR� in SARS-CoV-2 
infected vero cells.[10] In addition, hydroxychloroquine 
KDV� EHHQ� VKRZQ� WR� VLJQL¿FDQWO\� UHGXFH� YLUDO� ORDG� LQ�
nasopharyngeal swabs in 20 French patients with 
COVID-19.[11] So, hydroxychloroquine has both direct 
DQWL�YLUDO� HIIHFWV� DQG�DQWL�LQÀDPPDWRU\�HIIHFWV��8QWLO� IXUWKHU�
evidence in the form of clinical trials, it appears theoretically 
effective in combating severe phase of COVID-19 infection. 
While its role as a prophylactic therapy is uncertain, it 
is increasingly being advocated by many nations. Indian 
&RXQFLO�RI�0HGLFDO�5HVHDUFK��,&05��KDV�DOVR�UHFRPPHQGHG�
the use of hydroxychloroquine in selected individuals.[12]

Though hydroxychloroquine is usually safe, there are 
side effects of this drug that all the physicians should 
be aware of. The short-term side effects include nausea, 
gastrointestinal disturbance, and prolongation of QT 
interval, whereas the retinal toxicity is the most dreaded 
complication over long term use. In addition, there may 
EH� VLJQL¿FDQW� GUXJ� LQWHUDFWLRQV� ZLWK� WKLV� GUXJ�� 7KHUH� DUH�
QR� ZHOO�GH¿QHG� UHFRPPHQGDWLRQV� IRU� GRVH� PRGL¿FDWLRQ�
DFFRUGLQJ� WR� WKH� JORPHUXODU� ¿OWUDWLRQ� UDWH�� 7KHUHIRUH��
hydroxychloroquine may be used judiciously in CKD cases.
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Introduction
Patients with a glomerular disease 
in reference to COVID-19 have two 
broad issues. First, in view of reports 
of proteinuria and hematuria in patients 
with COVID-19, there is a possibility of 
glomerular disease secondary to COVID-19; 
and second, patients with the glomerular 
disease may develop COVID-19. At 
SUHVHQW�� WKHUH� LV� LQVXI¿FLHQW� HYLGHQFH� WR�
suggest that COVID-19 itself can produce 
secondary glomerular disease, though being 
a viral infection, potentially it is possible. 
Therefore, the main issue is COVID-19 
infection in patients with the preexisting 
glomerular disease and handling their 
immunosuppression. Patients with primary 
glomerular disease and glomerular disease 
secondary to systemic diseases like systemic 
OXSXV� HU\WKHPDWRVXV� �6/(��� DQWLQHXWURSKLO�
F\WRSODVPLF� DQWLERG\� �$1&$��DVVRFLDWHG�
YDVFXOLWLV� �$$9��� ZKR� DUH� RQ� PRGHUDWH� WR�
high doses of immunosuppression are at an 
increased risk of COVID because of their 
immunosuppressed state.[1] However, as of 
now, there is a paucity of data to quantify 
the degree of risk in relation to the amount 
of immunosuppression or their duration of 
use. Therefore, what is being suggested is 
based on the extrapolation of evidence from 
otherinfections.

A simple way to evaluate these patients 
is to classify them into newly diagnosed 
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Abstract
COVID pandemic affected every individual across the world. Patients with primary glomerular 
disease and glomerular disease secondary to systemic diseases who are on moderate to high doses of 
immunosuppression are at an increased risk of COVID because of their immunosuppressed state. The 
data to quantify the degree of risk in relation to the amount of immunosuppression or their duration 
of use is not robust. The patients on immunosuppression need to modify the drugs balancing the risk 
UHODSVH�DQG�ÀDUH�RI� WKH�GLVHDVH��VLPXOWDQHRXVO\�PLQLPL]LQJ�WKH�ULVN�RI�GHYHORSLQJ�&29,'��:H�WULHG�
WR�GHYHORS�D�JXLGHOLQH�DERXW�WKH�PRGL¿FDWLRQ�RI�WKH�WUHDWPHQW�UHJLPHQ�LQ�VXFK�FRQGLWLRQV�
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patients, and those on follow-up on 
immunosuppressant medications, 
separately.[2]

$�� )RU�QHZO\�GLDJQRVHG�SDWLHQWV�
a. We suggest that newly diagnosed 

patients with primary and secondary 
glomerular disease should be 
managed on their merit if they do not 
come under category of “suspected” 
COVID or have a positive test for 
COVID-19. However, these patients 
should receive the Pneumococcal 
vaccine to reduce the chances of 
secondary Pneumococcal pneumonia

b. If a patient is suspected or 
positive COVID and needs 
immunosuppressive medication, we 
suggest using immunosuppression, 
DIWHU�H[SODLQLQJ� WKH� ULVN�EHQH¿W� UDWLR�
to the patient.

B. For follow-up patients:
 Follow-up patients on 

immunosuppressants may be in the 
induction phase or the maintenance 
phase of the treatment.
a. Induction phase:
 As there is currently no policy 

that non-suspected patients should 
be tested for COVID-19 before 
each dose of induction therapy, 
we suggest that patients of the 
induction phase should get standard 
induction medication unless directed 
otherwise by their attending renal 
team. All patients coming to the 
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hospital for induction therapy should be triaged on 
arrival before any infusion to exclude symptoms of 
active COVID-19 infection and to check for raised 
temperature. Those who are considered to have a 
“suspected” COVID-19 infection can then be seen 
in a separate area away from other patients and 
appropriate treatment plans made. If the patient is 
not able to come to the hospital due to lock-down 
IRU�JHWWLQJ�DQ�LQWUDYHQRXV��LY�� LQMHFWLRQ�RI�LQGXFWLRQ�
LPPXQRVXSSUHVVLRQ� �&\FORSKRVSKDPLGH��� ZH�
suggest the following options:
1. In patients of vasculitis, we suggest switching 

over to oral cyclophosphamide temporarily 
under monitoring another option is using oral 
P\FRSKHQRODWH� PRIHWLO� �00)�� HVSHFLDOO\� LQ�
patients with low risk of relapse[3]

2. In patients with SLE, if the patient is on iv 
cyclophosphamide, he/she can be easily changed 
to oral MMF, a well-established alternative to iv 
cyclophosphamide as induction therapy.[4]

 As there is no experience that how COVID-19 
infection could behave during rituximab therapy, 
it will be wise to avoid using rituximab in such 
uncertain situation. In general, to reduce infection 
risk, we suggest minimizing steroids promptly.

� :H�UHFRPPHQG�D�ULVN�VWUDWL¿FDWLRQ�DSSURDFK�WR�KHOS�
manage these patients. 6RPH� SDWLHQWV�� SDUWLFXODUO\�
those on steroids, iv cyclophosphamide, and 
ELRORJLFV�� ZLOO� EH� VLJQL¿FDQWO\� LPPXQRVXSSUHVVHG�
and should, therefore, be considered “high risk”. 
This is particularly true in the induction phase of 
their treatment. Others on steroid monotherapy will 
be at intermediate risk.

b. Maintenance Phase
 Patients of glomerular disease on maintenance 

immunosuppression, if doing well, and are not in 
COVID-19 “suspect” or “positive” group, should 
continue to take their maintenance medication 
unless directed otherwise by their treating team. 
Immunosuppressive therapy needs to be reviewed 
on a case by case basis, balancing the risk of 
inadequately treated disease, or acute relapse, 
against the risk of the effect of COVID-19 
infection in the individual patient. Patients on long 
term glucocorticoids SHOULD NOT stop these 
abruptly. Patients receiving hydroxychloroquine 
should continue this as it may afford some 
protection against COVID-19. All patients with 
glomerular disease if fall in the category of 
“suspected” COVID-19 should be tested as per 
standard guidelines. Inpatients who are COVID-19 
positive, the nephrologist may consider modifying 
maintenance immunosuppression regimens on a case 
by case basis. In the case of long-acting rituximab 
maintenance regimens, delaying intervals between 
rituximab infusions could be considered for patients 

ZKHUH� WKH� ULVN� RI� GLVHDVH� SURJUHVVLRQ� RU� ÀDUH� LV�
deemed low. Lower doses of rituximab may be 
considered as given evidence from the Mainritsan 
VWXG\�VXJJHVWLQJ�HTXLYDOHQW�HI¿FDF\�[5] Children with 
idiopathic nephrotic syndrome who are on alternate 
day prednisone and develop symptoms of upper 
UHVSLUDWRU\� WUDFW� LQIHFWLRQ� �857,�� VKRXOG� QRW� EH�
switched to daily prednisone as per usual practice.

 Where standard immunosuppression protocols are 
PRGL¿HG� RQ� D� EDODQFH� RI� ULVN�� ZH� UHFRPPHQG� WR�
optimize surveillance for relapse with increased 
clinical assessment, autoantibody screening, and 
lymphocyte subset analysis where possible, though 
one must realize that in the situation of COVID-19 
pandemic, such close monitoring and repeated test 
may not be logistically possible.

 Policy on Isolation for Patients with Glomerular 
'LVHDVHV

 We suggest that patients of glomerular disease on 
LPPXQRVXSSUHVVLRQ�VKRXOG�EH�ULVN�VWUDWL¿HG�LQWR�WKH�
following three groups:
D�� *URXS�$��+LJK�5LVN��

�� 7KRVH�SDWLHQWV�RI�JORPHUXODU�GLVHDVH�ZKR�DUH�
Currently on induction immunosuppressive 
medications, whether steroid or cytotoxic 
medication, are at a high risk because of the 
degree of higher immunosuppressive agents. 
They should all be advised to follow strict 
social distancing, hand hygiene, and face 
mask. If they reside in the hot spot area in 
reference to COVID-19, it will be a better 
idea to self-isolate for few weeks

�� $UH� FXUUHQWO\� RQ� VWDEOH� PDLQWHQDQFH� ,6�
but whose additional comorbidities make 
them susceptible to a severe course in 
&29,'���²�D�� DJH� !��� \HDUV� �E��� 7KRVH�
with any non-autoimmune underlying 
co-morbidity of COAD, CVD, hypertension, 
or diabetes mellitus.

E�� *URXS�%��0RGHUDWH�ULVN��
 Those patients of glomerular disease 

who are currently on stable maintenance 
LPPXQRVXSSUHVVLRQ� �VLQJOH� GUXJ�� EXW� ZKRVH�
additional comorbidities make them susceptible to a 
VHYHUH�FRXUVH�LQ�&29,'���²��D��DJH�!���\HDUV��E���
Those with any non-autoimmune underlying 
comorbidity of `COAD, CVD, hypertension, or 
diabetes mellitus; will fall in this group. These 
patients should follow strict social distancing, hand 
hygiene, and face mask. We recommend not to stop 
medications as this can lead to the relapse of the 
disease or nephrotic syndrome.

&�� *URXS�&��/RZ�5LVN�
 We suggest that these patients may not require 

VHOI�LVRODWLRQ� LQ� WKH� ¿UVW� LQVWDQFH� EXW� VKRXOG� IROORZ� DOO�
hygiene measures listed below. These include:
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����&KLOGUHQ� ZLWK� LGLRSDWKLF� QHSKURWLF� V\QGURPH�
who are on levamisole or low dose alternate-day 
prednisone

����&KLOGUHQ� ZLWK� LGLRSDWKLF� QHSKURWLF� V\QGURPH� ZKR�
are infrequent relapsers

����3DWLHQWV� ���� \HDUV� ZKR� DUH� JHQHUDOO\� ZHOO�
and whose disease (SLE, AAV, MCD, FSGS, 
PHPEUDQRXV� QHSKURSDWK\�� RU� ,J$� QHSKURSDWK\��
have been stable for >6 months and off 
immunosuppression

����6/(�SDWLHQWV�ZKR�DUH�RQ�K\GUR[\FKORURTXLQH�DORQH�

These recommendations are and will remain dynamic and 
might change as new data emerge.
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Introduction
&RURQDYLUXV� GLVHDVH���� �&29,'����� LV�
caused by a beta-coronavirus, which has 
been named as severe acute respiratory 
V\QGURPH�FRURQDYLUXV��� �6$56�&R9����
on February 11, 2020, by the International 
Committee on Taxonomy of viruses by the 
:RUOG� +HDOWK� 2UJDQLVDWLRQ� �:+2��[1] It 
has been called SARS-Cov2 because the 
primary manifestations of the disease 
are severe respiratory tract involvement, 
similar to severe acute respiratory 
V\QGURPH� �6$56�� DQG� 0LGGOH� (DVW�
UHVSLUDWRU\�V\QGURPH��0(56��[2]

Worldwide situation

The recent outbreak of COVID-19, in 
December 2019 in Wuhan City, Hubei 
province of China, started with a cluster of 
pneumonia patients gradually gripping the 
world leading to declaration as a pandemic 
by WHO in March, 2020.[1,3] As of the date 
on March 25, 2020, WHO reported a total of 
���������FRQ¿UPHG�FDVHV��DQG��������GHDWKV�
from 196 countries.[4] After China, it spread 
to the United States, Europe, and Asia, and 
now increasinglycases are being reported 
from Europe and other parts of Asia outside 
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Abstract
&RURQDYLUXV� GLVHDVH� ��� �&29,'����� LV� FDXVHG� E\� VHYHUH� DFXWH� UHVSLUDWRU\� V\QGURPH�FRURQD�
YLUXV� �6$56�&R9����� D� EHWD� FRURQDYLUXV�� PDLQO\� LQYROYHV� WKH� UHVSLUDWRU\� WUDFW�� DQG� WKH� FOLQLFDO�
IHDWXUHV� VLPXODWH� WR� D� VHYHUH� DFXWH� UHVSLUDWRU\� V\QGURPH� �6$56�� DQG� 0LGGOH� (DVW� UHVSLUDWRU\�
V\QGURPH� �0(56�� RI� WKH� SDVW�� 7KH� JHQRPH� RI� WKH� 6$56�&R9���� LVRODWHG� IURP� D� FOXVWHU�SDWLHQW�
with a typical pneumonia after visiting Wuhan, had 89% nucleotide identitical with bat 
SARS-like-CoVZXC21 and 82% with that of human SARS-CoV. It enters the respiratory tract 
WKURXJK� DQJLRWHQVLQ� FRQYHUWLQJ� HQ]\PH��� �$&(��� UHFHSWRUV� RQ� DOYHROL�� ,W� PD\� LQGXFH� OXQJ� LQMXU\�
through direct cytopathic effect, involving effector T cells or causing sepsis and inducing cytokine 
VWRUP�:LWK� D� VLPLODU�PHFKDQLVP�� LW� FDQ� FDXVH� DFXWH� NLGQH\� LQMXU\� �$.,��� 7KH� RYHUDOO� LQFLGHQFH� RI�
AKI is 5.1%, and AKI is an independent risk factor for mortality. The hazard ratio of death increases 
with the increasing severity of AKI. Management of COVID-19 with AKI is primarily supportive 
care, and at present, there are no evidence based effective antivirals for the treatment.

Keywords: $FXWH�NLGQH\�LQMXU\��FRURQDYLUXVHV�GLVHDVH��&29,'�����RXWFRPHV��VHYHUH�DFXWH�
UHVSLUDWRU\�V\QGURPH
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&KLQD�� $� WRWDO� RI� ������ FRQ¿UPHG� FDVHV�
with 65 deaths have been reported from the 
South-East Asia Region.

,QGLD�VSHFL¿F�VLWXDWLRQ

As of March 23, 2020,[5] the Indian Council 
of Medical Research data showed a total 
of 18,383 samples from 17,493 individuals 
had been tested, and 415 individuals 
were positive for SARS-CoV-2, and 7 
deaths have been claimed because of 
COVID-19 infection. In an opinion by the 
Director of Center for Disease Dynamics, 
(FRQRPLFV� DQG� 3ROLF\� �&''(3��� DSSO\LQJ�
mathematical models used in the USA or the 
United Kingdom to India points to a possible 
����PLOOLRQ� ����FURUH��FDVHV� LQ� ,QGLD��RXW�RI�
which 10 crores will face severe COVID 
infection,[6] if appropriate severe control 
measures are not taken. Looking at the 
incidence of 5.1% of AKI in severe cases,[7] 
there may be the potential of 5.1 million 
AKI patients because of COVID-19, and 
many of them may require renal replacement 
WKHUDS\� �557��� ,W� LV� QRW� VXUSULVLQJ� WKDW� LI�
community spread happens in India, with 
limited resources and health infrastructure, it 
may be challenging to combat the situation 
of patients with multiorgan failure and AKI. 
However, India can handle the COVID-19, 
and its affects if the disease spreads over a 
long period of time.
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Moreover, COVID-19 appears more contagious than SARS 
and MERS, spreads by human-to-human transmission via 
droplets infections and fomites. The incubation period 
UDQJHV�IURP���GD\V�WR���ZHHNV��XVXDOO\���WR���GD\V��

AKI and SARS-CoV-2:Clinical Manifestations
Though COVID-19 manifests primarily as diffuse 
alveolar damage, interstitial pneumonia, and acute 
respiratory failure, the involvement of other organs such 
as the kidney, heart, digestive tract, blood, and nervous 
system is potentially possible.[8-10] It has been reported 
that SARS-CoV and MERS-Co-V had infected more 
than 10,000 people in the past 2 decades, with mortality 
rates of 10% and 37%, respectively.[11,12] In the previous 
reports of SARS and MERS-CoV infections, acute 
NLGQH\� LQMXU\� �$.,�� GHYHORSHG� LQ� ��� WR� ���� FDVHV� DQG�
FDUULHG� D� KLJK� ����±����� PRUWDOLW\� UDWH�[13] A study 
reported that although AKI was uncommon in SARS 
EXW� DFFRXQWHG� IRU� WKH� ¿HUFHO\� KLJK� PRUWDOLW\� RI� �������
notably 33 out of 36 cases died.[14] Kidney involvement 
was a strong and independent predictor of mortality 
during the SARS and MERS outbreak, suggesting 
the similar situation for the kidney involvement with 
COVID-19 infection as well.

The incidence of AKI with COVID-19 has been reported 
varying from 3%–9%.[15-18] A large prospective study has 
reported the overall incidence of 5.1%.[7] In a study of 
59 COVID-19 patients with 28 severe cases and 3 deaths, 
Li HW� DO.[19] found that 34% of patients had proteinuria on 
WKH� ¿UVW� GD\� RI� DGPLVVLRQ�� DQG� ���� GHYHORSHG� SURWHLQXULD�
during the hospital stay. Nineteen percent of people 
showed an elevated level of serum creatinine. Blood 
XUHD� QLWURJHQ� �%81�� ZDV� HOHYDWHG� LQ� ���� SDWLHQWV� DQGLQ�
WZR�WKLUGV�RI�SDWLHQWV�ZKR�GLHG��(DFK�RQH�RI� WKRVH� ��������
ZKR� KDG� FRPSXWHUL]HG� WRPRJUDSK\� �&7�� DEGRPLQDO� VFDQ�
showed radiographic abnormalities of the kidneys with 
UHGXFHG� GHQVLW\� VXJJHVWLQJ� LQÀDPPDWLRQ� DQG� HGHPD�� 7KH�
study also emphasized that renal impairment may be an 
independent factor of mortality.

In another larger prospective study, Cheng Y 
HW� DO.[7] reported 701 patients (median age 63 years with 
LQWHUTXDUWLOH� UDQJH�� ��±��� \HDUV�� DQG� ���� PDOHV�� DGPLWWHG�
in a tertiary teaching hospital following the outbreak of 
&29,'����LQ�:XKDQ�FLW\�RI�&KLQD��$�WRWDO�RI�������������
died in the hospital, and the median time to death was 
�� GD\V� �,45��±���� GD\V��2Q� DGPLVVLRQ�� ������RI� SDWLHQWV�
had proteinuria, and 26.7% had hematuria. The prevalence 
of elevated serum creatinine, elevated BUN, and estimated 
JORPHUXODU�¿OWUDWLRQ� �H*)5��XQGHU����PO�PLQ�����P2 were 
14.4%, 13.1% and 13.1%, respectively. Overall, AKI was 
reported in 5.1% of patients. Patients with kidney disease 
KDG� D� VLJQL¿FDQWO\� KLJKHU� ULVN� RI� LQ�KRVSLWDO� GHDWK�� &R[�
SURSRUWLRQDO� KD]DUG� UHJUHVVLRQ� FRQ¿UPHG� WKDW� HOHYDWHG�
EDVHOLQH� %81� � ������� ����±������� DQG� HOHYDWHG� EDVHOLQH�
VHUXP� FUHDWLQLQH� � �KD]DUG� UDWLR�� ������ ���� &,�� ����±������

was an independent predictor of mortality. It has also 
been observed that the hazard ratio for mortality also 
increases with the staging of AKI from 1.9 in stage 1, 
3.51 in stage 2, and 4.38 in stage 3 AKI. The hazard ratio 
of mortality also increased with the degree of proteinuria 
DQG� KHPDWXULD�� 7KHVH� IDFWRUV� UHPDLQ� VLJQL¿FDQW� IDFWRUV�
for in-hospital death after adjusting for age, sex, disease 
severity, comorbidity, and leukocyte count. The incidence 
of in-hospital mortality in patients with elevated baseline 
VHUXP� FUHDWLQLQH� ZDV� ������� VLJQL¿FDQWO\� KLJKHU� WKDQ�
SDWLHQWV� ZLWK� QRUPDO� EDVHOLQH� VHUXP� FUHDWLQLQH� ���������
However, the major limitation of the study was that base 
OLQH�FRH[LVWLQJ�FKURQLF�NLGQH\�GLVHDVH� �&.'��FRXOG�QRW�EH�
assessed.

Mechanism of AKI with COVID-19
The mechanism of kidney involvement is at present 
speculative and appears multifactorial. The susceptible host, 
particularly elderly and people with underlying diseases like 
hypertension, cardiac diseases, bronchial asthma, diabetes, 
etc., are at a risk of severe disease. Like any other viral 
infection causing kidney injury, the direct viral cytopathic 
effect on kidney is a postulated mechanism. The virus does 
not show any evidence of renal tropism. The viral nucleic 
acid material of CoV in blood and urine in SARS-CoV 
infection as well as in COVID-19 patients, supports this 
hypothesis.[20,21] Recently, SARS-CoV-2 from the urine 
sample of an infected patient has been isolated, suggesting 
the kidney as the target of this novel coronavirus.[22]

The molecular study showed SARS CoV-2 uses 
DQJLRWHQVLQ�FRQYHUWLQJ� HQ]\PH� �� �$&(��� UHFHSWRU�
for cell entry like SARS-CoV. ACE2 and dipeptidyl 
SHSWLGDVH��� �'33���� ERWK� H[SUHVVHG� RQ� UHQDO� WXEXODU� FHOOV��
ZHUH� LGHQWL¿HG� DV� ELQGLQJ� SDUWQHUV� IRU� 6$56�&R9� DQG�
MERS-CoV, respectively.[23,24] ACE2 expression is 100-fold 
higher in kidney tissues than the lung.[19] However, still 
clinical observation is different that there is more severe 
lung injury than kidneys in SARS and SARS-CoV-2 as 
well.

The normal glomerular pathology on microscopy and 
the absence of electron-dense deposit on ultrastructure 
microscopy in SARS-CoV patients, do not support the 
hypothesis of the immune complex-mediated glomerular 
injury though direct effector T cell-mediated injury could 
be another postulated mechanism.[14] Another important 
mechanism appears to be virus-induced sepsis and the 
release of cytokines in circulation leading to severe 
LQÀDPPDWRU\� UHVSRQVH�� K\SRWHQVLRQ�� K\SR[LD�� VKRFN�� DQG�
the aggrevation of target organ injuries, including kidneys 
as well. The clinical pictures of patients with COVID-19 
with sepsis supports this hypothesis.

Most of the patients had mild symptoms with fever, 
sneezing, cough, sputum, and dyspnea, which indicate 
severe lower respiratory tract injury. The manifestations 



Prasad and Agrawal: COVID and AKI

Indian Journal of Nephrology |Volume 30 | Issue 3| May-June 2020 163

with severe COVID-19 are multi organ involvement, which 
includes respiratory events such as severe dyspnea and 
hypoxemia, renal impairment with reduced urine output, 
tachycardia, altered mental status, and functional alterations 
of other organs. The functional changes were expressed 
as the laboratory data of hyperbilirubinemia, acidosis, 
high lactate, coagulopathy, and thrombocytopenia. These 
patients may require intensive care unit treatment. Huang 
HW� DO.[21] revealed that all of their 41 patients in the study 
had pneumonia with bilateral lobular and sub segmental 
consolidation on CT, and 32% of them required intensive 
care. The patients requiring intensive care had higher 
plasma cytokine levels of (interleukin [IL]-2, IL-7, IL-10, 
granulocyte-colony stimulating factor, interferon-inducing 
protein-10, monocyte chemoattractant protein 1, 
PDFURSKDJH� LQÀDPPDWRU\� SURWHLQ��D�� DQG� WXPRU� QHFURVLV�
factor D�� RQ� DGPLVVLRQ�� 7KHVH� ¿QGLQJV� VXJJHVW� WKDW� VRPH�
RI� WKHP�PD\�EHQH¿W� IURP� WKH� UHPRYDO�RI� F\WRNLQHV�GXULQJ�
FRQWLQXRXV�UHQDO�UHSODFHPHQW�WKHUDS\��&557��

Diagnosis of AKI

The diagnostic criteria and AKI staging is not different 
than AKI in other situations.[25] The diagnosis of 
COVIT-19 itself is based on the history of contact, 
clinical and laboratory evidence with hemogram, 
biochemical parameters, chest imaging with CT and 
virological examination.[26]� 7KH� FRQ¿UPDWLRQ� RI� WKH�
GLDJQRVLV� UHTXLUHV� D� QXFOHLF� DFLG� DPSOL¿FDWLRQ� WHVW� ZLWK�
UHYHUVH� WUDQVFULSWDVH�SRO\PHUDVH� FKDLQ� UHDFWLRQ� �57�3&5��
and other techniques. Many in-house and commercial 
available nucleic acid detection assays for COVID-19 
are available.[26] Next-generation gene sequencing can 
also be used. WHO appointed many referral laboratories 
in different countries.[27] A serological test has also been 
developed and allowed the detection of a cluster of cases 
in Singapore.[28]

Treatment
At present, the management strategies of COVID-19 
with AKI is primarily conservative in the form of good 
hydration, nutritional support, paracetamol for fever, 
headaches and body aches, and antibiotics in the case 
of secondary bacterial infection only, with aiming for 
the self-recovery. Along with patient treatment, spread 
to others also should be given importance. The patient 
with respiratory distress may require oxygen therapy and 
intensive care with ventilatory support in the case of acute 
UHVSLUDWRU\� GLVWUHVV� V\QGURPH�� $OO� FRQ¿UPHG� &29,'����
SDWLHQWV� QHHG� WR� EH� LVRODWHG�� $Q� 1��� ¿W�WHVWHG� UHVSLUDWRU�
and protective clothing and equipment are essential for 
patients, and the caregivers should also use appropriate 
DSSURYHG�SHUVRQDO�SURWHFWLYH�HTXLSPHQWV��33(V��

There is no evidence-based effective antiviral therapy 
available. In a prospective study of AKI with COVID-19, 
WKH� WKUHH� PRVW� XVHG� PHGLFLQHV� ZHUH� DQWLYLUDOV� ���������

DQWLELRWLFV� ��������� DQG� JOXFRFRUWLFRLG� ���������$QWLYLUDOV�
VKRZHG� PRUWDOLW\� EHQH¿W�� DQG� WKH� JOXFRFRUWLFRLGV� GLG� QRW��
which is possible because clinicians have used steroids 
mainly in the terminally sick patients. The varieties of 
anti virals were used, including arbidolhydrochloride, 
ganciclovir, interferon, lopinavir and ritonavir, oseltamivir, 
DQG� ULEDYLULQ��+RZHYHU�� WKHUH�ZDV�QR� VLJQL¿FDQW�GLIIHUHQFH�
on AKI with these therapies.[7]

7KH�PRVW�UHFHQW�1HZ�(QJODQG�-RXUQDO�RI�0HGLFLQH��1(-0��
study of a randomized controlled trial[29] showed no 
PRUWDOLW\� EHQH¿W� RI� WUHDWPHQW� ZLWK� ORSLQDYLU�ULWRQDYLU�
FRPELQDWLRQ� �������� DV� FRPSDUHG� WR� WKH� VWDQGDUG�
RI� FDUH� DUP� ������� 7KH� PHGLDQ� WLPH� RI� FOLQLFDO�
improvement was only one day shorter in the treatment 
arm. Lopinavir-ritonavir treatment was stopped early in 
13.8% because of adverse events. With some success 
story with remdesivir in COVID-19 treatment, a clinical 
trial is currently going on.[30] Chloroquine phosphate 
VKRZHG� VRPH� HI¿FDF\� DJDLQVW� &29,'���� DVVRFLDWHG�
pneumonia in a multicentre clinical trial conducted in 
China.[31] The National Taskforce for COVID-19 by the 
ICMR recommended the use of hydroxy-chloroquine 
for prophylaxis of SARS-CoV-2 infection for healthcare 
ZRUNHUV� LQYROYHG� LQ� WKH� FDUH� RI� VXVSHFWHG� RU� FRQ¿UPHG�
cases of COVID-19 in a dose of 400 mg twice a day on 
Day 1, followed by 400 mg once weekly for next seven 
ZHHNV�� DQG� IRU�KRXVHKROG�FRQWDFWV�RI� ODERUDWRU\�FRQ¿UPHG�
cases in the dose of 400 mg twice a day on Day 1, 
followed by 400 mg once weekly for next three weeks; to 
be taken with meals. The warning with this advisory also 
mentioned that the health care workers should not have 
a false sense of security with this chemoprophylaxis and 
other preventive measures should remain continued.[32,33]

)HZ� UHWURVSHFWLYH� DQDO\VHV� VKRZHG� EHQH¿W�ZLWK� WKH� XVH� RI�
glucocorticoids in SARS-CoV infection.[34,35] Metanalysis 
on the use of glucocorticoids in previous SARS-CoV 
infection do not support the use of glucocorticoids in 
COVID-19 as well. In a meta-analysis of corticosteroid 
use in patients with SARS, four studies showed harm with 
higher psychosis, diabetes, avascular necrosis, and delayed 
viral clearance.[36] WHO does not recommend the use of 
steroid expecting potential inhibition of viral clearance and 
prolongation of the duration of viremia.[37]

Experimental strategies

The use of convalescent plasma showed speedy 
clinical recovery in some patients with COVID-19 in 
China.[21] Two trials, an open-label, non-randomized clinical 
WULDO� �1&7����������DQG�DQRWKHU�PXOWLFHQWUH�� UDQGRPL]HG��
DQG� SDUDOOHO�FRQWUROOHG� WULDO� �&KL&75������������ RQ�
WKH� HI¿FDF\� RI� FRQYDOHVFHQW� SODVPD� LQ� SDWLHQWV� ZLWK�
COVID-19, are awaiting results.

In the modern era of monoclonal antibodies directed 
therapy, the researchers showed encouraging results with 
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the use of monoclonal antibodies in the treatment of SARS 
infection as well. An in-vitro study showed neutralizing 
activity in an assay with a monoclonal antibody directed 
against the Ras-binding domain of the S- protein of Middle 
(DVW� UHVSLUDWRU\� V\QGURPH� FRURQDYLUXV� �0(56�&R9���
However, no such evidence is available against COVID-19.

,QÀDPPDWRU\� F\WRNLQHV� OHYHOV� ZHUH� H[WUHPHO\� KLJK� LQ�
critically sick patients with infection.[21] Tocilizumab, 
a monoclonal antibody against the IL-6 receptor, may 
EH� RI� EHQH¿W�� KRZHYHU�� LWV� XVH� LQ� WUHDWPHQW� UHTXLUHV�
PRUH� HYLGHQFH�� 7KH� VDIHW\� DQG� HI¿FDF\� RI� WRFLOL]XPDE�
in COVID-19 infection are also under clinical 
WULDO��&KL&75������������

Extracorporeal therapy

The indication of dialysis remains standard as for any 
RWKHU�$.,�SDWLHQWV��&557��ZLWK�KLJK�YROXPH�KHPR¿OWUDWLRQ�
WKDW� ZLOO� EH� FDSDEOH� RI� UHPRYLQJ� LQÀDPPDWRU\� F\WRNLQHV��
appears theoretically advantageous. CRRT was successfully 
used in the treatment of SARS, MERS, and sepsis in the 
past.[14,38]� $� VWXG\� VKRZHG� VLJQL¿FDQW� LPSURYHPHQW� LQ� WKH�
Sequential Organ Failure Assessment scores at day 7 in 
SDWLHQWV�ZLWK�VHSVLV�WUHDWHG�ZLWK�KLJK�YROXPH�KHPR¿OWUDWLRQ�
and removal of IL-6.[39]

,Q� VXPPDU\�� &29,'���� LQIHFWLRQ� PD\� LQYROYH� NLGQH\V�
besides the respiratory tract leading to proteinuria, 
hematuria, and AKI. AKI is an independent risk factor for 
mortality. With the increasing stage and severity of AKI, 
the hazard ratio of death of patients with COVID-19 also 
increases. The management strategies applied for AKI in 
COVID-19 are supportive only. COVID-19 patients need to 
be isolated to prevent the spread of infection.
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Note: Most of the parts of the guideline has been 
accepted by Ministry of Health and Family Welfare 
�02+):��� *RYHUQPHQW� RI� ,QGLD� DQG� KDV� EHHQ� SXW� RQ�
the website of MOHFW  https://www.mohfw.gov.in/pdf/
RevisedGuidelinesforDialysisofCOVID19Patients.pdf. Last 
accessed on 15 May 2020.

COVID-19, a disease caused by a novel corona virus (SARS 
&R9����� LV� FXUUHQWO\� D� SDQGHPLF�� ZKLFK� SURGXFHV� KLJK�
morbidity in the elderly and in patients with associated 
FRPRUELGLWLHV�� &KURQLF� NLGQH\� GLVHDVH� VWDJH��� �&.'����
SDWLHQWV� RQ� GLDO\VLV� >PDLQWHQDQFH� KHPRGLDO\VLV� �0+'�� RU�
FRQWLQXRXV�DPEXODWRU\�SHULWRQHDO�GLDO\VLV��&$3'�@�DUH�DOVR�
vulnerable group because of their existing comorbidities, 
repeated unavoidable exposure to the hospital environment, 
and immunosuppressed state due to CKD-5. These patients 
are therefore not only more prone to acquire infection 
but also develop severe diseases as compared to general 
population.[1,2]

Patients on regular dialysis should adhere to prescribed 
schedule and not miss their dialysis sessions to avoid any 
emergency dialysis.[2,3]

There will be three situations of patients who require 
dialysis; patients already on maintenance dialysis, patients 
UHTXLULQJ� GLDO\VLV� GXH� WR� DFXWH� NLGQH\� LQMXU\� �$.,�� DQG�
patients critically ill requiring continuous renal replacement 
WKHUDS\��&557��

General Guidelines for Administration[3,4]

1. State/UT should identify and earmark atleast one 
hemodialysis facility with adequate number of dialysis 
PDFKLQHV�� WUDLQHG� VWDII�� UHYHUVH� RVPRVLV� �52�� ZDWHU�
system and other support equipment as preparatory 
¿[HG�SRLQW� GLDO\VLV� XQLW� LQ� FDVH� RI� ULVH� RI� &29,'����
epidemic

2. Health departments may issue directives to the district 
administrations allowing easy movements of these 
SDWLHQWV��ZLWK�RQH�DWWHQGDQW��WR�GLDO\VLV�IDFLOLW\��3DWLHQWV�
who do not have private vehicles, government run 
transport system should be organized for facilitating 
transport of these patients. Patients should use their 
hospital papers as pass to commute to the dialysis unit

3. District administration should ensure that service 
providers for the dialysis consumables, both for MHD 
and CAPD should be allowed to deliver the material to 
the hospital or home as the case may be.

General Guidance for Dialysis Unit[3-5]

1. Adequate medical supplies such as dialysate, dialyzers 
DQG� WXELQJ�� FDWKHWHUV�� ¿VWXOD� QHHGOHV�� GLVLQIHFWDQW� DQG�
medicines, etc., must be ensured in adequate quantity

Guidelines for Dialysis with Reference to COVID-19

Brief Communication

2. A sign board should be posted prominently in the 
local understandable language as well as Hindi and 
English asking patients to report any fever, coughing 
or breathing problem in dialysis unit and waiting area. 
The information including images for education can be 
obtained on the International Society of Nephrology 
website https://www.theisn.org/covid-19

3. All hemodialysis units should educate their personnel 
in hemodialysis units; including nephrologists, nurses, 
technicians, other staff and all patients undergoing 
MHD along with their care givers about COVID 19

4. We recommend that All universal precautions must be 
strictly followed

5. All staff should strictly follow hand hygiene (seven 
VWHSV�� ZLWK� VRDS� DQG� ZDWHU� IRU� ��� V� EHIRUH� KDQGOLQJ�
any patient and in between two patients. If soap and 
water are not readily available, use a hand sanitizer 
that contains at least 60% alcohol. If hands are visibly 
VRLOHG� RU� GLUW\�� WKH\� VKRXOG� EH� ¿UVW� ZDVKHG� ZLWK� VRDS�
and water and then an alcoholic hand rub used. Avoid 
touching your eyes, nose, and mouth with unwashed 
hands

6. Medical and support staff treating infected patients 
should be monitored for COVID infection at the 
dialysis facility and should take necessary action if 
found infected

7. Dialysis units should organize healthcare workers shift 
duties in a way that work of dialysis unit is not affected

8. All hemodialysis units should be aware of the testing, 
WULDJH�� DQG� QRWL¿FDWLRQ� SROLF\� UHFRPPHQGHG� E\� WKH�
local health authorities, regional medical councils and 
the Union Ministry of health and Family welfare

9. Some of the dialysis unit staff should be trained 
IRU� GRQQLQJ� DQG� GRI¿QJ� RI� 3HUVRQDO� 3URWHFWLYH�
(TXLSPHQW��33(��VR�WKDW�WKH\�FDQ�EH�XVHG�IRU�WUHDWPHQW�
of COVID-19 positive patients

10. All staff should be trained for cough etiquette, hand 
hygiene and proper use and disposal of mask, gown, 
and eye glasses and the need to protect themselves

11. All patients with suspected COVID-19 be tested as per 
WKH�ORFDO�KHDOWK�DXWKRULWLHV¶�JXLGHOLQHV

12. Patients with suspected or positive COVID-19 should be 
referred to COVID-19 care team as per local guidelines.

Guidelines for Hemodialysis
I. For Patients[2,4,5]

a. Before Arrival to Dialysis Unit
 1.  All units should instruct their patients to 

recognize early symptoms of COVID-19 (Recent 
onset fever, Sore throat, Cough, recent Shortness 
of breath/dyspnea, without major interdialytic 
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weight gain, rhinorrhea, myalgia/bodyache, 
IDWLJXH�� DQG�'LDUUKHD�� DQG� FRQWDFW� GLDO\VLV� VWDII�
before coming to dialysis center. The unit needs 
to make necessary arrangement for their arrival 
in the screening area.

 2.  Patients, who are stable on MHD may be 
encouraged to come to the unit alone without 
any attendant

b. Screening Area
 1.  We recommend that dialysis unit should have a 

designated screening area, where patients can be 
screened for COVID-19 before allowing them 
to enter inside dialysis area

    Where this is not possible, patients may wait 
away from the dialysis unit until they receive 
VSHFL¿F�LQVWUXFWLRQV�IURP�WKH�XQLW�VWDII

 2.  The screening area should have adequate space 
to implement social distancing between patients 
and accompanying persons while waiting for 
dialysis staff. In screening area, every patient 
should be asked about:

� � � �� �6\PSWRPV�VXVSHFWHG�RI�&29,'����DV�DERYH�
� � � �� �+LVWRU\� RI� FRQWDFW� ZLWK� D� GLDJQRVHG� FDVH� RI�

COVID 19
� � � �� �+LVWRU\� RI� FRQWDFW� ZLWK� SHUVRQ� ZKR� KDV�

had recent travel to foreign country or from 
high COVID-19 prevalence area within our 
FRXQWU\� DV� QRWL¿HG� E\� WKH� &HQWUDO� DQG� VWDWH�
governments respectively.

 3.  Patients with symptoms of a respiratory 
infection should put on a facemask before 
entering screening area and keep it on until 
they leave the dialysis unit. Dialysis unit 
staff should make sure an adequate stock of 
masks is available in screening area to provide 
to the patients and accompanying person if 
necessary.

c. Inside Dialysis Unit
 1.  Suspected or positive COVID-19 patients 

should properly wear disposable three-layer 
surgical mask throughout dialysis duration

 2.  Patients should wash hands with soap and water 
for at least 20 s, using proper method of hand 
washing. If soap and water are not readily 
available, a hand sanitizer containing at least 
60% alcohol can be used

 3.  Patients should follow cough etiquettes, like 
coughing or sneezing using the inside of 
the elbow or using tissue paper.[3] This may 
be displayed in pictures which are available 
from the CDC website https://www.cdc.gov/
coronavirus/2019-ncov/healthcare-facilities/
dialysis.html

 4.  Patients should throw used tissues in the trash. 
The unit should ensure the availability of 
plastic lined trash cans appropriately labeled for 

disposing of used tissues. The trash cans should 
be foot operated ideally to prevent hand contact 
with infective material.

II. For Dialysis Staff
a. Screening Area
 1.  The unit staff should make sure an adequate 

stock of masks and sanitizers are available in 
screening area to provide to the patients and 
accompanying person if necessary.

b. During Dialysis
 1.  We suggest to ensure that a patient and staff in a 

unit does not become the source of an outbreak
 2.  Each dialysis chair/bed should have disposable 

tissues and waste disposal bins to ensure 
adherence to hand and respiratory hygiene, and 
cough etiquette and appropriate alcohol-based 
hand sanitizer within reach of patients and staff

 3.  Dialysis personnel, attendants and caregivers 
should also wear a three-layer surgical facemask 
while they are inside dialysis unit

 4.  Ideally all patients with suspected or positive 
COVID-19 be dialyzed in isolation. The isolation 
ideally be in a separate room with a closed door, 
but may not be possible in all units. The next 
most suitable option is the use of a separate shift, 
preferably the last of the day for dialyzing all such 
patients. This offers the advantage of avoiding 
long waiting periods or the need for extensive 
additional disinfection in between shifts. The next 
suitable option is to physically separate areas for 
proven positive and suspected cases. Where this 
is also not possible, we suggest that the positive 
or suspected patient may be dialyzed at a row 
end within the unit ensuring a separation from all 
other patients by at least 2 meters

 5.  Staff caring for suspected or proved cases 
should not look after other patients during the 
same shift

 6.  Dialysis staff should use of all personal 
SURWHFWLYH� HTXLSPHQW� �33(�� IRU� SURYHQ� RU�
strongly suspected patients of COVID-19. 
We suggest that isolation gowns should be 
worn over or instead of the cover gown 
(i.e., laboratory coat, gown, or apron with 
LQFRUSRUDWH� VOHHYHV�� WKDW� LV� QRUPDOO\� ZRUQ� E\�
hemodialysis personnel. If there are shortages of 
gowns, they should be prioritized for initiating 
and terminating dialysis treatment, manipulating 
access needles or catheters, helping the patient 
into and out of the station, and cleaning and 
disinfection of patient care equipment and the 
dialysis station. We suggest that sleeved plastic 
aprons be used in addition to and not in place of 
the PPE recommended above

 7.  We suggest separating equipment like 
stethoscopes, thermometers, Oxygen saturation 
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probes, and blood pressure cuffs between 
patients with appropriate cleaning and 
disinfection in between shifts

 8.  Stethoscope diaphragms and tubing may be 
cleaned with an alcohol-based disinfectant 
including hand rubs in between patients. As 
most NIBP sphygmomanometer cuffs are 
now made of rexine they may also be cleaned 
by alcohol or preferably hypochlorite-based 
solutions however the individual manufacturers 
manuals may be referred to

 9.  Staff using PPE should be careful for following 
issues:

� � � �� �:KLOH�XVLQJ�33(��WKH\�ZLOO�QRW�EH�DEOH�WR�XVH�
wash room so prepare accordingly

� � � �� �$IWHU� ZHDULQJ� H\H� VKLHOG�� PRLVWXUH� DSSHDUV�
after some time and visibility may become an 
issue. Therefore, machine preparation can be 
done in non-infected area before shifting to 
near the patient

� � � �� �,I� GLDO\VLV� LV� WR� EH� GRQH� EHG�VLGH� LQ� WKH�
hospital, portable RO should be properly 
disinfected with hypochlorite solution 
between use of two patients.

Disinfection and Disposal Practices in Dialysis 
Unit
�� :H� UHFRPPHQG� WKDW� WKDW� EHG� OLQHQ� EH� FKDQJHG�

between shifts and used linen and gowns be placed 
in a dedicated container for waste or linen before 
leaving the dialysis station. Disposable gowns should 
be discarded after use. Cloth gowns should be soaked 
in a 1% hypochlorite solution for 20 min before 
sluicing and then be transported for laundering after 
each use

�� :H� UHFRPPHQG� WKDW� LQVLGH� XQLW�� FOHDQ� DQG� GLVLQIHFW�
frequently touched surfaces at least thrice daily and 
after every shift. This includes bedside tables and 
lockers, dialysis machines, doorknobs, light switches, 
countertops, handles, desks, phones, keyboards, toilets, 
faucets, and sinks

�� :H� UHFRPPHQG� WKDW� VROXWLRQV� IRU� GLVLQIHFWLRQ� EH�
composed either of hypochlorite, alcohol, formaldehyde, 
or glutaraldehyde for disinfection of surfaces in 
DFFRUGDQFH� ZLWK� WKH� PDQXIDFWXUHU¶V� LQVWUXFWLRQV��
A more complete list of all disinfectants approved 
by the CDC is available on the CDC website https://
www.cdc.gov/coronavirus/2019-ncov/infection-control/
control-Recommendations.html. Almost all common 
disinfectant solutions are effective in killing the virus 
on surfaces, the key is effective and frequent cleaning.

�� %OHDFK�VROXWLRQ
�� 0L[� �� /RI� 0HGLFKORU� ZLWK� �� /� RI� ZDWHU�� 7KLV�

solution can be used for upto 24 h after which it 
should be discarded and a fresh solution prepared

�� $V� DQ� DOWHUQDWLYH� ��� J� RI� KRXVHKROG� EOHDFKLQJ�
powder can be dissolved in a liter of water and used 
for a period of 24 h.

�� $OFRKRO�EDVHG�VROXWLRQV
�� (QVXUH�VROXWLRQ�KDV�DW�OHDVW�����DOFRKRO��$SSURSULDWH�

commercially available solutions include Aerodosin 
a mixture of isopropanol, glutaraldehyde, and 
ethanol or lysoformin a mixture of formaldehyde 
and glutaraldehyde

�� :HDU� XQVWHULOH� EXW� FOHDQ� GLVSRVDEOH� JORYHV� ZKHQ�
cleaning and disinfecting surfaces. Gloves should be 
discarded after each cleaning. If reusable gloves are 
used, those gloves should be dedicated for cleaning 
and disinfection of surfaces for COVID-19 and 
should not be used for other purposes. Clean hands 
by above method immediately after gloves are 
removed

�� )RU� VRIW� �SRURXV�� VXUIDFHV� VXFK� DV� FDUSHWHG� ÀRRU��
rugs, and drapes, remove visible contamination 
if present and clean with appropriate cleaners 
indicated for use on these surfaces. After cleaning 
launder items as appropriate in accordance with 
WKH� PDQXIDFWXUHU¶V� LQVWUXFWLRQV�� ,I� SRVVLEOH�� ODXQGHU�
items using the warmest appropriate water setting 
for the items and dry items completely

�� :HDU�GLVSRVDEOH�JORYHV�ZKHQ�KDQGOLQJ�GLUW\�ODXQGU\�
from an ill person and then discard after each use. 
Do not shake dirty laundry. This will minimize the 
possibility of dispersing virus through the air

�� &OHDQ� DQG� GLVLQIHFW� FORWKHV� EXFNHWV� RU� GUXPV�
according to guidance above for surfaces. If 
possible, consider placing a bag liner that is 
HLWKHU� GLVSRVDEOH� �FDQ� EH� WKURZQ� DZD\�� RU� FDQ� EH�
laundered.

Dialysis Patient with Acute Kidney Injury
$� VPDOO� SURSRUWLRQ� RI� SDWLHQWV� �a���� RI� &29,'� GHYHORSV�
AKI. The disease is usually mild but a small number 
may require RRT. In addition, even smaller proportion of 
patients with secondary bacterial infection will have septic 
shock, drug nephrotoxicity, or worsening of existing CKD 
severe enough to require RRT[6,7]

�� :H�VXJJHVW� WKDW�DOO�PRGDOLWLHV�RI�557�PD\�EH�XVHG� IRU�
patients with AKI depending on their clinical status

�� 3DWLHQW�DGPLWWHG�LQ�RWKHU�ZDUG�RI� WKH�KRVSLWDO�ZLWK�$.,�
should be preferably given bedside dialysis rather than 
shifting patient in main dialysis unit

�� ,Q� VXFK� VLWXDWLRQ� SRUWDEOH� UHYHUVH� RVPRVLV� ZDWHU� LQ� D�
tank will serve the purpose for the dialysis

�� ,I� PRUH� GLDO\VLV� LV� H[SHFWHG� LQ� VHOHFWHG� DUHD�� GLDO\VLV�
machine may be left in the same area for future 
dialysis.

Continuous Renal Replacement Therapy (CRRT)
�� &557� PDFKLQHV� DUH� IUHH� VWDQGLQJ� DQG� FDQ� IXQFWLRQ�
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anywhere in the hospital using sterile bagged 
UHSODFHPHQW�ÀXLG� DQG�GLDO\VDWH�� EXW� RSHUDWLQJ� FRVWV� DUH�
high.

Other Extracorporeal Therapy for Covid-19
�� 8VH� RI� F\WRNLQH� UHPRYDO� WKHUDSLHV� ZLWK� &\WRVRUE��

Oxiris, and other similar devices is unproven and is 
not recommended except in the context of a clinical 
trial

�� &\WRNLQH� VWRUP�DVVRFLDWHG�ZLWK�HOHYDWHG� OHYHOV�RI� ,/����
IL-18, and IFN gamma are associated with more severe 
disease and higher mortality. Extracorporeal therapies 
XVLQJ� KLJK� YROXPH� KHPR¿OWUDWLRQ� RU� DGVRUSWLRQ� WR�
decrease cytokine levels may theoretically be expected 
WR�FRQIHU�EHQH¿W�DQG���VWXG\�RI�+9+)�DW���/�K�VKRZHG�
cytokine reduction and improvement in SOFA scores in 
septic patients.[8-10]

Peritoneal Dialysis
1. Patients already on CAPD

�� 3DWLHQWV� ZKR� DUH� DOUHDG\� UHFHLYLQJ� SHULWRQHDO�
GLDO\VLV� �3'�� WUHDWPHQW� KDYH� WKH� UHODWLYH� DGYDQWDJH�
over patients who are receiving hospital or 
satellite-based haemodialysis treatment as they will 
not be exposed to hospital environment. This will 
reduce their exposure to infection. However, they 
should arrange their delivery of supply well in time 
to avoid missing dialysis exchanges

�� 8VHG� GLDO\VLV� EDJV� DQG� WXELQJ� VKRXOG� EH� SURSHUO\�
GLVSRVHG� XVLQJ� ��� K\SRFKORULWH� VROXWLRQ� ¿UVW� DQG�
GLVSRVHG� LQ� D� VHDOHG�EDJ��8VHG�GLDO\VLV�ÀXLG� VKRXOG�
EH�GUDLQHG�LQ�WKH�ÀXVK�

2. New patient planned for CAPD
�� ,W� ZLOO� EH� GLI¿FXOW� WR� PDLQWDLQ� D� VHUYLFH� WKDW� FDQ�

commence new patients on PD, mainly through a 
lack of healthcare worker to insert PD catheter and 
to provide the intensive training required. Therefore, 
initiation of new patient should be avoided.

3. Acute PD
�� 8VH� RI� DFXWH� SHULWRQHDO� GLDO\VLV� FDQ� EH� OLIHVDYLQJ�

and should be used as and when required and, in the 
setting, where hemodialysis facility is not available. 
Healthcare worker should use all precaution while 
initiating acute PD and discard used consumable 
properly.

Personal Protective Equipments (PPE)
Personal protective equipment must be used while dialyzing 
COVID-19 positive patients. These include:
�� 6KRH�FRYHUV
�� *RZQ
�� 6XUJLFDO�FDS�RU�KRRG
�� *RJJOHV�RU�H\H�VKLHOGV
�� 0DVN�� ,GHDOO\� DOO� PDVNV� VKRXOG� EH� 1��� UHVSLUDWRUV�

ZLWK� ¿OWHUV�� +RZHYHU�� DV� WKH� OLIH� RI� VXFK� PDVNV� LV�
approximately 6–8 h and they can be uncomfortable 
over a long term and are also in short supply they 
should be prioritized for aerosol generating procedures, 
namely intubation, open suction, and bronchoscopy. 
Surgical triple layer masks and cloth masks can be used 
as alternatives for all other procedures

�� 6XUJLFDO�JORYHV�

7KH� FRUUHFW� PHWKRG� RI� GRQQLQJ� DQG� GRI¿QJ� SHUVRQDO�
SURWHFWLYH� HTXLSPHQW¶V� �33(�� FDQ� EH� YLHZHG� RQ� <RX7XEH�
at https://www.youtube.com/watch?v=kKz_vNGsNhc. 
However, it is always better to give hand on training 
RI� GRQQLQJ� DQG� GRI¿QJ� WR� VWDII� ZKR� LV� JRLQJ� WR� KDQGOH�
suspected or positive patients.
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COVID-19 pandemic poses challenges to 
both public and private sector providers 
RI� UHQDO� UHSODFHPHQW� WKHUDS\� �557���
Many hospitals are converted into COVID 
dedicated hospitals, and non-COVID 
SDWLHQWV� UHTXLULQJ� KHPRGLDO\VLV� �+'��
are facing challenges to get spot for 
maintenance HD. Dialysis units are limited 
with the resource of dialysis materials and 
isolation room for COVID patients due to 
lockdown. SARS CoV-2 positive patients 
GHYHORSLQJ� DFXWH� NLGQH\� LQMXU\� �$.,�� DOVR�
requires dialysis.[1]� 3HULWRQHDO� GLDO\VLV� �3'��
is emerging as a safer alternative to patients 
requiring chronic dialysis as well as acute 
GLDO\VLV� LQ� WKH� LQWHQVLYH� FDUH� XQLW� �,&8��
setting. PD patients remain isolated at home 
during the pandemic, avoiding exposure 
to in center-dialysis. Although, there are 
QR� VLJQL¿FDQW� GDWD� IURP� WKH� ZRUOG�� EXW�
the following guidelines can be adhered, 
to manage SARS CoV-2 infections in PD 
patients.

Role of Acute PD in AKI in COVID 
19 Patients
As of now, experience from China, Italy, 
and the USA, it is known that kidney injury 
is the second most common complication, 
only after lung injury, in COVID 19 
infected patients. A total of 5% of those 
admitted in the ICU may require some form 
of renal replacement therapy.[1] According 
to experienced centers, continuous RRT is 
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COVID pandemic poses challenges to peritoneal dialysis patients, caretaker, and service provider 
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COVID pandemic.

Keywords:�&29,'�SDQGHPLF��SHULWRQHDO�GLDO\VLV��SHULWRQLWLV

Peritoneal Dialysis Patients During COVID 19 Pandemic

Review Article

7DUXQ�-HORND1, Amit 
Gupta2, Narayan 
Prasad2, Santosh 
Varughese3, 
Sandeep Mahajan4, 
K S Nayak5, 
Sanjay Kumar 
Agarwal4, Georgi 
Abraham6, On 
behalf of COVID-19 
Working Group of 
Indian Society of 
Nephrology
1$GLW\D�%LUOD�0HPRULDO�
+RVSLWDO��3XQH��0DKDUDVKWUD��
�'HSDUWPHQW�RI�1HSKURORJ\��
6*3*,06��/XFNQRZ��8WWDU�
3UDGHVK��3&KULVWLDQ�0HGLFDO�
&ROOHJH��9HOORUH���$,,06��1HZ�
'HOKL��59LULQFKL�+RVSLWDO��
+\GHUDEDG��7HODQJDQD���Madras 
0HGLFDO�0LVVLRQ��&KHQQDL��
7DPLO�1DGX��,QGLD

How to cite this article: Jeloka T, Gupta A, 
Prasad N, Varughese S, Mahajan S, Nayak KS, On 
behalf of COVID-19 Working Group of Indian Society 
of Nephrology. Peritoneal dialysis patients during 
COVID 19 pandemic. Indian J Nephrol 2020;30:171-3.

dŚŝƐ� ŝƐ� ĂŶ� ŽƉĞŶ� ĂĐĐĞƐƐ� ũŽƵƌŶĂů͕� ĂŶĚ� ĂƌƟĐůĞƐ� ĂƌĞ�
ĚŝƐƚƌŝďƵƚĞĚ� ƵŶĚĞƌ� ƚŚĞ� ƚĞƌŵƐ� ŽĨ� ƚŚĞ� �ƌĞĂƟǀĞ� �ŽŵŵŽŶƐ�
�ƩƌŝďƵƟŽŶͲEŽŶ�ŽŵŵĞƌĐŝĂůͲ^ŚĂƌĞ�ůŝŬĞ� ϰ͘Ϭ� >ŝĐĞŶƐĞ͕� ǁŚŝĐŚ�
ĂůůŽǁƐ� ŽƚŚĞƌƐ� ƚŽ� ƌĞŵŝǆ͕� ƚǁĞĂŬ͕� ĂŶĚ� ďƵŝůĚ� ƵƉŽŶ� ƚŚĞ� ǁŽƌŬ�
ŶŽŶͲĐŽŵŵĞƌĐŝĂůůǇ͕ � ĂƐ� ůŽŶŐ� ĂƐ� ĂƉƉƌŽƉƌŝĂƚĞ� ĐƌĞĚŝƚ� ŝƐ� ŐŝǀĞŶ� ĂŶĚ�
ƚŚĞ�ŶĞǁ�ĐƌĞĂƟŽŶƐ�ĂƌĞ�ůŝĐĞŶƐĞĚ�ƵŶĚĞƌ�ƚŚĞ�ŝĚĞŶƟĐĂů�ƚĞƌŵƐ͘

For reprints contact: ƌĞƉƌŝŶƚƐΛŵĞĚŬŶŽǁ͘ĐŽŵ

the preferred modality. However, there are 
several centers in the US and Europe, who 
have used PD in AKI related to COVID 19. 
In cases, where adequate ventilation may 
EH� DQ� LVVXH� DQG� 3'� ÀXLG� LQ� WKH� DEGRPLQDO�
cavity may be of concern, small, frequent 
dwells may avoid compromise in ventilation 
without affecting the adequacy. For 
hypercatabolic states, tidal or high-volume 
PD can be advised, and due care should 
be taken for diet supplementation. 
Although, the outcome related to the form 
of RRT is not provided, but in centers 
where continuous renal replacement 
WKHUDS\� �&557�� LV� QRW� DYDLODEOH� RU� ZKHUH�
the resources are exhausted, one should 
QRW� IRUJHW� 3'� DV� DQ� HI¿FLHQW� PRGDOLW\� WR�
manage AKI in COVID 19 patients.

We suggest that acute PD can be used as a 
modality of RRT for COVID induce AKI in 
case of unavailability of CRRT and HD.

Chronic PD and COVID 19
The issues which might need to be 
DGGUHVVHG� LQFOXGH²LVRODWLRQ�� SUHFDXWLRQV�
for care provider, disposal of spent 
dialysate, managing supplies, OPD visits, 
management of PD-related peritonitis, and 
treatment of SARS CoV-2 infection.

Guideline for patients

We suggest that chronic PD should be 
continued in a room dedicated to PD 
procedure as before the pandemic.
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Isolation is the only proven means toward prevention 
and PD patients are not different. In this respect, PD 
patients are at advantage as they do not need to travel for 
in-center dialysis.[2,3] They can be easily isolated at home 
with regular PD going on as before. They are well-trained 
to follow all the precautions suggested to prevent COVID 
���� OLNH� KDQG� ZDVKLQJ� ���VWHSV��� XVH� RI� PDVN�� XVH� RI�
sterillium, avoiding hospital visits, etc., during break-in 
period in the beginning of PD.

Guidance for caregivers

Many of the PD patients need support from care providers, 
mostly a family member but occasionally PD nurse 
assisting them in doing the procedure. It is better to avoid 
having a nurse who is staying elsewhere. Therefore, a 
family member should be well trained to do the procedure 
to avoid anyone with higher exposure coming in contact 
to PD patients. Moreover, it is important to emphasize 
that any suspected or infected person should not be caring 
for PD patients. All caregivers should follow the basic 
precautions of use of mask, gloves, disinfectants, and other 
protective devices.

We suggest using PPE for all care givers if the patient is 
positive for SARS-CoV-2 infection. In case of COVID 
negative status, family members should preferably do the 
procedure if the patients cannot do the procedure themself.

*XLGDQFH�IRU�3'�HIÀXHQW�GLVSRVDO

Since, there is no evidence as of now, whether the virus is 
H[FUHWHG� LQ� WKH�3'�HIÀXHQW� RU� QRW�� LW� VKRXOG�EH� FRQVLGHUHG�
infected and should be disposed of as is done in patients 
ZLWK�KXPDQ�LPPXQRGH¿FLHQF\�YLUXV�LQIHFWLRQ�

7KLV�LQFOXGHV�DGHTXDWH�SHUVRQDO�SURWHFWLYH�HTXLSPHQW��33(��
including gloves, mask, eye shield or other, as per 
anticipated exposure, while draining into the toilet and 
avoiding splash. Household bleach which is an effective 
disinfectant, may also work for COVID 19, can be used 
in dilution of 1:10 in the toilet and left for 5 min before 
ÀXVKLQJ�RU�E\�DGGLQJ�����PJ�/�FKORULQH�FRQWDLQLQJ�VROXWLRQ�
for 1 h before pouring into the toilet.[4] Used PD bags and 
tubings should be placed in a plastic bag, sealed, and put 
LQ�DQRWKHU�EDJ��GRXEOH�EDJJHG��EHIRUH�EHLQJ�GLVFDUGHG��3'�
HIÀXHQW�RI�VXVSHFWHG�RU�SURYHQ�&29,'���� LQIHFWLRQ��ZKHQ�
VHQW�IRU�DQDO\VLV��VKRXOG�EH�DGHTXDWHO\�ODEHOHG��IRU�µFDUHIXO¶�
handling by the laboratory.

Guidance for the supplies

Supplies are an important issue faced with many of our 
patients because of long “lockdown”.[2] All attempts must 
be made to arrange for the supplies. Bags can be shared 
among patients, who have larger supplies. Few patients 
have cut down their number of exchanges by one per day, 
which should better be avoided but may be the only option 
at times of crisis.

:H�VXJJHVW�3'�ÀXLG�DQG�RWKHU�DFFHVVRULHV�UHTXLUHG�IRU�3'�
should be supplied without any interruption.

Guidance for peritoneal equilibration test and other 
investigations

Routine OPD visits should be avoided and “telemedicine” 
can be utilized for care of PD patients.[3] Only emergency 
services should be promoted. Non-urgent procedures like 
PET, clearance studies, elective surgeries, etc., should be 
postponed. There is no data to stop angiotensin-converting 
HQ]\PH� LQKLELWRUV� �$&(,�� RU� DQJLRWHQVLQ� UHFHSWRU�
EORFNHUV� �$5%�� LQ� WKRVH� DOUHDG\� KDYLQJ� LW� IRU� WKH� FRQFHUQ�
of infection.

We suggest that patients should continue all other 
medications as before including ACEI or ARB. PET and 
clearance tests should be avoided during pandemic.

Precautionary measures for PD patients wanting to visit 
hospital for a checkup

All patients who need to come to the hospital for a 
visit should be screened by telephone or text messaging 
regarding the presence of any symptoms of COVID 
19 (fever or any signs of acute respiratory infection, 
VXFK�DV� VKRUWQHVV�RI�EUHDWK�� FRXJK�RU� VRUH� WKURDW��RU��KDV�
anyone in their family got COVID-related symptoms, any 
history of they being in contact with someone who has 
developed COVID 19 infection in the last 2 weeks, or 
any travel history in the last 14 days.[4] If a patient has 
symptoms or signs suggestive of COVID 19 infection 
and needs to be seen by the doctor or nurse, the patient 
should be seen with appropriate infection control 
procedures.

PD peritonitis can also be managed via “video consultation”. 
3UHVFULSWLRQV� FDQ� EH� VHQW� DV� DQ� DWWDFKPHQW� DQG� 3'� ÀXLG�
testing can also be done by “home collections” where 
available.

We suggest that patient should start intraperitoneal 
antibiotics for PD-related peritonitis as they have been 
WUDLQHG� IRU� WKDW� EHIRUH� VWDUW� RI� 3'�� 3'� HIÀXHQW� FXOWXUH�
should be sent with all precautions and label to the PD 
HIÀXHQW�� 3DWLHQWV� VKRXOG� RQO\� EH� DGPLWWHG� LQ� FDVH� RI�
refractory peritonitis or, any other indications of Tenckhoff 
catheter removal is emerged.

Treatment of COVID 19 infection in PD patients

The treatment remains the same as in any other 
COVID-19 patients which includes supportive treatment 
along with local practice of use of antiviral or other 
experimental therapies.[5] The use of HCQ is also debatable 
and should be guided by local health guidelines. Many 
RI� WKHVH� PHGLFLQHV� PD\� UHTXLUH� GRVH� PRGL¿FDWLRQ� DV�
applicable for PD patients. Attempts should be made to 
preserve residual renal function and to avoid offending 
drugs like pain killers. The outcome of PD patients 
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infected with COVID 19 infection is not known and data 
are awaited. Severe or critically severe cases requiring life 
support due to multiple organ failure can be temporarily 
transferred to automated peritoneal dialysis or even 
extracorporeal therapies.

As new data are emerging, one should be vigilant for better 
evidence in the coming days, regarding managing PD 
patients with or at risk of COVID-19 patients.
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Dear Sir,
7KH� LQLWLDO� RXWEUHDN� RI� FRURQDYLUXV� GLVHDVH� �&29,'� ����
was started in Wuhan, China, in December 2019 but rapidly 
spread worldwide to become pandemic causing grave threat 
to human race. Currently, number of COVID 19 cases has 
ULVHQ�VLJQL¿FDQWO\�LQ�WKH�8QLWHG�6WDWHV��PRVW�RI�WKH�(XURSH��
Middle East, Asia, and Australia.[1]

The critical presentations leading to fatality have been 
more frequently associated with preexisting comorbidities 
like diabetes mellitus, cardiovascular disease, elderly 
population, and probably due to fragile immune system.[1] 
/DUJH� QXPEHU� RI� FKURQLF� NLGQH\� GLVHDVH� �&.'�� SDWLHQWV��
already having these comorbidities, are more vulnerable for 
COVID 19 complications. As a pandemic response, most 
of people have been advised to “stay at home” by doing 
nationwide lockdown in many countries as per infection 
control policy, but CKD patients on in-center maintenance 
KHPRGLDO\VLV� �0+'�� DUH� ERXQG� WR� FRPH� WR� KRVSLWDOV� IRU�
their treatment.[2,3] In addition to this, MHD patients are 
readily distinguishable by some unique features which 
make them at high risk in the current COVID 19 pandemic. 
These characteristics include potential close contact for 
VLJQL¿FDQW� GXUDWLRQ� WR� RWKHU� SDWLHQWV�� QXUVHV�� DQG� GLDO\VLV�
staffs during dialysis; CKD patients undergo MHD 
treatments in a much-closed space putting them at high risk 
for exposure to COVID 19. Taking all these considerations 
into account, patients on MHD are be considered at risk 
population for COVID 19 pandemic.[3,4]

During this pandemic of COVID 19, fear and panic wave 
is advancing worldwide ahead of the virus, which is mostly 
being induced by misleading and biased information 
WKURXJK� XQ¿OWHUHG� VRFLDO� QHWZRUNV�� 7KLV� KDV� SURYRNHG�
VLJQL¿FDQW� VWLJPD� RI� GLVHDVH� DQG� VWDUWHG� GLVFULPLQDWLRQ�
amongst people with its ill effects on disease containment 
strategies.[1,2] Amidst these uncertainties, health-care 
workers are not only going through tremendous physical 
stress due to intense work load but also developed mental 
exhaustion due to loss of few of their patients and their 
workmates. Additionally, their continuous functionality in 
infectious environment along with shortage of personal 
SURWHFWLYH�HTXLSPHQW��33(��LQLWLDWHG�SDQLFV�DPRQJ�WKHP�DV�
well.[2,5]

CKD patients on MHD and their caregivers are already 
suffering from depression and anxiety, but mostly 
underestimated and neglected. This unrecognized issue 
may lead to poor quality of life among them and never 
been optimally treated.[6] On top of this, the current 
turmoil of fear and apprehension launched by COVID 19 
may lead to fuelling of more psychological disturbances 
among the CKD patients and their caregivers leading to 

COVID 19 and Hemodialysis Anxiety

Letter to Editor

hospital-related anxiety, which may be more hazardous 
for these fragile patient populations. Interestingly during 
this pandemic, medical professionals have been more 
inclined to emphasize on the biological aspects of disease 
transmission and prevention for dialysis unit functionality 
but can misjudge the importance of impaired mental sphere 
of MHD patients and their caregivers.[6,7] In the ongoing 
unrest, whether patient is presenting with COVID 19 
symptoms or non-COVID illness may be misleading many 
times in patients on MHD and they are being diverted for 
screening to COVID 19 designated facilities, which may 
further compromise already weaken health-care systems, 
especially in developing countries like India with its 
limited resources.[2]

Fear may have led to underestimation of non-COVID 
etiologies of fever and respiratory symptoms, which could 
lead to delay in management of other treatable ailments. 
Media reports from India say that many dialysis facilities 
are being shut down for few days, when a patient on 
MHD is affected with COVID 19, and the exposed 
staffs being quarantined, without making alternative 
arrangements, which is creating access to dialysis more 
GLI¿FXOW��$GGLWLRQDOO\�� GXH� WR� IHDU�� PDQ\� SDWLHQWV� LQ� DUHDV�
with disease hotspots are denied of life-saving dialysis 
in the absence of laboratory report.[2] After completing 
quarantine period, many dialysis staff and doctors have 
anxiety to resume duties due to shortage of PPE in many 
hospital settings. Besides these, as dialysis workforces are 
GLVWLQFWO\�VNLOOIXO�DQG�VSHFLDOL]HG��LW�LV�GLI¿FXOW�WR�VXEVWLWXWH�
them in this pandemic situation.[5] Ultimately, this anxiety 
has initiated more frustration for these frail CKD patients 
and their caregivers including nephrologists. This collateral 
damage triggered by COVID 19 pandemic is myriad and 
mostly unnoticed, though actually may give rise more 
morbidity and mortality than COVID 19 itself for which 
we need more realization and vigilance.[2]

In the COVID 19 context, important hurdles for 
hemodialysis population include disruption of supply chain 
of dialysis consumables and imported equipment, logistical 
issues to reach hemodialysis center after suspension of 
public transport,[2] and added costs for PPE and COVID 
19 test passed on to patients, which increases dialysis 
cost with reimbursement stress. Another major obstacle 
is shortfall of dedicated area for COVID 19 suspect and 
positive patients in many hospitals which cannot be 
resolved out immediately. These aftermaths of pandemic 
are still not addressed for which we have to take necessary 
steps at the earliest.

In the present scenario, many documents came up with 
preventive recommendations in dialysis population and 
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for health-care workers safety,[3,4] but reports on the actual 
magnitude of fear and anxiety along with its impact on 
CKD patients and dialysis staff are immensely needed. In 
our opinion, we can overcome this common enemy with 
collective efforts.
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These guidelines have been prepared 
by COVID-19 Working Group of 
Indian Society of Nephrology and 
endorsed by the Indian Society of Organ 
7UDQVSODQWDWLRQ� �,627��� ,Q� YLHZ� RI� WKH�
rapidly changing scenario of COVID-19 
infection, these guidelines may be 
revised/updated from time to time.

Organ transplant recipients are at a risk for 
more severe COVID-19 if they get SARS 
CoV-2 viral infection. Further, there is a 
potential risk of infection transmission 
from the donor to recipient through organ 
transplantation. Also, there are issues in 
recipient and donor selection for transplant. 
,Q� YLHZ� RI� WKHVH� LVVXHV¶� RUJDQ� WUDQVSODQWV�
at the time of COVID-19 pandemic should 
be undertaken with caution and should be 
done only at the center where facilities of 
management of COVID-19 patients are 
available.
1. The pre, peri, and posttransplant areas, 

including the operation theaters need 
WR� EH� VSHFL¿FDOO\� HDU�PDUNHG� IRU� WKLV�
purpose

2. Staff involved in the care of transplant 
patients must not be involved in the 
care of other patients
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Abstract
'HYHORSPHQW�RI�&29,'����SDQGHPLF�KDV�DIIHFWHG�RUJDQ�WUDQVSODQW�DFWLYLW\�VLJQL¿FDQWO\��7R�VWDUW�ZLWK��
government of India had adviced stoppage of “elective” surgeries so as to cope with resources and 
manpower for COVID-19 patients. As majority of hospitals are having both COVID and Non-COVID 
patients, there is obvious fear of cross-infection. Also, transplant patients being immunocompromised, 
there is higher risk of acquiring COVID-19 infection along with atypical presentation and unpredicted 
course of the disease. Result was that across India, elective living related kidney transplant came to 
a halt. Cadaver renal transplant, being emergency in nature still done, though very few. With passing 
time, once it became clear that pandemic is not going to be controlled sooner, need has been felt to 
restart renal transplant activity. Keeping various issues in mind in relation to elective living related 
renal transplant and emergency deceased donor renal transplant, these guidelines have been framed to 
help transplant professionals for restarting renal transplant program again in the country, while keeping 
both health care workers and patient safe.

Keywords:�&29,'�����JXLGHOLQHV��UHQDO�WUDQVSODQW
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3. There has to be adequate availability of 
SHUVRQDO�SURWHFWLYH�HTXLSPHQW��33(��IRU�
the care of these patients

4. The center should not be the one 
ear-marked for the treatment of 
COVID-19 patients and needs to have 
protocols for patient movement around 
the hospital to prevent the nosocomial 
acquisition of COVID.

Deceased Donors Transplants
Following individuals, having any of 
the following criteria, who are potential 
deceased donor should NOT be accepted as 
deceased donors:

a. Epidemiological criteria –
�� ,QWHUQDWLRQDO� WUDYHO� LQ� WKH� ODVW� ��� GD\V�

before the onset of current event leading 
to brain stem death

�� &RQWDFW� LQ� ODVW� ��� GD\V� EHIRUH� WKH�
onset of current event leading to brain 
VWHP� GHDWK� ZLWK� D� FRQ¿UPHG� FDVH� RI�
COVID-19 or a health care worker with 
direct patient contact

b. Clinical criteria –
�� :KHUH�WKH�FDXVH�RI�GHDWK�ZDV�GXH�WR�

unexplained respiratory failure
�� :KHUH� WKHUH� ZDV� D� KLVWRU\�

of fever or acute respiratory 
infection (e.g., shortness of breath, 
FRXJK�� DQG� VRUH� WKURDW�� ZLWK� RU�

Received: 17-05-2020
Accepted: 17-05-2020
Published: 10-06-2020



Kute, et al.: Renal transplant and COVID-19

Indian Journal of Nephrology |Volume 30 | Issue 3| May-June 2020 177

without fever.
�� 6HYHUH� ELODWHUDO� FRPPXQLW\�DFTXLUHG� SQHXPRQLD� LQ�

the absence of any other cause.
c. Laboratory criteria -

�� &RQ¿UPHG� &29,'���� SRVLWLYH� FDVH� RU� WHVW� IRXQG�
positive while donor work-up is being done.

Routine testing of deceased donors

5RXWLQH� &29,'���� �6$56�&R9���� YLUDO� WHVWLQJ� VKRXOG�
be undertaken in all potential deceased donors within 72 
K� SULRU� WR� GRQDWLRQ�� ERWK� IRU� DVVHVVPHQW� RI� GRQRU� ¿WQHVV�
as well as for improving the safety of staff involved in 
transplantation

(YHQ� WKRXJK� WKH� SRWHQWLDO� GHFHDVHG� GRQRU� LV� ¿W� WR� GRQDWH�
organs, every hospital and organ transplant system must 
balance between the care of other COVID-19 positive 
patients in their health care setting against the organ 
transplant vis-a-vis availability of resources for safely 
conducting the organ transplant.

Living related Transplants
The living donor transplant program may be 
temporarily suspended in line with the Ministry of 
+HDOWK� DQG� )DPLO\� :HOIDUH� �0R+):�¶V� DGYLVRU\� IRU�
Hospitals and Medical Institutions dated 3rd March 
2020, accessible at https://www.mohfw.gov.in/pdf/
AdvisoryforHospitalsandMedicalInstitutions.pdf

However, if transplant is being done in view of the 
emergency medical need of recipient, following individuals, 
who are living donor should NOT be accepted as donors:

a. Epidemiological criteria –
�� ,QWHUQDWLRQDO�WUDYHO�LQ�WKH�ODVW����GD\V
�� &RQWDFW� LQ� ODVW� ��� GD\V� ZLWK� D� FRQ¿UPHG� FDVH� RI�

COVID-19 or a health care worker with direct 
patient contact

b. Clinical criteria –
�� +LVWRU\� RI� IHYHU� RU� DFXWH� UHVSLUDWRU\�

infection (e.g. shortness of breath, cough, sore 
WKURDW��ZLWK�RU�ZLWKRXW�IHYHU

c. Laboratory criteria -
�� &RQ¿UPHG�&29,'����SRVLWLYH�RU�WHVW�IRXQG�SRVLWLYH�

while donor work-up is being done.

5HYHUVH� WUDQVFULSWLRQ�SRO\PHUDVH� FKDLQ� UHDFWLRQ� �57�3&5��
test of potential donors should be undertaken as suggested 
for deceased donors

Emergency life-saving Transplantation

In case a transplant is to be done due to the emergency 
need of the recipient, it should be performed with the 
appropriate assessment of COVID-19 infection in the 
recipient. Further, appropriate counseling of both the donor 
and recipient as well as their families should be done, 

and a high-risk informed consent should be taken before 
proceeding with the transplant.

Transplantation Recipients
Similar to the general population, transplant recipients 
should also strictly follow the travel advisories issued by 
the various ministries of the Government of India from 
time to time. They should take extra precaution as they 
have a risk of developing severe COVID-19 disease, if 
they acquire SARS CoV-2 viral infection.

Transplant Recipients Returning from Abroad
All transplant recipients who have been exposed to a 
FRQ¿UPHG� RU� VXVSHFWHG� &29,'���� SDWLHQW� ZLWKLQ� WKH�
last 14 days or who have returned from nations with 
COVID-19 outbreaks should undergo quarantine and 
isolation for 14 days and should be tested for SARS 
CoV-2 infection.

If any transplant recipient has fever, cough, or breathing 
GLI¿FXOW\�� WKH\� VKRXOG� LPPHGLDWHO\� FDOO� WKHLU� UHVSHFWLYH�
transplant centers. All transplant centers must have 
guidelines in place specifying which patients need testing 
and inpatient management and which patients can stay at 
home with close follow-up with various means like mobile 
and email etc.

If they are advised to visit the hospital, they should wear 
a mask while coming to hospital premises. In case of a 
PHGLFDO�HPHUJHQF\�OLNH�GLI¿FXOW\� LQ�EUHDWKLQJ�� WKH\�VKRXOG�
report to the nearest emergency department.

7UHDWPHQW� DQG� PRGL¿FDWLRQ� RI�
immunosuppression
There are two issues of management of organ transplant 
patients with COVID-19
a. Management of COVID-19 in the transplant patient
 There is a scarcity of data and consensus on 

effective treatments of COVID-19 as such and more 
so in transplant patients. Few centers have tried 
antivirals, hydroxychloroquine, and macrolides in 
COVID-19 patients with variable results. However, as 
of now, there is no treatment approved by the Central 
'UXJV� 6WDQGDUG� &RQWURO� 2UJDQL]DWLRQ� �&'6&2�� RU� WKH�
)RRGV�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��IRU�&29,'���

b. Handling of immunosuppressive medicines with 
COVID-19

� 7KHUH� LV� QR� FRQVHQVXV� UHJDUGLQJ� PRGL¿FDWLRQ� LQ� WKH�
immunosuppressive regimen of transplant recipients 
with COVID-19. The dose adjustment has to balance the 
infection control and the organ rejection. However, there 
is an overall agreement of stopping antimetabolite drugs 
and decrease calcineurin inhibitors by 50%. Steroids 
should be continued on same doses. (Massachusetts 
*HQHUDO�+RVSLWDO�&29,'����7UHDWPHQW�*XLGDQFH��
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Posttransplant follows up Measures
Transplant patients are at risk for severe COVID 19 if 
they acquire infection due to their immunosuppressed 
state. They may not manifest symptoms like the general 
population. Fever may be absent as reported from a study 
from China. Transplant units are advised to consider ways 
to limit hospital attendance for patients, such as:
1. Rescheduling nonurgent out-patient appointments
2. Virtual or telemedicine or telephonic appointments
3. Home delivery of immunosuppression if feasible.

Patients with stable graft function and adequate drug supply 
can avoid routine follow-up visits to transplant hospitals.

Tissue Transplantation
At present, there is no evidence to suggest the transplant of 
coronaviruses by blood transfusion.

Tissue and Eye Donation Criteria

The deferral will be based upon infection status in the last 
28 days before donation:
�� 3RVLWLYH�WHVW�IRU�&29,'���
�� 6\PSWRPV� FRQVLVWHQW� ZLWK� &29,'���� LQIHFWLRQ�

�H�J��� XQH[SODLQHG� IHYHU�� FRXJK�� VKRUWQHVV� RI� EUHDWK�� LQ�
a patient with suspected COVID-19 infection

�� 'RQRU�GH¿QHG�DV�D�SHUVRQ�XQGHU�LQYHVWLJDWLRQ��38,�
�� )HYHU� ZLWK� VHYHUH� DFXWH� ORZHU� UHVSLUDWRU\� LOOQHVV�

�H�J���SQHXPRQLD��$5'6��

Additionally, the deferral will be based upon exposure in 
the last 28 days before donation:
�� &ORVH�FRQWDFW�ZLWK�D�SHUVRQ�ZKR�KDV�FRQ¿UPHG�&29,'���
�� &ORVH� FRQWDFW� ZLWK� D� SHUVRQ� XQGHU� LQYHVWLJDWLRQ� �38,��

for COVID-19
�� ,QWHUQDWLRQDO�WUDYHO�

Personnel Precautions working in the program
The health and safety of all the health care workers 
in the transplant program is of paramount importance. 
Transplanting hospitals are advised not to expose any 
of their staff if there is even the slightest risk of virus 
transmission from both epidemiological and clinical criteria.

It is likely that this pandemic may require the current 
resources to be utilized elsewhere, hence there is even more 
reason to practice caution when deciding on proceeding 
with donation and transplantation. It is with this in mind 
that all elective live living kidney and liver transplant 
should be postponed.

General principles for handling SARS CoV-2 infection 
in a transplant center

1. Personnel should follow all hospital-based 
protocols for the isolation and management of 
COVID-19 patients

2. Any questions or concerns about the infectious status 
of a potential donor should be referred to your medical 
director/organ sharing body for further guidance

3. If a donor is being ruled-out due to hospital 
considerations, local or national health authorities be 
sure to record the information. It is important that this 
information must be documented clearly and accurately. 
Documentation should include transmittable disease 
status, COVID-19 testing status/high-risk suspicion and/
or individual organ suitability

��� 6FUHHQLQJ� TXHVWLRQV� VKRXOG� UHÀHFW� XSGDWHG� &29,'����
national guidelines.

Please refer to below links for more information:
�� &RURQDYLUXV� �6$56�&R9���� FDXVLQJ� &29,'�����

Information for donation and transplant professionals 
Version 1 dated 18-3-2020 – BY Donate Life & The 
Transplant Society of Australia & New Zealand

�� K W W S V � � � W W V � R U J � � � � W L G � W L G � Q H Z V � � � � � W L G � 
u p d a t e - a n d - g u i d a n c e - o n - 2 0 1 9 - n o v e l - c o r o n a 
virus- 2019-ncov-for-transplant-id-clinicians

�� K W W S V � � � Z Z Z � P R K I Z � J R Y � L Q � S G I � $ G Y L V 
oryforHospitalsandMedicalInstitutions.pdf

�� K W W S V � � � Z Z Z � I G D � J R Y � H P H U J H Q F \ � S U 
epa rednes s -and - r e sponse /mcm- i s sues / co rona 
virus- disease-2019-covid-19#fastfacts

�� K W W S V � � � Z ZZ� J D H E D � R U J � � � � � � D O H U W � F R U R Q 
avirus-2019-ncov-and-ocular-tissue-donation/

�� *XLGHOLQHV� IRU� /LYHU� 7UDQVSODQWDWLRQ� DQG� &29,'����
Infection, as received from the President, Liver 
7UDQVSODQW� 6RFLHW\� RI� ,QGLD� �/76,�� YLD� RI¿FLDO�
correspondence on 23-03-2020.

Disclaimer

The current outbreak is unpredictable. If widespread 
community-transmission occurs, health care infrastructure 
and capacity issues may have a further impact on 
donation and transplantation. These recommendations 
may require regular updation to account for the changing 
epidemiology and new information regarding the 
treatment and testing. All transplant units must be aware 
of national and local guidance for managing patients 
with COVID-19.

No suit or legal proceedings shall lie against any person for 
anything done or intended to be done in good faith under 
this suggestions/advisory unless proved otherwise.
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In late December 2019, an outbreak of an emerging disease 
�FRURQDYLUXV� GLVHDVH� RI� ����� >&29,'���@�� GXH� WR� D� QRYHO�
FRURQDYLUXV� �QDPHG�6$56�&R9��� ODWWHU�� VWDUWHG� LQ�:XKDQ��
China, and rapidly spread in China and outside. The World 
+HDOWK� 2UJDQL]DWLRQ� �:+2�� GHFODUHG� WKH� HSLGHPLF� RI�
COVID-19 as a pandemic on March 12, 2020. The overall 
case-fatality rate is about 2.3% but reaches 8.0% in patients 
aged 70–79 years and 14.8% in those aged >80 years.

The number of people diagnosed with COVID-19 
worldwide crossed the one and half million mark on April 
10, 2020; the case fatality rate across 204 countries and 
territories was 5.2%.[1]

No therapeutics have yet been proven effective for the 
treatment of severe illness caused by SARS-CoV-2.

Infected patients should receive supportive care to help 
alleviate symptoms. Vital organ function should be 
supported in severe cases. There is little empirical evidence 
to guide the management of COVID-19. However, with 
������� QHZ� FDVHV� EHLQJ� FRQ¿UPHG� GDLO\� DQG� WKH� UDWH� VWLOO�
increasing, clinicians taking care of patients with COVID-19 
need guidance now. The suggestions mentioned here are 
based on scarce direct evidence, indirect evidence, and 
clinical observations. The goal is to improve outcomes and 
facilitate research by standardizing care. The suggestions 
provided in this document should never be considered 
mandates, as no suggestion can incorporate all potential 
clinical circumstances. The suggestions are interim guidance 
and will be reevaluated as evidence accumulates.

Numerous collaborative efforts to discover and evaluate the 
HIIHFWLYHQHVV�RI�DQWLYLUDOV��H�J���UHPGHVLYLU���LPPXQRWKHUDSLHV�
�H�J��� K\GUR[\FKORURTXLQH�� VDULOXPDE��� PRQRFORQDO�
antibodies, and vaccines have rapidly emerged. The 
enthusiasm to try new therapies during outbreaks must be 
EDODQFHG� DJDLQVW� HWKLFDO� DQG� VFLHQWL¿F� VDIHJXDUGV��$OWKRXJK�
expert guidance can be sought from local or international 
societies, patients treated with experimental therapies should 
be enrolled in a clinical study when possible.

Vaccines
No vaccine is currently available for SARS-CoV-2. 
Avoidance is the principal method of deterrence. A phase 
1 clinical trial is now planned for an experimental vaccine 
against SARS-CoV-2, mRNA-1273, by Moderna.

Antiviral Therapy
Lopinavir/ritonavir

The guidelines of the Chinese National Health Commission 
recommend aerosolized inhalation of interferon-E (IFNE��
and lopinavir/ritonavir.[2]

Anti-corona Drugs: Current Scenario

Brief Communication

7KH� VSHFL¿F� WKHUDSHXWLF� YDOXH� DQG� VDIHW\� RI� ORSLQDYLU�
ritonavir in patients with COVID-19 are under investigation.

In a randomized, controlled, open-label trial of hospitalized 
adults (n�  � ����� ZLWK� FRQ¿UPHG� 6$56�&R9��� LQIHFWLRQ��
recruited patients had an oxygen saturation of 94% or less 
on ambient air or PaO2 of less than 300 mm Hg and were 
receiving a range of ventilatory support modes (e.g., no 
support, mechanical ventilation, extracorporeal membrane 
R[\JHQDWLRQ� >(&02@��� 7KHVH� SDWLHQWV� ZHUH� UDQGRPL]HG�
to receive ritonavir/lopinavir 400 mg/100 mg PO BID 
for 14 days added to standard care (n�  � ���� RU� VWDQGDUG�
care alone (n�  � ������ 5HVXOWV� VKRZHG� WKDW� WLPH� WR�
clinical improvement did not differ between the two 
JURXSV� � �PHGLDQ�� ��� GD\V��� 7KH� PRUWDOLW\� UDWH� DW� ��� GD\V�
was numerically lower for lopinavir/ritonavir compared 
ZLWK� VWDQGDUG� FDUH� ������� YV�� ����� EXW� GLG� QRW� UHDFK�
VWDWLVWLFDO� VLJQL¿FDQFH�� ,Q� KRVSLWDOL]HG� DGXOW� SDWLHQWV�
ZLWK� VHYHUH� &29,'����� QR� EHQH¿W� ZDV� REVHUYHG� ZLWK�
lopinavir–ritonavir treatment beyond standard care. Future 
WULDOV�LQ�SDWLHQWV�ZLWK�VHYHUH�LOOQHVV�PD\�KHOS�WR�FRQ¿UP�RU�
H[FOXGH�WKH�SRVVLELOLW\�RI�D�WUHDWPHQW�EHQH¿W�[3]

An editorial accompanies this study that is informative in 
regard to the extraordinary circumstances of conducting 
such a study in the midst of the outbreak.[4]

The WHO has not taken a position on the use of lopnavir-
ritonavir in COVID-19 but its SOLIDARITY trial includes 
a lopinavir ritonavir arm. The CDC states that “lopinavir-
ritonavir did not show promise for the treatment of 
hospitalized COVID-19 patients with pneumonia in a recent 
clinical trial in China. This trial was underpowered…” 
The FDA has not taken a position on the use of lopinavir-
ritonavir in COVID-19. The Surviving Sepsis Campaign 
made a weak recommendation against the routine use of 
lopinavir-ritonavir.[5]

Remdesivir

The broad-spectrum antiviral agent remdesivir (GS-5734; 
*LOHDG� 6FLHQFHV�� LV� D� QXFOHRWLGH� DQDORJ� SURGUXJ�� 6HYHUDO�
phases 3 clinical trials are underway for testing remdesivir 
for use in COVID-19 in the United States, South Korea, 
and China. They were deemed to be the most promising 
candidate drug by experts.

An� LQ� YLWUR� study showed that the antiviral activity 
of remdesivir plus IFNE was superior to that of 
lopinavir/ritonavir (LPV/RTV; Kaletra, Aluvia; AbbVie 
&RUSRUDWLRQ��� 3URSK\ODFWLF� DQG� WKHUDSHXWLF� UHPGHVLYLU�
improved pulmonary function and reduced lung viral loads 
and severe lung pathology in mice, whereas LPV/RTV-IFNb 
slightly reduced viral loads without affecting other disease 
parameters. Therapeutic LPV/RTV-IFNb improved 
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pulmonary function but did not reduce virus replication or 
severe lung pathology.[6]

Successful treatment with remdesivir has been reported in 
D� SDWLHQW� ZLWK� &29,'����� D� FOLQLFDO� WULDO� RQ� WKH� HI¿FDF\�
of remdesivir in patients with COVID-19 is currently 
XQGHUZD\� LQ� &KLQD� �1&7��������� 1&7����������
and is expected to be completed in April 2020. No 
peer-reviewed, published safety data are available for 
SARS-CoV-2. The WHO has not taken a position on the 
use of remdesivir in COVID-19 but its SOLIDARITY 
trial includes a remdesivir arm. The CDC has not taken 
a position on remdesivir but describes options for 
obtaining it for hospitalized patients with COVID-19 and 
pneumonia. The FDA reports that it has been working 
ZLWK� WKH� PDNHU� RI� UHPGHVLYLU� WR� ¿QG� PXOWLSOH� SDWKZD\V�
WR� VWXG\� WKH� GUXJ� XQGHU� WKH� )'$¶V� LQYHVWLJDWLRQDO� QHZ�
drug requirements and to provide the drug to patients 
under emergency use. The Surviving Sepsis Campaign 
made no recommendation for or against remdesivir due to 
LQVXI¿FLHQW�HYLGHQFH�[5]

Chloroquine and hydroxychloroquine

Chloroquine phosphate has been shown to have some 
HI¿FDF\� DJDLQVW� &29,'����DVVRFLDWHG� SQHXPRQLD� LQ�
multicenter clinical trials conducted in China.[7]

According to a consensus statement from a multicenter 
collaboration group in China, chloroquine phosphate 
500-mg twice daily in tablet form for 10 days may be 
considered in patients with COVID-19 pneumonia[8]

Wang HW� DO.[9] reported that chloroquine effectively inhibits 
SARS-CoV-2 LQ�YLWUR.

Hydroxychloroquine and chloroquine have been shown 
to have� LQ� YLWUR� activity against SARS-CoV-2, with 
hydroxychloroquine being more potent.[9,10] Clinical 
trials, however, provide an inconsistent message. Small 
controlled clinical trials from more than 10 hospitals in 
China reportedly indicate that chloroquine is superior to 
controls in preventing pneumonia, improving lung imaging 
¿QGLQJV��KDVWHQLQJ�FRQYHUVLRQ�WR�D�YLUXV�QHJDWLYH�VWDWH��DQG�
shortening the duration of disease.[11] However, two of the 
trials are now publicly available, and they have important 
limitations: in a negative trial, both arms included 
patients who had undergone treatment with anti-viral 
drugs[12] and, in a positive trial, the arms of the trial had 
important baseline differences.[13] A small controlled trial 
from France reported that hydroxychloroquine hastens 
conversion to a virus-negative state, but important 
limitations included a lack of patients with severe illness, 
lack of blinding, no randomization, and loss to follow-
up.[14] The results are notable for a shift toward treatment 
with hydroxychloroquine or chloroquine as the severity of 
COVID-19 increased, indicating that the perceived balance 
RI� SRWHQWLDO� EHQH¿WV� WR� KDUPV� FKDQJHG� DV� WKH� VHYHULW\� RI�
illness increased.

The WHO has warned against the use of medications 
that have not been proven in an RCT; its SOLIDARITY 
trial includes a chloroquine arm. The CDC says, “There 
are no currently available data from RCTs to inform 
clinical guidance on the use, dosing, or duration of 
hydroxychloroquine for prophylaxis or treatment of 
SARS-CoV-2 infection.” The US FDA stated that there is 
LQVXI¿FLHQW� HYLGHQFH� WR� VXSSRUW� WUHDWPHQW� RI� &29,'����
with hydroxychloroquine or chloroquine, but issued an 
emergency-use authorization to allow both donated drugs 
“to be distributed and prescribed by doctors to patients 
with COVID-19, as appropriate, when a clinical trial is not 
available or feasible.” The Surviving Sepsis Campaign made 
no recommendation for or against hydroxychloroquine or 
FKORURTXLQH�GXH�WR�LQVXI¿FLHQW�HYLGHQFH�[5]

The National Taskforce for COVID-19 from India 
recommended the use of hydroxychloroquine for 
prophylaxis of SARS-CoV-2 infection for:
1. Asymptomatic healthcare workers having direct contact 

ZLWK�VXVSHFWHG�RU�FRQ¿UPHG�FDVHV�RI�&29,'���
��� $V\PSWRPDWLF�IDPLO\�FRQWDFWV�RI�FRQ¿UPHG�FDVHV�

This recommendation is subject to the following conditions:
1. Hydroxychloroquine is found to be effective against 

coronavirus in laboratory studies and in-vivo studies. 
Currently, there is no direct evidence about its role 
in prophylaxis. The recommendation for the use of 
hydroxychloroquine as a prophylactic agent against 
SARS-CoV-2 infection is based on empirical evidence, 
DV� ZHOO� DV� ULVN�EHQH¿W� FRQVLGHUDWLRQ�� DQG� LWV� VDIHW\�
SUR¿OH

2. Dose:
a. Asymptomatic healthcare workers: 400 mg per week 

for 8 weeks
E�� $V\PSWRPDWLF� IDPLO\� FRQWDFWV� RI� FRQ¿UPHG� FDVHV��

400 mg per week for 4 weeks.
4. The drug is not recommended for children under 

15 years of age
��� 7KH� GUXJ� LV� FRQWUDLQGLFDWHG� LQ� SHUVRQV� ZLWK� VLJQL¿FDQW�

hepatic or renal dysfunction and those with known 
hypersensitivity to the 4-aminoquinoline compound.

Glucocorticoids

Patients with COVID-19 have elevated levels of 
SUR�LQÀDPPDWRU\� F\WRNLQHV� DQG� RWKHU� LQÀDPPDWRU\�
biomarkers, leading some clinicians to postulate that 
V\VWHPLF� FRUWLFRVWHURLG� WKHUDS\� PD\� EH� EHQH¿FLDO�� ,Q� D�
retrospective study of patients with SARS-CoV and sepsis, 
steroids, at a mean daily dose of 105.3 _ 86.1 mg in 147 of 
����QRQFULWLFDO�SDWLHQWV����������UHGXFHG�PRUWDOLW\�UDWH�DQG�
shortened duration of hospitalization, whereas 121 of 152 
FULWLFDO�SDWLHQWV� �������� UHFHLYHG�FRUWLFRVWHURLGV� DW� D�PHDQ�
daily dose of 133.5 _ 102.3 mg, and 25 died.[15]

A subsequent retrospective, observational study of 
309 patients with MERS showed that those who received 
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high-dose steroids were more likely to require mechanical 
ventilation, vasopressors, and RRT.[13]

A retrospective study of 84 patients with ARDS associated 
with COVID-19 found lower mortality in those treated 
ZLWK� PHWK\OSUHGQLVRORQH�� EXW� WKH� ¿QGLQJV� DUH� OLPLWHG� E\�
the observational design of the study, small sample size, 
and possible confounders.[16]

In a meta-analysis of corticosteroid use in patients with 
SARS, four studies provided conclusive evidence of harm 
(psychosis, diabetes, avascular necrosis, and delayed viral 
FOHDUDQFH��[17]

Therefore, the use of steroids is controversial and not 
recommended by the World Health Organization because of 
potential inhibition of viral clearance and prolongation of 
the duration of viremia.[18]

The WHO says that clinicians should “not routinely give 
systemic corticosteroids for the treatment of viral pneumonia 
outside clinical trials.” The CDC says “corticosteroids 
should be avoided unless indicated for other reasons, 
such as management of chronic obstructive pulmonary 
disease exacerbation or septic shock.” The FDA has not 
taken a position on the use of systemic corticosteroids 
in COVID-19. The Surviving Sepsis Campaign made a 
weak recommendation against systemic corticosteroids in 
mechanically ventilated COVID-19 patients without ARDS, 
but a weak recommendation for systemic corticosteroids in 
mechanically ventilated COVID-19 patients with ARDS.[5]

Convalescent plasma

Evidence shows that convalescent plasma from patients 
who have recovered from viral infections can be used as a 
treatment without the occurrence of severe adverse events. 
This has been noted in Ebola and Middle East respiratory 
syndrome viral infections.[19,20]

2QH� SRVVLEOH� H[SODQDWLRQ� IRU� WKH� HI¿FDF\� RI� FRQYDOHVFHQW�
plasma therapy is that the antibodies from convalescent 
plasma might suppress viremia.

Preliminary clinical studies in China have shown that 
early application of convalescent plasma in patients with 
COVID-19 could accelerate clinical recovery.[21]

)LQGLQJV� IURP� D� SUHOLPLQDU\� VWXG\� RI� ¿YH� VHYHUHO\� LOO�
patients with COVID-19 who were treated in the Shenzhen 
7KLUG� 3HRSOH¶V� +RVSLWDO�� &KLQD�� XVLQJ� SODVPD� IURP�
recovered individuals.[22] All patients had severe respiratory 
failure and were receiving mechanical ventilation; one 
needed ECMO and two had bacterial and/or fungal 
pneumonia. Four patients without coexisting diseases 
received convalescent plasma around hospital day 20, and 
D� SDWLHQW� ZLWK� K\SHUWHQVLRQ� DQG� PLWUDO� YDOYH� LQVXI¿FLHQF\�
received the plasma transfusion on day 10. The donor 
plasma had demonstrable IgG and IgM anti-SARS-CoV-19 
antibodies and neutralized the virus� LQ� YLWUR� cultures. 

Although these patients continued to receive antiviral 
treatment primarily with lopinavir/ritonavir and IFN, the 
use of convalescent plasma may have contributed to their 
recovery because the clinical status of all patients had 
improvement approximately 1 week after transfusion, as 
evidenced by normalization of body temperature as well 
as improvements in SOFA scores and PAO2/FIO2 ratio. In 
DGGLWLRQ��WKH�SDWLHQWV¶�QHXWUDOL]LQJ�DQWLERG\�WLWHUV�LQFUHDVHG��
and respiratory samples tested negative for SARS-CoV-2 
between 1 and 12 days after transfusion. Even though 
the cases in this report by Shen HW� DO. are compelling and 
well-studied, this investigation has important limitations 
that are characteristic of other “anecdotal” case series. 
The intervention, administration of convalescent plasma, 
was not evaluated in a randomized clinical trial, and the 
outcomes in the treatment group were not compared 
with outcomes in a control group of patients who did 
not receive the intervention. Therefore, it is not possible 
to determine the true clinical effect of this intervention 
or whether patients might have recovered without this 
therapy. In addition, patients received numerous other 
WKHUDSLHV� �LQFOXGLQJ� DQWLYLUDO� DJHQWV� DQG� VWHURLGV��� PDNLQJ�
LW� LPSRVVLEOH� WR� GLVHQWDQJOH� WKH� VSHFL¿F� FRQWULEXWLRQ� RI�
convalescent plasma to the clinical course or outcomes. 
Moreover, convalescent plasma was administered up to 
3 weeks after hospital admission, and it is unclear whether 
this timing is optimal or if earlier administration might have 
been associated with different clinical outcomes. Despite 
these limitations, the study does provide some evidence 
to support the possibility of evaluating this well-known 
therapy in more rigorous investigations involving patients 
with COVID-19 and severe illness. No adverse events were 
reported among patients receiving convalescent plasma.

Despite the potential utility of passive antibody treatments, 
there have been few concerted efforts to use them as initial 
therapies against emerging and pandemic infectious threats. 
The absence of large trials certainly contributes to the 
hesitancy to employ this treatment Both academic,[23] and 
LQGXVWU\�JURXSV�DUH�EHJLQQLQJ�WR� LQYHVWLJDWH� WKH�HI¿FDF\�RI�
passive antibody therapies for COVID-19 infection.

Currently two trials, an open-label, nonrandomized clinical 
WULDO� 1&7���������� DQG� D� PXOWLFHQWHU�� UDQGRPL]HG�� DQG�
SDUDOOHO� FRQWUROOHG� WULDO� �&KL&75������������ RQ� WKH�
HI¿FDF\�RI�FRQYDOHVFHQW�SODVPD�LQ�SDWLHQWV�ZLWK�&29,'�����
is underway in China.

The US FDA has approved the use of plasma from recovered 
patients to treat people who are critically ill with COVID-19, 
provided that doctors get approval over the telephone.[24] 
FDA has issued guidance to provide recommendations to 
health care providers and investigators on the administration 
and study of investigational convalescent plasma collected 
from individuals who have recovered from COVID-19 
�&29,'���� FRQYDOHVFHQW� SODVPD�� GXULQJ� WKH� SXEOLF� KHDOWK�
emergency. The guidance also provides recommendations 
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to blood establishments on the collection of COVID-19 
convalescent plasma.[25]

Monoclonal antibody

A monoclonal antibody against COVID-19 has not yet been 
developed. Monoclonal antibody directed against the RBD 
domain of the S Q7 protein of MERS-CoV has been found 
to have neutralizing activities in plaque assays LQ�YLWUR.[26]

Tocilizumab

Tocilizumab, a monoclonal antibody against the IL-6 receptor, 
has achieved encouraging preliminary clinical results. Patients 
ZLWK�&29,'����KDYH�HOHYDWHG�OHYHOV�RI�WKH�SUR�LQÀDPPDWRU\�
cytokine, IL-6, with the most severely ill patients showing 
the highest levels. Tocilizumab antibody that has proven 
effective in other IL-6 mediated diseases. It is recommended 
E\�&KLQD¶V�1DWLRQDO�+HDOWK� &RPPLVVLRQ� IRU� XVH� LQ� &29,'��
19 patients with elevated IL-6 levels. The WHO, CDC, and 
FDA have not taken a position on the use of tocilizumab in 
COVID-19, although the FDA approved an RCT comparing 
tocilizumab to standard care. The Surviving Sepsis Campaign 
made no recommendation for or against tocilizumab due to 
LQVXI¿FLHQW�HYLGHQFH�[5]�7KH�VDIHW\�DQG�HI¿FDF\�RI�WRFLOL]XPDE�
in COVID-19 infection are undergoing evaluation by a 
PXOWLFHQWHU�UDQGRPL]HG�FRQWUROOHG�WULDO��&KL&75������������

Hydroxychloroquine and azithromycin

In an open-label non-randomized French clinical trial 
FRQ¿UPHG� &29,'���� SDWLHQWV� ZHUH� LQFOXGHG� LQ� D� VLQJOH� DUP�
protocol from early March to March 16th, to receive 600 mg of 
hydroxychloroquine daily and their viral load in nasopharyngeal 
swabs was tested daily in a hospital setting. Depending on 
their clinical presentation, azithromycin was added to the 
treatment. Untreated patients from another center and cases 
refusing the protocol were included as negative controls. The 
presence and absence of a virus at Day6-post inclusion was 
considered the end point. Six patients were asymptomatic, 
22 had upper respiratory tract infection symptoms and eight 
had lower respiratory tract infection symptoms. Twenty cases 
ZHUH� WUHDWHG� LQ� WKLV� VWXG\� DQG� VKRZHG� D� VLJQL¿FDQW� UHGXFWLRQ�
of the viral carriage at D6-post inclusion compared to controls, 
and much lower average carrying duration than reported of 
untreated patients in the literature. Azithromycin added to 
K\GUR[\FKORURTXLQH� ZDV� VLJQL¿FDQWO\� PRUH� HI¿FLHQW� IRU� YLUXV�
elimination. Despite its small sample size our survey shows 
WKDW� K\GUR[\FKORURTXLQH� WUHDWPHQW� LV� VLJQL¿FDQWO\� DVVRFLDWHG�
with viral load reduction/disappearance in COVID-19 patients 
and its effect is reinforced by azithromycin.[14]

Favipiravir

It is a RNA-dependent RNA polymerase inhibitor. It is the 
-DSDQHVH�ÀX�GUXJ. Hypothesized to have an antiviral action 
RQ�6$56�&R9��� �51$�YLUXV���PXOWLSOH� FOLQLFDO� VWXGLHV� DUH�
underway for SARS-CoV-2.

A Chinese trail used Favipravir on 340 patients and 
showed viral disappearance in 4 days compared to the 

ones who did not get the drug. However, this trial has 
EHHQ� WDNHQ� RII� WKH� LQWHUQHW� IRU� UHDVRQV� QRW� VSHFL¿HG��
1R� SHHU�UHYLHZHG� SXEOLVKHG� HI¿FDF\� GDWD� DYDLODEOH� IRU�
SARS-CoV-2.Preliminary, unpublished trial data suggest a 
more potent antiviral action with favipiravir compared with 
lopinavir–ritonavir, but caution is advised in interpreting 
these results No peer-reviewed, published safety data 
available for SARS-CoV-2; preliminary, unpublished 
trial data suggest fewer adverse events with Favipravir 
compared with lopinavir–ritonavir, but caution is advised in 
interpreting these results.[27]

6HFRQGDU\� KHPRSKDJRF\WLF� O\PSKRKLVWLRF\WRVLV� �V+/+��
may be responsible for some of the deaths in adult 
patients with severe COVID19. Experience of 
ORZYROXPH� SODVPD� H[FKDQJH� �3/(;�� ZLWK� ORZGRVH�
steroid in the treatment of adult patients with sHLH 
and acute liver failure caused by dengue virus and 
other nonviral triggers and how this may be effective 
in the management of severe COVID19 is dealt in this 
study from CMC, Vellore. sHLH is poorly understood 
and without effective treatment. Endothelium of the 
capillaries of the lungs and kidneys and of liver 
VLQXVRLGV�GRHV�QRW�H[SUHVV�YRQ�:LOOHEUDQG�IDFWRU��9:)��
in health and is where most macrophages are located. 
Plasma VWF levels are high in sHLH and require 
clearance by macrophages, which when activated enlarge 
and likely block the lumen. Current histology studies 
neither appreciate microcirculatory sludge nor display 
endothelial–macrophage interactions. The authors 
hypothesize that lowvolume PLEX and lowdose steroid 
may reverse sHLH and improve survival in severe 
COVID19 patients with acute lung injury.[28]

The COVID-19 outbreak is a stark reminder of the ongoing 
challenge of emerging and reemerging infectious pathogens 
and the need for constant surveillance, prompt diagnosis, 
and robust research to understand the basic biology of new 
organisms and our susceptibilities to them, as well as to 
develop effective countermeasures.

No drugs or biologics have been proven to be effective 
for the prevention or treatment of COVID-19. Numerous 
antiviral agents, immunotherapies, and vaccines are being 
investigated and developed as potential therapies.

Most patients with COVID-19 in China were given 
empirical broad-spectrum antibiotics and many, oseltamivir, 
because laboratory diagnosis of COVID-19 takes time, and 
distinguishing the disease from other bacterial and viral 
SQHXPRQLDV� LV� RIWHQ� GLI¿FXOW��$Q\� HPSLULFDO� DQWLELRWLF� DQG�
DQWL�LQÀXHQ]D� WKHUDS\�VKRXOG�EH� UDSLGO\�GH�HVFDODWHG�EDVHG�
on microbiology test results and clinical response.

The trade-off between waiting for evidence before deciding 
whether to administer a therapy and using a therapy while 
DZDLWLQJ�HYLGHQFH�LVQ¶W�XQLTXH��KRZHYHU�� LW� LV�PDJQL¿HG�E\�
the urgency of a pandemic.[29] The tension is probably best 
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solved by creating evidence during routine patient care, 
while awaiting clinical trial results.

In conclusion, empirical evidence, particularly randomized 
trials, are desperately needed to guide therapy. Supportive 
care remains the mainstay of treatment and social distancing 
remains an important part of prevention. The suggestions 
provided in this document will be periodically reevaluated 
DV�QHZ�HYLGHQFH�HPHUJHV�DQG�PRGL¿HG�DFFRUGLQJO\�

:KHQ� LW� FRPHV� WR� ¿QGLQJV�� WKH� &29,'���� WUDLQ� LV� DQ�
express, whereas the rigorous science coach is a local. Until 
WKDW� ORFDO� DUULYHV� DW� LWV� ¿QDO� GHVWLQDWLRQ�� LW�PD\� EH�ZLVH� WR�
ODEHO� DOO� WKLV� UHVHDUFK²SUHSULQWV�� SHHU�UHYLHZHG� SDSHUV±±
with a black-box warning: “There is some evidence for this 
now. It will likely turn out to be at least partially wrong.”
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In the current situation, the best way to prevent novel 
FRURQDYLUXV� GLVHDVH� ����� �&29,'����� LV� WR� DYRLG�
exposure to the virus. There is currently no evidence-based 
treatment and effective vaccine to manage and prevent 
COVID-19. With the information available now, the main 
route of spread is between human-to-human, either from 
a symptomatic affected person or from an asymptomatic 
carrier, via respiratory droplets or contact. There is still 
controversy of orofecal and airborne transmission. The 
limited health infrastructure available and the impending 
risk of a potentially explosive outbreak necessitates urgent 
measures to control this pandemic. Social distancing and 
the following recommendations are found to be most useful 
to control the pandemic.

The following recommendations apply for all general 
public as well as to patients with chronic kidney disease, 
on dialysis and following kidney transplantation.[1,2]

General Advice
1. Avoid agglomerations and closed crowded spaces
2. Maintain a distance of at least 1-2 meters, especially 

from persons with respiratory symptoms
3. Stay home if sick or with any respiratory symptoms or 

even if asymptomatic, if there is a history of contact 
with a suspected COVID patient

4. Avoid non-essential travel
5. Avoid touching various surfaces unnecessarily.

Hand Hygiene
1. Wash hands with soap and water for at least 20 seconds, 

especially after blowing the nose, coughing, sneezing, 
or being in any public place

2. If the hands are not soiled and/or soap is not available, 
use a hand sanitizer containing at least 60% alcohol

3. “My 5 moments for hand hygiene” (https://www.who.
LQW�JSVF��PD\�EDFNJURXQG��PRPHQWV�HQ�� DUH� D� VLPSOH��
effective guide on how to perform hand hygiene

4. If soap or alcohol-based hand rub is not available, 
FKORULQDWHG�ZDWHU���������FDQ�EH�XVHG��WKRXJK�UHSHDWHG�
use can lead to dermatitis and should be watched out 
for

5. Refrain from touching your eyes, nose and mouth with 
unwashed hands

��� 'U\� \RXU� KDQGV� ZLWK� WLVVXH� SDSHU� �SUHIHUDEO\�� RU� ZLWK�
a clean, dry cloth, single-use towel or hand drier as 
available.

Respiratory Etiquette
1. Nose and mouth should be covered with a tissue while 

FRXJKLQJ�RU�VQHH]LQJ�RU�LQVLGH�RI�D�ÀH[HG�HOERZ�VKRXOG�

Infection Prevention and Control Guidelines for COVID
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be used. The tissue has to be disposed of in the trash 
immediately, followed by proper hand hygiene.

Personal Protective Equipment
Personal protective equipment are alone or combination of 
PXOWLSOH�FRQVXPDEOH�XVHG�E\�WKH�KHDOWKFDUH�ZRUNHU��+&:��
and other individual and include:[2]

1. Face mask
2. Cap or hood
3. Goggle
4. Face shield
5. Shoe cover
6. Gown
7. Full cover or cover all.

Given the area where the HCW is working and the degree 
of risk involved, decides what all components of PPE one 
should use. Three different levels of protection are shown 
in Table 1. The guidance for the use of PPE in different 
health setting has been shown in Table 2.

Table 1: Different levels of protection
LEVEL-3 
PROTECTION

LEVEL-2 
PROTECTION

LEVEL-1 
PROTECTION

Branded Coverall 
�7\YHF��7\FKHP��HWF��
N95
Goggles 
Face shield
*ORYHV��'RXEOH�
Long Shoe cover

N95 Mask
Coverall/ Gown
Hood
Goggles
Long shoe cover
*ORYHV��'RXEOH�

N95 mask
Gown
Goggles
*ORYHV��'RXEOH�

However, as face mask are most commonly used PPE, little 
more details are usefull.

Face Mask
Use of face mask and type of face mask is probably the 
most controversial issue in current pandemic. Its use 
usually takes into consideration that in which area person 
is working and what is availability of mask. One should 
follow the guidelines being provided by the local health 
authority.[3]

1. Any individual should wear face mask if he has 
respiratory tract infection, if he cares for those with 
respiratory symptoms or when entering a healthcare 
SURYLGHU¶V�SODFH

2. There are two broad category of face mask; three-layer 
surgical mask and N-95 mask

��� $� WULSOH�OD\HUHG� VXUJLFDO�PDVN� LV� VXI¿FLHQW� IRU� SHUVRQDO�
protection in usual situation in healthcare setting

4. N-95 mask is necessary for following situations:
�� ,I�+&:�LV�ZRUNLQJ�LQ�&29,'�VFUHHQLQJ�DUHD
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�� ,I� +&:� LV� SHUIRUPLQJ� DQ� DHURVRO� JHQHUDWLQJ�
procedure like endotracheal intubation, adjustment 
of C-PAP or ventilator settings, nasogastric tube 
insertion, cardio-pulmonary resuscitation, etc.

�� :KLOH� UHVSLUDWRU\� VDPSOH� FROOHFWLRQ� RI� VXVSHFWHG�
COVID-19 patient

�� :KLOH�FDULQJ�IRU�NQRZQ�&29,'����SRVLWLYH�SDWLHQW�

Masks Management
1. Mask must cover mouth and nose minimizing all gaps 

between the mask and face
2. Do not touch the mask when in use
3. Remove masks by removing the lace from behind. If in 

contact with the front of the mask/damp mask-perform 
hand hygiene and replace the mask

4. If face masks are not available, homemade masks like 
scarfs can be used as a last resort, and it should cover 
the entire front and sides of the face and should extend 
to the chin or below

5. Do not reuse masks
�� 0RVW� RI� WKH� PDVNV� DUH� VLQJOH� XVH� PDVN�� LQFOXGLQJ�

N-95 mask. However, in situation where there is 
shortage of N-95 mask, there are guidelines to process 
N-95 mask for reuse. Such guidelines are available on 

CDC website. Out of various procedures suggested, 
one should follow process for reuse as suggested by 
local health authorities.

General Cleaning[4]

1. Like other coronaviruses, COVID-19 can survive on 
various surfaces for 2 hours to 9 days, depending on a 
number of environmental factors

2. Clean frequently used objects/surfaces daily like phones, 
tablets, handles, keyboards, and switches, etc.

3. Common disinfectants such as 70% ethanol or sodium 
K\SRFKORULWH� ������� DQG� GLOXWHG� KRXVHKROG� EOHDFK�
��� SDUW� EOHDFK� WR� �� SDUWV� ZDWHU�� XVHG� IRU� RQH� PLQXWH�
should be effective

4. List of household detergents effective 
against COVID-19 is available in https://
w w w . e p a . g o v / p e s t i c i d e - r e g i s t r a t i o n /
list-n-disinfectants-use-against-sars-cov-2

5. Cleaning with soap and water can be done if surfaces 
are dirty

6. Clothes of COVID-19 suspected patients should be 
machine washed separately with warm water at 60-90°C 
and following any contact with such clothes, proper 
hand hygiene should be performed.

Table 2: Guidance for use of PPE in Different Healthcare Settings
Setting Target personnel Activity PPE type
COVID-ICU+WARD HCW+HSS AGP Level-3
Screening Area potential to have 
suspected COVID

HCW Screening Level-2
HCW Respiratory Sampling Level-3
HSS Disinfection/Patient Shifting Level-2

Non-COVID ICUs
Emergency Sick Area

HCW AGP Level-2
HSS Disinfection/Patient Shifting Level-1

Emergency Screening Area HCW Screening Level-2
HSS Disinfection TLM+HDG

Hospital Emergency Area HCW NAGP TLM+Gloves
HSS Disinfection/Patient Shifting TLM+HDG

Screening general OPD HCW Screening N95 mask 
*ORYHV��6LQJOH�

HSS Disinfection TLM+HDG
General OPD HCW NAGP TLM

HSS Disinfection TLM+HDG
General Ward HCW NAGP TLM

HSS Disinfection/Patient Shifting TLM+HDG
Laboratory personnel HCW Dealing Respiratory samples Level-1
Radiodiagnosis 
If handling COVID Positive/suspect

HCW NAGP TLM

Ambulance (HCW travelling 
LQSDWLHQW�FRPSDUWPHQW�

HCW $WWHQGLQJ�SDWLHQW��'LUHFW�FRQWDFW�!���PLQ� Level-2
HSS Disinfection TLM+HDG
Driver No Direct contact Triple layer mask

Dispensary Pharmacist Drug Dispensing TLM
COVID Patient/Suspect Patient For Droplet prevention TLM
2I¿FHV�6WDII All staff Patient contact TLM
2I¿FHV�6WDII All staff No Patient contact No PPE
+&:��+HDOWK�FDUH�ZRUNHU��GRFWRU��QXUVHV�	�WHFKQLFLDQ���+66��+RVSLWDO�6XSSRUW�6WDII��&OHDQHU�6ZHHSHU�+$���1$*3��1RQ�DHURVRO�
generating procedure, AGP: Aerosol generating procedure, TLM: Triple layer mask, HDG: Heavy duty gloves
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Water Supply
1. Though COVID-19 has not yet been detected in 

drinking water, like other coronaviruses, chlorination 
and disinfection with ultraviolet light as done in 
conventional, centralized water treatment methods 
should be effective

2. If a centralized supply is not available, household 
water treatment methods, including boiling, using 
QDQRPHPEUDQH�¿OWHUV�� FKORULQH�� RU�89� LUUDGLDWLRQ��PD\�
be used.

Chemoprophylaxis[5]

The National task force for COVID-19 by Indian Council 
RI�0HGLFDO�5HVHDUFK� �,&05��KDV� UHFRPPHQGHG� WKH�XVH�RI�
hydroxy-chloroquine ONLY for prophylaxis in high-risk 
population viz. asymptomatic HCWs involved in the 
FDUH� RI� VXVSHFWHG�FRQ¿UPHG� FDVHV� RI� &29,'���� DQG�
DV\PSWRPDWLF� KRXVHKROG� FRQWDFWV� RI� ODERUDWRU\� FRQ¿UPHG�
cases. The doses recommended are 400 mg twice a day 
on day one followed by 400 mg once a week for seven 
weeks for health care workers and 400 mg twice a day on 
day 1, followed by 400 mg once a week for three weeks 
IRU� DV\PSWRPDWLF� KRXVHKROG� FRQWDFWV� RI� FRQ¿UPHG� FDVHV��
However, in view of various side effects of the drug, it 
should only be given under prescription by registered 
PHGLFDO�SUDFWLWLRQHU��)XUWKHU��DV�RI�QRZ�HI¿FDF\�RI�WKH�GUXJ�
in above given setting has not been proven by randomized 
controlled trial.
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Introduction
&RURQDYLUXV� GLVHDVH� �&29,'� ����� ZKLFK�
was started in Wuhan, China in December 
2019 has become a pandemic, leading 
to unprecedented risk to the human race. 
The majority of affected have mild illness 
resolving spontaneously, but 10%–15% of 
patients develop serious complications like 
DFXWH�UHVSLUDWRU\�GLVWUHVV�V\QGURPH��$5'6���
septic shock, and multiorgan failure.[1,2] 
WHO and global leaders along with medical 
fraternity started tremendous efforts to 
protect citizens and contain this pandemic.[3] 
However, fear and panic wave accelerating 
ahead of the pandemic worldwide, which 
is being driven by prejudice or erroneous 
information. This has not only triggered 
discrimination and stigma of disease but also 
lead to hindrance in rapid response policies 
RI� KHDOWK� RI¿FLDOV� DQG� SROLF\PDNHUV�[4] 
While working in a pandemic environment, 
KHDOWKFDUH� ZRUNHUV� �+&:�� KDYH� DOVR�
developed physical and mental fatigue 
due to the loss of patients as well as their 
colleagues, creating fear and panics for them 
as well.[5] Such issues need to be addressed 
earliest and must be resolved.

³,QIRGHPLF´�RI�&29,'���
As the COVID 19 cases continue to spread 
across the country, and the information 
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Abstract
&RURQDYLUXV�GLVHDVH��&29,'������ZKLFK�ZDV�VWDUWHG�LQ�:XKDQ��&KLQD�LQ�'HFHPEHU������KDV�EHFRPH�
a pandemic, leading to unprecedented risk to the human race. However, fear wave accelerating ahead 
of pandemic worldwide is driven by prejudice or erroneous information. This has been termed as 
“infodemics” by WHO considering its fake nature, which triggered discrimination and stigma of 
disease along with the failure of rapid response policies. Additionally, the lack of adequate pandemic 
SUHSDUHGQHVV� SODQV� LGHQWL¿HG� LQ� PDQ\� FRXQWULHV� PD\� EH� UHVSRQVLEOH� IRU� LQIRGHPLFV�� 1RQ&29,'�
medical illnesses have taken a back seat at many places while implementing COVID 19 control 
strategies and patients are diverted to COVID 19 screening hospitals leading to a potential health 
crisis. Now, we also have to focus on mitigating infodemics and its implications at the social front 
while strategic planning to control current and future pandemics.
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DERXW� GLI¿FXOW� WR� WUHDW� VHYHUH� DFXWH�
respiratory illness disseminate, information 
ÀRZV� DW� PXFK� IDVWHU� WKDQ� WKH� YLUXV�
IURP� VRFLDO� PHGLD� DQG� SULYDWH� XQ¿OWHUHG�
networks like WhatsApp, Facebook, 
Twitter, YouTube, TikTok, etc., Mostly 
such information about the illness is often 
derived from preliminary observations, and 
hence is often unreliable and speculative. 
However, it does leads to lots of confusion, 
panic attacks, and anxiety amongst citizens. 
This situation was recently described 
as “infodemic” by the World Health 
2UJDQL]DWLRQ��:+2��[6] Commenting on the 
burning issue of COVID 19 globally, social 
media like Wall Street Journal also used 
“infodemic” quoting as “when unreliable 
information spreads far and wide”.[7] Such 
uncontrolled information can be dangerous 
in the sense that policies implementated 
to control the pandemic become more 
GLI¿FXOW�� +HQFH� WKH� LPSRUWDQW� IDFWRU� LQ� WKH�
current pandemic is to provide authentic 
information from reliable sources.

Infectious Disease and Psychology
We know people response to highly 
infectious diseases can lead to the 
development of fear, stress, anxiety, sense 
of insecurity, and prejudicial behaviors, 
especially when the infectious disease 
outbreak is sudden with rapid spread, 
making it pandemic along with fatalities.[4] 
In history, epidemics of infectious disease 
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KDYH� EHHQ� DVVRFLDWHG� ZLWK� VSHFL¿F� FRPPXQLW\� JURXSV��
which prompted fear, stigma, and discrimination 
to concerned ethnicity. This has been observed in 
outbreaks of typhus fever and cholera in Russian Jewish 
immigrants, bubonic plague in Chinatown community, 
hantavirus infection in Native Americans, severe acute 
UHVSLUDWRU\� V\QGURPH� �6$56�� RXWEUHDN� LQ� WKH� &KLQHVH�
population.[8] Previous studies had documented similar 
reactions with inability to implement containment measures 
for infectious diseases like tuberculosis, leprosy, and HIV/
AIDS. The fear and anxiety of being labeled as a potential 
VRXUFH� WR� WUDQVIHU�6$56�ZHUH� VR� WUDXPDWL]LQJ� IRU�SDWLHQW¶V�
subgroup that it created stigma for whole society.[9]

Fear and stigma of the disease usually go hand in hand and 
fearful minds can lead to hatred or stigmatize a subgroup 
of the population. This stigma can be related to a particular 
race, region, descent, and country where the disease started 
but can go up to continents and beyond.[8] In an attempt to 
contain the pandemic, WHO and other national authorities 
have advised isolation of active cases, quarantine of close 
contacts, sealing off hotspots, nationwide lockdowns, 
and domestic travel and visa cancellation with an aim of 
stopping international travel. While it helps in controlling 
the spread of disease, this also causes fear, discrimination, 
and suspicious behavior amongst the people and may affect 
important supply chains. It also can lead to the development 
of not only obsession and multiple somatic complaints 
OLNH� FKHVW� WLJKWQHVV�� GLI¿FXOW\� LQ� EUHDWKLQJ� EXW� DOVR� WKH�
occurrence of insomnia, lethargy, loss of concentration, 
anger, and depression.[8,10]

Impact of Fear of Disease
Epidemiological studies about infectious disease outburst 
showed that though the general population needs prompt 
information related to the latest development, a high-risk 
subgroup is exposed to the danger of fear, stigma, and 
discrimination of disease, which needs to be addressed by 
healthcare professionals and policymakers. This stigma 
with fear of disease in AIDS had adversely impacted 
the testing and treatment of infected patients. Similar 
unwillingness for testing and treatment of tuberculosis 
has been noticed by medical staff in an immigrant 
population. Also, studies have shown that the incidence 
RI� SRVWWUDXPDWLF� VWUHVV� GLVRUGHU� �376'�� LQFUHDVHV� DIWHU�
any infectious outbreak.[8,9] The classical example of such 
an illness is SARS, which gave rise to global anxiety 
due to highly contagious nature and rapid spread through 
international travelers. Some amount of panic reaction can 
be rational, but high mortality rates and epidemic spread 
of such outbreaks can have a more harmful impact in the 
form of anger, blaming, and violence against people from 
the area of disease origin.[8]

Due to social media infodemics, people got more confused 
and became hyperreactive leading to unbelievable scenarios 
in the current COVID 19 pandemic.[10] As the disease can 

spread from droplets, people have manhandled persons 
in the public places after sneezing due to the fear of 
disease. When isolation of cases or contacts started and 
lockdowns imposed as a control measure, some people not 
only noticed weariness and loneliness but also scared that 
lead to occasional suicidal tendency. One person jumped 
off from terrace to end his life due to the fear of disease 
when he was hospitalized for COVID 19 while another has 
killed himself to protect his community members. People 
from disease hotspots are so scared that they are not going 
RXW� IRU� WKH� WUHDWPHQW� RI� RWKHU� DLOPHQWV� DV� ZHOO�� 9LOODJHUV¶�
reaction is so furious that they are not allowing people 
from urban areas to enter into their villages, with an idea 
that this infection is of an urban area and should not come 
LQWR� WKH� UXUDO� DUHD��$OVR�� DV� WKHUH� LV� QR� VSHFL¿F� WUHDWPHQW�
or vaccine for COVID 19 till now, it is fueling more fear 
among the general population.[10,11]

HCW also develop psychological effects due to COVID 
19 when it leads to intense workload along with the fear 
of getting infected while handling patients on a large 
scale.[8] Print and social media reports incidents of HCW 
facing discrimination and not allowed to come back to their 
home and also rejected by asking them to evacuate rented 
premises.[11]�8QDYDLODELOLW\� RI� VXI¿FLHQW� SHUVRQDO� SURWHFWLYH�
equipments have already created a fearful wave in minds of 
HCW, which impacted in a hazardous way to close down 
their daycare clinics or OPDs. Like everybody, HCW are 
also exposed to rumors and wrong information from social 
media infodemic apart from exposure to infected patients, 
fueling in their apprehension to work in an infected 
environment. This is further strongly affected by increasing 
stigmatization and mistrust among their societies.[6,12] 
Discrimination and racism going on peak especially for 
Asian people after social media posts accusing a country 
about using the virus as a bioweapon, which created many 
theories and conspiracies. This pandemic is exposing 
all negative aspects of human mentality rather than 
solidarity.[11,13]

Strategies to Counter Fear of COVID 19
To mitigate the fear of infectious disease outbreak 
and counter all the infodemics related to it along with 
protecting public health is complex but an important part 
of public health crisis management. All harmful impacts of 
fear of disease need to be evaluated and managed with the 
KHOS� RI�PHQWDO� KHDOWK� H[SHUWV�ZLWK� EHKDYLRUDO�PRGL¿FDWLRQ�
and spreading awareness, which helps in preventing 
stigmatization of the population at risk.[8]

The most integral step to reduce this fear and stigma 
of COVID 19 is education and authentic transparent 
information from reliable sources. This rapid dissemination 
of authentic information is of the greatest importance not 
only for the prevention and control of epidemic outbreak 
but also the infodemic. Motivating people about preventive 
measures like hand washing, use of masks, and social 
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distancing while in a public place through educational 
campaigns is important. A 24 × 7 helpline along with daily 
press release policy like situation updates as is being done 
E\� PDQ\� QDWLRQDO� DXWKRULWLHV� LV� D� VLJQL¿FDQW� VWHS� WRZDUGV�
containing misinformation.[1] Celebrities and national 
leaders should open up on social media when affected by 
COVID 19, which can remove the stigma and improve 
willingness for self-screening of disease. This transparency 
of epidemic information can inspire the general public to 
report their symptoms of disease and travel history. Social 
media like television, radio channels, newspapers, and 
private networks connected through the internet should 
be utilized for promoting the myth buster educational 
materials. Additionally, public and private hospitals should 
activate mental health clinics, which can address panic 
reactions along with removing rumors or doubts among the 
general population.[11,14]

Another important tool is developing the behavioral 
strategy to answer the needs of ethnic groups facing the 
stigma and discrimination of disease. This is an excellent 
complementary strategy for general health educational 
campaigns, which can be appropriate to the personal needs 
of affected ones by forming a community outreach team 
for the behavioral strategy implementation. The team can 
document and monitor the reactions and ideas of people 
leading to stigmatization. This team makes a special 
IRFXVHG�SODQ�ZLWK�FRPPXQLW\�¿HOG�YLVLWV��JURXS�GLVFXVVLRQV��
rapid situational assessment, and response with targeted 
health educational materials. This can create awareness 
with better evidence-based information; removing myths, 
misconceptions, and reserved thoughts; motivates to create 
community resilience among peoples at risk; and providing 
reassurance with integrity to affected ethnic groups at an 
individual level. Such a strategy had been successfully 
utilized during the SARS epidemic.[8]

Employers should stress up about the importance of 
personal preventive measures and clarify organizational 
policies for responding about COVID 19 cases among staff 
PHPEHUV� ZKLOH� PDLQWDLQLQJ� SULYDF\� DQG� FRQ¿GHQWLDOLW\��
This can remove fear, stigmatization, and discrimination 
of being affected and ensure a secure job after complete 
recovery.[15] Stamping on the hand of a person infected with 
COVID 19 and house labeling having an infected person 
may not be a good idea in the current pandemic; rather it 
may increase the discrimination among society and people 
having symptoms suggestive of COVID 19 and people may 
not come forward for testing.

Finally, we have to keep in mind and gear up for upcoming 
PTSD in the current fearful scenario of this COVID 19 
pandemic with a multidisciplinary approach. This may 
include the formation of mental health teams, which 
includes psychiatrists, clinical psychologists, and trained 
nurses; developing electronic apps for psychological 
counseling; addressing the personal needs of the large 

populations for wider reach; and rapid communication of 
updated COVID 19 situation regularly.[16,17]

How to Fight an Infodemic

,W� LV� UHDVRQDEO\� DSSDUHQW� QRZ� WKDW� IHDU� RI� YLUXV� �)�YLUXV��
created by social media is more contagious to the 
JHQHUDO� SRSXODWLRQ� WKDQ� &29,'� ��� LWVHOI�� 7R� ¿JKW� WKLV�
infodemic of COVID 19, WHO has a newly launched 
information platform called WHO Information Network 
IRU� (SLGHPLFV� �(3,�:,1��� ZKLFK� SURYLGHV� DGYLFH� DQG�
guidelines to various professionals and also receiving 
information.[6] Especially, paying attention to trustworthy 
information, taking a break from social media coverage, 
exercising, and dedicating time with family and friends are 
recommended for coping with stress while staying at home 
in lockdown.[15]�:KLOH�¿JKWLQJ�WKLV�LQIRGHPLF�FDXVLQJ�SDQLF�
HYHU\ZKHUH�� ZH� KDYH� WR� ÀRXULVK� QHZ� PHQWDO� FRQWDJLRQ��
which is of healthy ideas, boldness, and solidarity. This 
is not a time to divide over ethnicity, nationality, or 
regionalism as the virus does not respect international 
ERUGHUV��7KLV� LV�D� WLPH�IRU�JOREDO�FRRSHUDWLRQ� WR�¿JKW�EDFN�
against the virus.[6]

F-virus and Non-COVID Health Side Effects

Patients suffering from nonCOVID chronic diseases being 
unable to access the required medical care have come to 
light and some have even lost their lives. The closure of 
services like regular OPDs and surgical or other facilities 
requires a relook. This F-virus may have contributed 
to the worsening of co-morbid conditions like diabetes, 
hypertension in elderly patients with or without COVID-19 
and may be contributing to higher mortality in them. Media 
reports from India that patients with kidney failure denied 
OLIHVDYLQJ�GLDO\VLV�DQG�WKH�SDWLHQW¶V�FDQFHU�FKHPRWKHUDS\�LV�
delayed in the absence of laboratory reports.[11] COVID 19 
screening being asked in many tertiary care hospitals before 
any treatment or elective surgery, which has now become a 
standard prerequisite.[18] This collateral damage caused by 
COVID 19 is immeasurable and mostly being overlooked 
for the time being but maybe causing more morbidity and 
mortality than COVID 19 itself. Additionally, the lack of 
adequate pandemic preparedness plans, which may be 
due to economic and human resource limitations, leads to 
higher mortality rates[19] and maybe a factor responsible for 
infodemics. Social injustice and discrimination leading to 
communal violence has been already known in previous 
pandemics[20] and can occur during COVID 19 pandemic 
crisis for which we need more vigilance and be prepared to 
tackle debacle.

To conclude with a positive note, this pandemic of COVID 
19 is still not settled in many countries, but will not last 
forever if we follow social distancing, hand hygiene, and 
cough etiquettes without the fear and stigma of the disease. 
For which we need to invest more in strategic planning to 
counter this worldwide infodemic.
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