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Contentious Issues and Evolving Concepts in the Clinical Presentation and
Management of Patients with COVID-19 Infectionwith Reference to Use of Therapeutic
and Other Drugs used in Co-morbid Diseases (Hypertension, Diabetes etc)

Abstract

Background and Aims: Multiple issues in management of COVID have emeérdaut
confusion persists regarding rational interpretatdm of this brief review is to review these
issues based on current literature.

Methods: This is a narrative review with Pubmed and Googiadar search till 23 March

2020. Search terms were, COVID-19, treatment obravirus, COVID 19 and following

terms; chloroquine, hydroxychloroquine, ibuprof&GCE-inhibitors or angiotensin receptor
blockers, cardiovascular disease, diarrhoea, ltestis and gastrointestinal disease.

Results:We discuss evidence regarding role of chloroquind aydroxychloroquine in
treatment and prophylaxis, use of inhibitors of tlemin angiotensin system, safety of
ibuprofen, unusual clinical features like gastregtinal symptoms and interpretation of tests
for cardiac enzymes and biomarkers.

Conclusions: While our conclusions on management of COVID-19igmés with co-
morbidities are based on current evidence, howalatn is limited and there is immediate
need for fast track research.

I ntroduction

We recently published an article highlighting theeaal concerns while managing patients
with diabetes in the times of severe acute respiyatyndrome coronavirus 2 (SARS-CoV-
2), the etiological agent of the (Corona Virus Bise 2019) COVID-19 pandemidViore
data has accumulated since then about this evévieggandemic and several new concerns
and concepts have emerged. We considered it wollthwahhighlight some of these issues
and try to arrive at some rational conclusion basedhe current evidence. Detailed articles
on each of below mentioned issues will be publistteattly.

Sear ch M ethodology

We systematically searched the PubMed databasé&andle Scholar till March 23, 2020
using the keywordsCOVID-19, treatment of coronasjirGOVID 19 and following terms;
chloroquine, hydroxychloroquine, ibuprofen, ACEi imtors or angiotensin receptor
blockers, cardiovascular disease, diarrhoea, litestjs and gastrointestinal disease.We also
accessed the and retrieved the full text of theveeit cross references from the search results.

Role of Chloroquine and Hydroxychloroquine (HCQ)

Antiviral properties of chloroquinin vitrohave been observedfor more than half a ceftury
It exerts its antiviral effect by several mechargssmeducing endocytosis of virus by



stabilising the lysosomes, inhibiting the viral liegtion, and inducing the production of non-
infectious particles by inhibition of glycosylatiomf the envelope glycoproteihs
Additionally, it exerts anti-inflammatory effecty Inhibiting the release of proinflammatory
cytokines, especially tumor necrosis factor- alpiéch may ameliorate the immune reaction
seen with viral infections.

In vitro activity of chloroquine (CQ) has been demonstraigainst several viruses including
Vesicular Stomatitis virlsMouse Hepatitis virus, Nipah virus, Ebola virusfluenza virus,
and more recently, SARS coronavitiisHowever, except for human immunodeficiency
virus and hepatitis C virus, these effects have bedn replicated in clinical studies in
humans. CQ did not prevent influenza infection imaadomized, double-blind, placebo-
controlled clinical trial. Further, there was no effect on patients withgdeninfection in a
randomized controlled trial Of concern was the observation that despite lyasimtiviral
activity in vitro, CQ increased viral replication and exacerbate@rfén animal models of
chikungunya virus infectioh Also, patients with chikungunya virus infectiomch more
chronic arthralgia when treated with G those treated with placetfoThe reasons for this
discrepancy betwedn vitro and results from clinical studies are not veryacl®©ne possible
mechanism would be the failure of the drug to cabege in target tissues. Also 50%
effective concentration [EC50] of chloroquine faitiaviral effects is about three times higher
than that necessary to inhibit chloroquine-sensithalarial parasités

Against this background, CQ was evaluated in SARS-€ infection and showed very good
in vitro efficacy’®. The clinical evidence was recently published fierance. In this study of
36 patients, 20 patients were treated with hydrbboroquine (HCQ), out of which 6 also
received azithromycin, and 16 patients served agrals. At day 6 post treatment the
proportion of patients who were negative for SAR®/€ was 100%, 57% and 12.%% for
those treated with HCQ and azithromycin combinatidhCQ only and controls,
respectively’. Though this is a small study, the results are esgouraging. Further, a report
from China showed good efficacy of CQ in patientthwCOVID-19, though there was no
access to detailed dataZConcurrently, several trials are planned to sitglyole in prevention
and treatment of COVID-19 and at present, it ificlift to make recommendations based on
these preliminary data.

Practical Recommendation Based on Current Evidence:

In view of good tolerability of HCQ and low costcould be offered as an off-label treatment
to the patients with moderate to severe COVID-1featon. These issues have been
discussed in detail in another article in this sgdssue>.

Though there is no evidence of the role of chlomogun prophylaxis against CVID-19,
Indian Council of Medical Research (ICMR) has reomended prophylaxis with CQ or HCQ
in asymptomatic healthcare workers involved in ¢hee of suspected or confirmed cases of
COVID-19 and asymptomatic Ihousehold contacts lmbtatory confirmed casts



Use of Ibuprofen and other NSAIDs

A doctor from France cited four cases of youngguas with COVID-19 and no underlying
health problems who went on to develop serious symg after using non-steroidal anti-
inflammatory drugs (NSAIDs) in the early stage dfedse. This observation prompted the
advice against the use of ibuprofen in this condifi World Health Organisation (WHO)
first recommended against using ibuprofen in CO\XIE)-however went back against its own
advice and updated its advice soon to say thatetbas currently available information,
WHO does not recommend against the use of ibupttieit is interesting to note that
several previous studies have shown a complicatedse with increased incidence of
empyema, lung cavitation and prolonged stay initibensive care unit when nonsteroidal
anti-inflammatory drugs (NSAIDs) were used in patsewith pneumontia.

Practical Recommendation Based on Current Evidence;

Overall, it seems reasonable, but not mandatoryvtmd ibuprofen and other NSAIDs in
COVID-19 infection and use acetaminophen insteaddotrol of fever and pain.

Use of Drugs acting on Renin Angiotensin System

Angiotensin converting enzyme-2 (ACE-2) is the moe for SARS CoV-2 as well as other
coronaviruses and is expressed in type 2 alvegheadial cells and endothelium. The S-
glycoprotein on the surface of coronavirus bindsA@EZ2. This leads to a conformational
change in the S-glycoprotein and allows proteolydigestion by host cell proteases
(TMPRSS2) ultimately leading to internalization tffie viriorf°.Viral S-glycoprotein,
TMPRSS2 and ACE-2 inhibition are potential targeftstherapy and possibly vaccine
development.

As ACE-2 is the binding site for SARS CoV-2, itotkade is thought to be beneficial in
preventing/treating this infection. A retrospectagalysis showed reduced rates of death and
endotracheal intubation in patients with viral pmewmia who were continued on ACE
inhibitors™. Mice with coronavirus induced lung injury showiesprovement when treated
with an angiotensin receptor blocker, losaftaks far as CVID-19 infection is concerned, the
data on RAS activation or the effect of its blookigdimited at present. Hypokalaemia and
hypertension? could be a marker of RAS activatiod laigh incidence of hypokalaemia has
been reported in patients with COVID-19 infecfion

Despite these small studies suggesting the berfefitugs acting on RAS pathway, there is
some data, albeit scarce, from animal models amdahustudies that treatment with ACE
inhibitors and ARB could causeup regulation of A€E@uprofen and thiazolidinediones
have also been shown to do the sarffe Increased expression of ACE2 could theoretically
increase the risk of infection with SARS CoV-2. Fldould be a concern in people with
diabetes who are at already elevated risk of idest because of many other
factors.However, there is no evidence to suppasthiipothesis currently. In a retrospective
analysis of 112 COVID-19 hospitalised patients va#ndiovascular disease in Wuhan, there



was no significant difference in the proportion ACEI/ARB medication between non-
survivors and survivof§

Practical Recommendation Based on Current Evidence:

In view of lack of robust evidence for either bahef harm, it is reasonable for patients to
continue using ACE inhibitors and ARB, as recomneehdoy European Society of
Cardiology Council on Hypertension, European SgaxtHypertension and American Heart
Association®%9°

Extrapulmonary Manifestations

ACE-2 receptor, the binding site for SARS CoV-2eigressed in several extrapulmonary
locations, the chief amongst them being the gagtsiinal epithelium, renal tubules and
Leydig cells in testi. This raises concerns about some of the extrapdnyananifestations
and possible complications.

Gastrointestinal Tract and Liver:

A significant number of patients with COVID-19 haveported diarrhoea, vomiting and
abdominal paiff. This is not unexpected as ACE-2 is highly exprdsa the small intestinal
epitheliun?® These observations underscore the importancersfidering COVID-19 while
evaluating a patient with fever, cough and diarehoe

ACE-2 receptor expression has also been seendrdbdt epithelial cells. Liver function test
abnormalities have been observed in patients WiE/ID-19**. Steatosis and liver injury
have been report&d These could be because of the direct effectsro$ wor adverse effects
of drugs.

Kidneys:

Patients with chronic kidney and those who haveiwed renal transplant are at increased
risk of COVID-19 infection and severity. Moreovéete are frequent renal function
abnormalities and increased incidence of acuteg¥idnjury in patients with COVID-19.1t is
not known yet whether this occurs from the effexftsepsis or is a direct nephrotoxic action
of virus. Patients with acute kidney injury haveh@her mortality and renal function
monitoring should be a part of managing these ptie

Cardiovascular System:

Patients with underlying cardiovascular diseaseaaneng the highest risk individuals for
severe COVID-19 disease and déatiCardiac troponin llevels are significantly ingsed in
patients with severe SARS-CoV-2 infection compatedthose with milder forms of
diseas&. This may be similar to what is observed in maafignts with acute respiratory
ilinesses; or it may indicate myocardial injury aese of the virus as ACE-2 receptors are
widely expressed on cardiomyocytes. American Cellegf Cardiology recommends
measuring troponin if the diagnosis of acute Mb&ng considered on clinical grounds and
an abnormal troponin should not be considered ecelefor an acute MI without



corroborating evidenc® Similarly, patients with COVID-19 infection havelevated
natriuretic peptides, significance of which is utiam. Hence an elevated level of natriuretic
peptides in COVID-19 should not be taken as arcatdr of heart failure.

Testis:

Orchitis was reported in infection with SARS CoMtlea®. ACE-2 receptors are present in
Leydigcells in testis.At present, there is no dataout clinical significance of these
receptors;however, reproductive function may needé followed up in men who have
recovered from this infection.

Conclusion

There are several unresolved clinical issues afeindias in the clinical management of

COVID-19. This is not an expected considering thpidity with which this disease has

emerged and is progressing. We have attempted tbrgagh the data available at present
and arrive at some reasonable conclusion. Howélvese recommendations are not final as
the evidence is accumulating daily and our undedstey of the virus, the disease, its clinical

presentation and management is rapidly evolving.
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