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Original Article

Use of Indomethacin in COVID-19 Patients — Experience from Two
Medical Centres

Rajan Ravichandran', Prasanna Purna?, Sivakumar Vijayaraghavalu®, Ravi Teja Kalavakollu,
Shilpa Gaidhane®, Ramarathnam Krishna Kumar®

Background : Indomethacin is a widely used drug belonging to the class of the non-steroidal anti-inflammatory
drug (NSAID), which has also a proven anti-viral effect. This academic study describes our experience in treating
hospitalised symptomatic COVID-19 positive patients with it.

Materials and Methods : Patients with COVID-19 (detected by the real-time reverse transcription polymerase
chain reaction) admitted to our department were provided the option of receiving Indomethacin 25mg (bid) or 75mg
SR (sustained release), (OD) along with proton pump inhibitor, along with the standard care of treatment of the Indian
Council of Medical Research (ICMR). Patients who did not agree to the Indomethacin option were offered standard
care of treatment which included paracetamol. Development of hypoxia was considered as the endpoint. Time
period to become afebrile and resolution of cough and myalgia; was considered as the secondary endpoint. Propensity
Score Matching was used for the purpose of comparison between these two arms.

A separate group of patients with COVID-19 having severe disease, who were admitted with hypoxemia were
given Indomethacin 75mg SR; admission to the intensive care unit or need for mechanical ventilation were considered
as the endpoints.

Results : Twenty-eight of 72 patients in paracetamol arm developed hypoxia and required oxygen; whereas, only
one patient out of 72 in the Indomethacin arm, developed hypoxia in the mild-moderate Covid patients. None of the
patients in severe disease group treated with indomethacin needed mechanical ventilation. More rapid symptomatic
relief was observed in indomethacin group than paracetamol group. Also, no systemic adversity including renal/liver
functions observed.

Conclusion : In our experience Indomethacin is very effective and safe for treating COVID-19 patients.
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he WHO declared the COVID-19 outbreak as a

pandemic on March 11t 2020. It is caused by
the Novel Coronavirus (SARS-CoV 2) and has claimed
innumerable lives till date. No drug has been fully proved ]
to be effective against this disease'2. The anti-viral
activity of Indomethacin was first reported in 2006°. Viral
entry into host cells can be inhibited by down regulating
the receptors ACE2 and TMPRSS24. The other important
factor is inhibiting Cathepsin L for fusion®. Ragav et af

Editor's Comment :

B Indomethacin, a well-known anti-inflammatory drug; has

additional antiviral action

It produces rapid improvement of symptoms in COVID-19

patients.

B [t can effectively substitute paracetamol in these patients,
unless there is a contraindication like peptic ulcer or acute
kidney injury.

showed that among the group of non-steroidal anti-

inflammatory drugs, only Indomethacin has inhibitory
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property against Cathepsin L.

Another important factor Nsp7, which acts as a
cofactor of Nsp12 for synthesis of Ribonucleic Acid
(RNA), has been discussed in detail by Gordan et al'.
Inhibitory effect on RNA synthesis by this mechanism
was also shown by Amici et aP. Indomethacin reduces
IL-6, which is raised in Covid”8. It has been used
successfully used to prevent cytokine storm in patients
having renal transplant on OKT3 therapy®'°.

Amici et al has proposed effectiveness of
Indomethacin in vitro against the Novel Coronavirus®.
Direct evidence for its anti-viral activity against SARS-
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Cov-2, in vitro, in cellulo and in Corona-infected canine
model are provided by Xu et al''. In a recent paper,
Gordon et al' showed by retrospective data analysis
that Indomethacin markedly decreases hospitalization.
Two recent studies’®'3 have shown the effectiveness
of Indomethacin in treating a small number of SARS —
Cov — 2 patients with severe comorbidities.

MarteriaLs & MeTHODS

This open-label study was conducted post ethics
committee approval and consent from symptomatic
RT-PCR positive Covid patients from two different
Medical Colleges located in South and Central India.
Effectiveness of Indomethacin (test drug; n=82) along
with the SCT which included Hydroxychloroquine,
Ivermectin, Azithromycin and vitamins was compared
with its control (Paracetamol + SCT; n=109), obtained
retrospectively after EC approval. A proton pump
inhibitor was also added along with Indomethacin (25
mg bid or 75 mg SR od/5 days). Based on the WHO
clinical progression score, hospitalized patients were
categorized in to mild/moderate or severe. Mild and
moderate patients were treated with Indomethacin (25
mg) in centre 1 and severe cases (n=22) were only
treated in centre 2 with 75 mg -SR + SCT +
Remdesivir. During admission 21 severe cases were
administered supplementary oxygen (O,); while one
case required supplementary-O, subsequently. Based
on the primary study endpoint (development of hypoxia)
or physician discretion, patients were shifted to
corticosteroid-regimen. Identical diagnostic tests were
done for both the test- and control-drug received groups.

The investigations which were done at the time
of admission : CT thorax, Liver Function Test (LFT),
Renal Function Test (RFT), C-Reactive Protein (CRP)
and D-Dimer. During the treatment or till clinical
recovery, all the patients were closely monitored for
oxygen saturation, temperature, respiratory symptoms
and myalgia along the vitals. Symptomatic
improvement was defined as the temperature below
99°F for two successive days and reduction of cough
to score 2 on a 1 to 10 scale (1 — no complaint of
cough, 2-3 — occasional cough, 4-6 — cough with the
ability to do day to day activities, 7-8- persistent cough
and 9-10 feeling much discomfort with the cough).
Patients were discharged when a consistent oxygen
saturation of more than 94% was noted. Except CT
scan all other indicated tests were done at the time of
patient discharge and their well-being was monitored
via phone for additional 14 days.

Rigorous statistical analysis including Propensity
Score Matching that mimics randomized controlled
trial'#15, was carried out using open source statistical

software package R to match mild and moderate
patients received test/control drug (72/arm) and to
analyse the efficacy of Indomethacin versus
Paracetamol.

REsuLTs

Propensity score based, on the covariates namely,
age, gender, comorbidities (diabetes, hypertension),
CT-score and CRP on admission, presence of dyspnea
ensures that bias is removed in the recruitment to the
two arms. Fig 1 gives the matching of the scores
between the two arms and the comparison between
the two arms in terms of the covariates. The figure
shows that the propensity scores are matched well in
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Fig 1 — (a) Propensity Score Matching between the SCT +
Indomethacin received arm vs. SCT + Paracetamol received arm;
(b) and (c) shows close match of the covariates at the time of
admission
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both the arms. Further the matching based on baseline
characteristics show that both arms had patients with
similar age and comorbidities, and the mean and
distribution of CRP and CT-Score are similar between
the patients. In other words, Fig 1 comprehensively
demonstrates that the patients in both the arms are
similar.

Efficacy of Indomethacin :

These results regarding the efficacy of indomethacin
in improving fever, cough and myalgia are shown in
Fig 2 (Fisher’'s Exact Test: p = 0.0005 for Afebrile, p =
1.7 x 10°'3 for Cough and p = 0.0025 for Myalgia).
Median (dark line) and interquartile ranges are also
shown as a box. The recovery from fever, cough and
cold in terms of median values is depicted in Table 1.
The results are from a one-sample Wilcoxon test and
IQR indicates Interquartile. Range. The Table clearly
brings out the recovery in the Indomethacin arm of the
study.

(a) No. of days to become Afebrile

(b) Days for Cough Reduction

(c) Days for Myalgia Reduction

Also, the temperature on admission or the CT score
on admission had no relation to the patient recovery.

The two key questions in this study are —how many
patients developed hypoxia and required steroid
therapy? And number of patients stayed more than 14
days in the hospital?

In the paracetamol arm 5 patients with hypoxia and
67 patients without hypoxia were admitted and treated,
while in Indomethacin arm 11 with hypoxia and 61
without hypoxia on admission was treated. Number of
patients required supplementary oxygen was high in
Paracetamol group than Indomethacin group (39%
versus 1.3%) Table 2.

None in the Indomethacin group required a
prolonged stay in the hospital. In the paracetamol arm
23 patients had a prolonged stay.

Twenty-one out of 22 patients in the severe category
treated with Indomethacin 75 mg SR were discharged
on or before 14 days and one patient, who had acute
pancreatitis, was discharged after 17 days.

Safety profile of Indomethacin :

There has been many questions regarding the
safety value of indomethacin sice its approval in 1965'6.

(a) No of days to become Afebrile N

Days for Cough Reduction

Indo-Severe Indomethacin Paracatamol

(b) Days for Cough Reduction .

Days for Myalgia Reduction

5.0

Indomethacin Paracetamol

(c) Days for Myalgia Reduction

Days to become Afebrile

Indo-Severe Indomethacin Paracetamol

Fig 2 — Symptomatic relief of patients treated with Indomethacin

or Paracetamol in combination with the SCT
Patients were tested for Serum Urea and Creatinine,
SGOT and SGPT before and after the treatment and
the results are given in Fig 3.

Table 1 — Symptomatic relief due to various treatments

Treatment Days to become Afebrile Days for Cough Reduction Days for Myalgia Reduction

Median  95%CI IQR Median 95%ClI IQR Median 95%ClI IQR
Indomethacin- Mild and Moderate 4 3.5,4.0 1 3 3.0,3.5 2 3 3.0,4.0 2
Paracetamol — Mild and Moderate 7 7.0,8.0 1 8 7.0,8.5 2 6.5 5.5,7.5 3.25
Indomethacin— Severe 2 2.0,2.0 0 3 2.5,3.0 0.5
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Discussion

The major objective of our study was to .
look whether the patients develop 7
hypoxemia or not; out of total 11 patients =~
who had symptoms of respiratory distress i

at the time of admission. In the
Indomethacin arm, only 1 patient required
oxygen, that too was given at low flow (2L/
min) only for a couple of days for
symptomatic relief. In contrast, all the
patients who were in the paracetamol arm,
who had symptoms of respiratory distress
at the time of admission, needed
supplementary oxygen. A significant
proportion (34%) of patients, who did not
have symptoms of respiratory distress at
the time of admission, developed
hypoxemia which  necessitated
administration of oxygen, while no one in
the Indomethacin arm had developed
hypoxemia. Supplementary oxygen was 3
administered when peripheral oxygen
saturation went below 94%. Patients in the
paracetamol arm, even after a few days of
treatment, deteriorated to hypoxemia. The
odds ratio for the development of hypoxia
when treated with Indomethacin, compared
with Paracetamol was 0.02 (95%
confidence interval of 0.003, 0.17).
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Fig 3 — Change of various blood parameters of the two set pf patients

Our results showed that Indomethacin

Table 2 — Patient requiring supplementary oxygen during treatment

use is associated with a marked |Outcome Patients admitted with hypoxia  Patients admitted with no hypoxia
reduction in the duration and severity of | ptient data Paracetamol Indomethacin  Paracetamol Indomethacin
symptoms. As depicted in Fig 2, a

.y p P . 9 Patients admitted 5 11 67 61
significant number of patients had

symptomatic improvement even after two Pat'enlts requiring

doses. Complete symptomatic recovery zisg:?::rtii;y

happens within 3-4 days in the| ieéatment 5 1 23 0

Indomethacin arm, in contrast to 7-8
days in the paracetamol arm. Even in severe cases,
the improvement in symptoms was rapid.

No study subjects had developed nausea or
vomiting after administration of indomethacin, or gastro-
intestinal bleeding in the form of hematemesis or
melena. One patient who was admitted with acute
gastroenteritis like symptoms (vomiting and loose
motions) had persistent symptoms during the course
of treatment. Though she developed mild hypoxia for a
brief period of time, supplementary oxygen was not
required.

There was no deterioration of renal- or liver-functions
in the Indomethacin arm except in one patient with
chronic kidney disease, whose creatinine went up by

0.5 mg% from 1.2 mg%.

Indomethacin use in 22 patients falling into the
severe category was analysed separately. They
received Indomethacin 75mg SR for a period of five
days with Remdesivir. Though the patients had hypoxia
at the time of admission, they had evidence of rapid
relief of symptoms. However, there was a longer latency
of recovery from hypoxia and all of them could be
discharged by 14 days except the only patient who
had pancreatitis, was discharged after 17 days. It is
quite unlikely that Indomethacin caused the
pancreatitis as it is under trial for the management of
acute pancreatitis'”-18.

The anti-inflammatory efffect of Indomethacin is very
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well-established'®. SARS-Cov-2 is not a cytopahic
virus, rather most of the complications of this disease
is secondary to inflammation®. Indomethacin has both
anti-viral and anti-inflammatory properties. It is quite
unfortunate that early reports on this aspect cautioned
the use of NSAIDs for COVID-19, insted of encouraging
its use®.

CONCLUSION

The administration of Indomethacin, along with the
existing the standard protocol given by ICMR for the
treatment of hospitalised patients with COVID-19, was
significantly associated with decrease in the severity
and duration of iliness, without any significant adverse
drug reaction. Further study is required to determine
the benefit of Indomethacinalone for treatment of
COVID-19.

Conflict of interest : The authors have no conflicts
of interest to report.

Funding : This study was funded by Mr. Kris
Gopala Krishnan, a IITM Alumnus; Chairman of Axilor
Ventures & former executive Vice Chairman of Infosys.

Data Statement : This study has been conducted
with the following approval. Data can be accessed with
the consent of the Ethics Committee

(1) Approved 03/08/2020, Institutional Ethics
Committee, Narayana Medical College (Nellore
524003, India; +91 (0)8008086119;
dean{at}narayanamedicalcollege.com), ref: NMC/
Ethics/Project/006/2020 and Ref. XXXVI/ Ethics/001/
11/2020

(2) Approved 10/10/2020, Institutional Ethics
Committee, Datta Meghe Institute of Medical Sciences
(Sawangi (Meghe), Wardha - 442004, Maharashtra,
India; +91 (0)7152 287701; icc.dmims{at}gmail.com),
ref: DMIMS(DU)/IEC/2020-21/9034

(8) The trial has a registration number: ISRCTN
11970082

REFERENCES

1 Gordon DE, Jang GM, Bouhaddou M, Xu J, Obernier K, White
KM, et al — A SARS-CoV-2 protein interaction map reveals
targets for drug repurposing. Nature 2020; 583: 459-68.

2 Wang X and Guang Y — COVID 19 drug repurposing: A
review of computational screening methods, clinical trials,
and protein interaction assays. Med Res Rev2021; 41: 5-28.

3 Amici C, Di Caro A, Ciucci A, Chiappa L, Castilletti C, Martella
V, et al— Indomethacin has a potent antiviral activity against
SARS coronavirus. Antivir Ther 2006; 11: 1021-30.

4 Napolitano F, Gambardella G, Carella, D, Gao X, Bernardo D
— Computational drug repositioning and elucidation of
mechanism of action of compounds against SARS-CoV-2.

10

11

12

13

14

15

16

17

18

19

20

2020https://arxiv.org/abs/2004.07697v2

Zhao MM, Yang WL, Yang FY, Zhang L, Huang WJ, Hou W, et
al— Cathepsin L plays a key role in SARS-CoV-2 infection in
humans and humanized mice and is a promising target for
new drug development. Sig Transduct Target Ther 2021;
6: 134.

Raghav N, Kamboj RC, Singh H — Effect of some steroidal &
non-steroidal anti-inflammatory drugs on purified goat brain
cathepsin L. Indian J Med Res 1993; 98: 188-92.

Bour AM, Westendorp RG, Laterveer JC, Bollen EL, Remarque
EJ — Interaction of Indomethacin with cytokine production in
whole blood. Potential mechanism for a brain-protective
effect. Exp Gerentol 2000; 35: 1017-24.

Beth R, Charlotte M, Gincy G, Aida S, Andrew C, Sophie P, et
al —Associations between immune-suppressive and
stimulating drugs and novel COVID-19—a systematic review
of current evidence, ecancer2020; 14: 1022

First MR, Schroeder TJ, Hariharan S, Alexander JW, Weiskittel
P — The effect of Indomethacin on the febrile response
following OKT3 therapy. Transplantation 1992; 53: 91-4.
Gaughan WJ, Francos BB, Dunn SR, Francos GC, Burke JF
— A retrospective analysis of the effect of Indomethacin on
adverse reactions to orthoclone OKT3 in the therapy of acute
renal allograft rejection. Am J Kidney Dis 1994; 24: 486-90.
XuT, Gao X, Wu Z, Selinger DW, Zhou Z — Indomethacin has
a potent antiviral activity against SARS CoV-2 in vitro and
canine coronavirus in vivo (preprint)BioRxiV2020https://
doi.org/10.1101/2020.04.01.017624

Ravichandran R, Subramanian S, Clark C — Low dose
Indomethacin for symptomatic treatment of Covid-19. Int J
Med Rev Case Rep 2020; 4: 69-70.

Kanakaraj A, Ravichandran R —Low dose Indomethacin in
the outpatient treatment of covid-19 in kidney transplant
recipients—a case series. Open Access Library Journal
2020; 7: e6860.

Austin PC — An introduction to propensity score methods for
reducing the effects of confounding in observational studies.
Multivariate Behav Res 2011; 46: 399-24.

Tushar VS — Sample size estimation in clinical trials. Perspect
Clin Res 2010; 1: 67-9.

Donnelly P, Lioyd K, Campbell H— Indomethacin in rheumatoid
arthritis: an evaluation of its anti-inflammatory and side effects.
Br Med J 1967; 1: 69-75.

A trial of Indomethacin in acute pancreatitis, Clinical
Trials.gov.dentifier NCT03547232

Sotoudehmanesh R, Khatibian M, Kolahdoozan S, Ainechi S,
Malboosbaf R, Nouraie M — Indomethacin may reduce the
incidence and severity of acute pancreatitis after ERCP. Am
J Gastroenterol 2007; 102: 978-83.

Tay MZ — The trinity of Covid-19: immunity, inflammation and
intervention. Nat Rev Immunol 2020; 20(6): 363-374.doi:
10.1038/s41577-020-0311-8.

Beth R, Charlotte M, Anne R, Mieke VH — COVID-19 and
treatment with NSAIDs and corticosteroids: should we be
limiting their use in the clinical setting? ecancer 2020; 14: 1023.



