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Safety and efficacy of fluvoxamine in COVID-19 ICU patients:
An open label, prospective cohort trial with matched controls
Martina Calusic1 |
1

Natasa Kovac

|

Robert Marcec2

|
1,2

Slobodan Mihaljevic

Lea Luksa1

|

| Robert Likic

Ivan Jurkovic1

|

2,3

1

Department of Anaesthesiology,
Resuscitation and Intensive Care, University
Hospital Centre Zagreb, Zagreb, Croatia
2

Aims: Fluvoxamine, a selective serotonin reuptake inhibitor (SSRI) and sigma-1 receptor agonist, has so far shown promise in the prevention of COVID-19 progression as
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course of the disease.
Methods: The study was designed as an open-label, prospective cohort trial with
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matched controls. In April and May 2021, 51 ICU COVID-19 patients hospitalised in
the University Hospital Dubrava and University Hospital Centre Zagreb, Croatia,
were treated with fluvoxamine 100 mg three times daily for 15 days in addition to
standard therapy and they were prospectively matched for age, gender, vaccination
against COVID-19, disease severity and comorbidities with 51 ICU controls.
Results: No statistically significant differences between groups were observed
regarding the number of days on ventilator support, duration of ICU or total hospital
stay. However, overall mortality was lower in the fluvoxamine group, 58.8%
(n = 30/51), than in the control group, 76.5% (n = 39/51), HR 0.58, 95% CI (0.36–
0.94, P = .027).
Conclusion: Fluvoxamine treatment in addition to the standard therapy in hospitalised ICU COVID-19 patients could have a positive impact on patient survival.
Further studies on the effects of fluvoxamine in COVID-19 patients are urgently
required.
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I N T RO DU CT I O N

worldwide causing a pandemic with more than 215 714 824 confirmed cases and 4 490 753 deaths by 31 August 2021.1

The first cases of coronavirus disease 2019 (COVID-19) were

Multiple SARS-CoV-2 vaccines have been developed in record

reported in December 2019, in Wuhan, China. The Severe Acute

time, but the problems of vaccine hesitancy,2 global vaccine distribu-

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has since spread

tion inequalities,3 emergence of new variants4 and fading postvaccination immunity5,6 make the goal of reaching global herd
immunity against SARS-CoV-2 unlikely. This emphasises the need for
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effective, cheap and widely available pharmacological treatment
options. New small molecular anti-SARS-CoV-2 drugs are currently
being developed by several pharmaceutical companies, but by the
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time these new compounds successfully pass clinical trials and reach
the market as new pharmacological entities, their price and low availability will once again limit worldwide use and broaden inequalities

What is already known about this subject

between the poor and the rich countries. Therefore, since the start of

• Fluvoxamine is known to reduce inflammation and cyto-

the pandemic, the repurposing of already existing and approved drugs

kine production in a mouse sepsis model through interac-

for COVID-19 has been deemed a worthwhile approach.

tions with the sigma-1 receptor.

Many potential drugs have already been tested for repurposing

• Early outpatient treatment of COVID-19 patients with

against COVID-19, but the results of such trials have mostly been dis-

fluvoxamine has been demonstrated as effective in

appointing. The WHO Solidarity Trial interim results showed that

preventing clinical deterioration and hospitalisation in

hydroxychloroquine, lopinavir, remdesivir and interferon beta-1a had

three studies performed thus far.

no impact on mortality, hospitalisation duration or initiation of ventilation support in COVID-19 patients.7 Among other drugs considered
for repurposing, neither azithromycin,8 metformin9 nor favipiravir10

What this study adds

demonstrated significant benefit in the treatment of COVID-19

• It seems fluvoxamine treatment in addition to standard

patients. Large controversies currently exist around the use of iver-

therapy in hospitalised ICU COVID-19 patients could

mectin in COVID-19,11 but both the European Medicines Agency
(EMA) and the US Food and Drug Administration (FDA) advise against
its use for the prevention or treatment of COVID-19 outside of ran-

have a positive impact on patient survival.
• Administration of fluvoxamine to ICU COVID-19 patients
was well tolerated.

domised clinical trials.
Despite many proposed repurposing drugs failing, fluvoxamine,
an old, widely available and cheap selective serotonin reuptake inhibitor (SSRI) has shown promise in treating COVID-19 as an early outpa-

but it is presumed to be multifactorial (see Figure 1).15–17 Besides

tient therapy in three reported trials.
12

Fluvoxamine's mechanism of action in COVID-19 is still unknown,

conducted a double-blind, placebo-controlled,

being an SSRI, fluvoxamine also has high affinity for the sigma-1

randomised clinical trial of fluvoxamine in adult outpatients with con-

receptor (S1R) which has been shown to mediate fluvoxamine's anti-

firmed SARS-CoV-2 infection focusing on its efficacy in preventing

inflammatory and immunomodulatory effects in an animal model of

clinical deterioration (defined as hypoxia, <92% oxygen saturation,

lipopolysaccharide (LPS) induced sepsis.18 The same study also

with either shortness of breath or hospitalisation). The final analysis

reported that fluvoxamine significantly reduced the production of

included 80 patients in the intervention group, who received up to

interleukin (IL)-6, IL-1 beta, IL-12 and IL-8 induced by LPS in human

3  100 mg fluvoxamine for up to 15 days post PCR-confirmed

heparinised peripheral blood.18 In light of COVID-19, S1R activation is

SARS-CoV-2 infection, and 72 patients in the placebo group. None of

believed to act immunomodulatorily by reducing endoplasmic

the 80 patients in the treatment group experienced clinical deteriora-

reticulum stress due to SARS-CoV-2 replication resulting in a

tion, while in the placebo group, six patients (8.3%) clinically deterio-

reduction of proinflammatory cytokine production.17,19 Fluvoxamine

rated, which resulted in a between-group difference of 8.7% (95% CI,

is also known to inhibit cyclooxygenase 2 expression in LPS-

1.8%–16.4%, P = .009).

stimulated macrophages.20

First, Lenze et al.

13

Second, Seftel and Boulware

conducted an open-label

Additionally, fluvoxamine was also proposed as a lysosomotropic

prospective cohort study on 113 SARS-COV-2 antigen-positive

agent which, by influencing intravesical pH levels, could disrupt intra-

patients who were offered 2  50 mg fluvoxamine as a treatment

cellular endolysosomal trafficking, viral fusion and thereby dissemina-

option. Out of 113 patients, 65 opted for fluvoxamine treatment and

tion.21 The lysosomotropic properties of fluvoxamine could be tightly

48 declined therapy. No hospitalisations occurred in the fluvoxamine

connected with its functional inhibition of acid sphingomyelinase

group, while six of the 48 control patients required hospital admission

(FIASMA). Additional research suggested that fluvoxamine could be a

(P = .005).

FIASMA agent.22 It seems that SARS-CoV-2 cell viral entry depends

Finally, the TOGETHER trial,

14

conducted on symptomatic SARS-

on activation of the ASM/ceramide system which leads to the forma-

CoV-2-positive adult patients with a known risk factor for severe dis-

tion of ceramide-enriched membrane domains and clustering of ACE2

ease progression, allocated 739 patients to its fluvoxamine arm and

SARS-CoV-2 viral entry receptors.23 Inhibition of ASM by antidepres-

733 patients received placebo. The intervention group received

sants fluoxetine and amitriptyline, which are also FIASMA agents, was

2  100 mg fluvoxamine for 10 days, with the primary endpoint being

shown to inhibit the entry and propagation of SARS-CoV-2 in cell

emergency room observation for >6 hours or hospitalisation from

culture models.24,25

COVID-19. The primary endpoint was reached in 10.4% (77/739) of

Other

suggested

mechanisms

possibly

contributing

to

patients in the fluvoxamine group and 14.7% (108/733) in the control

fluvoxamine protective effects in COVID-19 include prevention of

group, resulting in a significant 29% relative risk reduction. There

platelet hyperreactivity and serotonin depletion,15 increases in plasma

were no significant effects on viral clearance, mortality, hospitalisation

melatonin levels through CYP1A2 and CYP2C19 inhibition26 and

duration, or number of days on mechanical ventilation.

inhibition of mast cell histamine release.15
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F I G U R E 1 Proposed
mechanisms of action of
fluvoxamine in COVID-19.
Created with BioRender.com

Trials conducted so far regarding the use of fluvoxamine in

50 mg two times daily for 7 days before complete treatment cessa-

COVID-19 evaluated its efficacy and safety in outpatients, early in the

tion. The dosing regimen has been chosen in accordance with the

course of the disease. This is the first study to investigate the safety

fluvoxamine COVID-19 trials conducted previously, and fluvoxamine

and potential efficacy of fluvoxamine when administered to COVID-

100 mg three times daily was selected as a dosing scheme that could

19 patients treated in the ICU.

potentially be more effective in critically ill COVID-19 patients treated
in the ICU.
The study was designed as an open-label, prospective cohort trial

2
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METHODS

with matched controls. The fluvoxamine patient cohort was prospectively matched for age, gender, vaccination against COVID-19, disease

In April and May of 2021, 51 COVID-19 patients who met criteria for

severity and comorbidities with 51 ICU controls.

severe disease were admitted into the intensive care units (ICUs) of

The primary study endpoint was the difference in survival

the University Hospital Dubrava and the University Hospital Centre

between the treatment group and the control group, and the second-

Zagreb, Croatia, and started on fluvoxamine 100 mg three times daily

ary study endpoint was the duration of hospital stay. Considering the

for 15 days in addition to standard therapy immediately following ICU

earlier observations of COVID-19 ICU patient mortality in Croatia of

admission. The standard therapy included conventional oxygen ther-

up to 80%, the sample size was estimated at 38 patients in each group

apy or invasive mechanical ventilation, when indicated. Cardiovascular

in order to detect a difference in mortality of 30% (study power: 80%,

complications (myocardial injury, myocarditis, thromboembolic events,

alpha: 0.05, beta: 0.2). The trial was ended in May 2021 due to an

cardiogenic shock, etc.) were treated according to guidelines while

improving COVID-19 epidemiological situation within the country and

continuous renal replacement therapy (CRRT) was used in acute renal

a lack of ICU COVID-19 patients. The study flow chart is provided in

failure. COVID-19 pharmacotherapy included administration of

the Appendix.

remdesivir and corticosteroids. Other therapies such as tocilizumab,

The key study inclusion criteria were: (1) patients over the age of

anakinra or other anti-cytokine drugs were not used. After Day

18, (2) positive laboratory confirmed SARS-CoV-2 PCR test, (3) acute

15, the patients were tapered off fluvoxamine with a reduced dose of

clinical condition consistent with COVID-19 requiring ICU admission,
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and (4) capacity to understand, willingness to participate in and sign

are permanently archived in the Concise Guide to PHARMACOLOGY

the study informed consent form.

2019/20.27

Exclusion criteria for the study were: (1) immunocompromised
patients (e.g., having a solid organ or bone marrow transplant, AIDS or
having been on high dose corticosteroid therapy), (2) underlying

3
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chronic conditions: severe pulmonary disease (oxygen-dependant
COPD,

hypertension),

A total of 102 ICU COVID-19 patients were included in the study:

decompensated liver cirrhosis or congestive heart failure, (3) involve-

interstitial

lung

disease,

pulmonary

51 in the fluvoxamine group and 51 standard therapy patients were

ment in other interventional COVID-19 trials or concomitant therapy

matched as controls. Patient characteristics are provided in Table 1.

with chloroquine, hydroxychloroquine, azithromycin or colchicine,

There were no significant differences between the groups with regard

(4) inability or unwillingness to sign the study informed consent form,

to age, gender, body mass index (BMI), chronic comorbidities, disease

(5) known prior hypersensitivity reaction to the interventional drug,

duration prior to ICU admission, COVID-19 vaccination status,

and (6) SSRI use in chronic therapy preceding hospitalisation.

Apache II or SOFA score.

Ethical approval for the study was provided by the Institutional

Treatment outcomes are shown in Table 2. No significant differ-

ethics board of the University Hospital Centre Zagreb, Croatia. Informed

ences between the groups were observed in the number of days on

consent was obtained from all patients participating in the study.

ventilator support, duration of ICU or total hospital stay. In contrast,

R programming language v. 4.1.1 was used for statistical data

the overall mortality was significantly lower in the fluvoxamine group,

analysis and descriptive statistics. Fisher's exact test was used for cat-

58.8% (n = 30/51), than in the control group, 76.5% (n = 39/51), HR

egorical variables and independent t-test for continuous variables.

0.58, 95% CI (0.36–0.94, P = .027). Kaplan–Meier survival curves are

Cox univariate and multivariate regressions were used for survival

depicted in Figure 2.

analysis and hazard ratio estimates.

Additionally, no statistically significant differences in mortality
were observed between men, with 68% (n = 23/34) deaths in the
fluvoxamine group vs 74% (n = 25/34) deaths in the control group,

2.1
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HR 0.69, 95% CI (0.39–1.24, P = .22). However, among women, there

Nomenclature of targets and ligands

were significantly fewer deaths in the fluvoxamine group, 41.2%
Key protein targets and ligands in this article are hyperlinked to

(n = 7/17) vs 82.4% (n = 14/17) deaths in the control group; HR 0.40,

corresponding entries in http://www.guidetopharmacology.org, and

95% CI (0.16–0.99, P = .047).

TABLE 1

Patient characteristics
Fluvoxamine + standard therapy

Standard therapy

Group

Male

Female

Male

Female

No. of patients

34 (66.7%)

17 (33.3%)

34 (66.7%)

17 (33.3%)

Age, years (mean ± SD)

P-value

65 ± 12

66.82 ± 11.52

65.59 ± 11.9

66.71 ± 11.49

Age >65 years

20 (39%)

12 (70.6%)

20 (39%)

12 (70.6%)

0.987

Age 50–64 years

10 (20%)

3 (17.7%)

10 (20%)

3 (17.7%)

34 (100%)

17 (100%)

34 (100%)

17 (100%)

28.70 ± 5.39

29.15 ± 3.95

30.13 ± 4.36

31.28 ± 8.48

0.129

Diabetes

9 (27%)

3 (17.7%)

9 (27%)

5 (29%)

0.653

Hypertension, treated

19 (56%)

12 (70.6%)

25 (74%)

13 (76.5%)

0.141

Coronary artery disease

4 (11.8%)

3 (17.6%)

2 (5.9%)

0

0.08

COPD

2 (6%)

0

4 (12%)

1 (6%)

0.245

Cerebrovascular disease

1 (3%)

1 (6%)

0

0

0.159

Chronic renal insufficiency

3 (9%)

0

2 (6%)

1 (6%)

1

Hepatic cirrhosis

1 (3%)

0

0

2 (11.8%)

0.563

Race/ethnicity
Caucasian
BMI (mean ± SD)
Chronic comorbidity

Apache II score (mean ± SD)

13.3 ± 5.1

13.9 ± 5.9

0.545

SOFA score (mean ± SD)

3.9 ± 2.3

4.1 ± 2.5

0.651

COVID-19 vaccination

6 (11.8%)

6 (11.8%)

1

5
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TABLE 2

Treatment outcomes
Fluvoxamine + standard therapy

Standard therapy

Group

Male

Female

Male

Female

P-value

Disease duration in days prior
to ICU admission (mean ± SD)

12.82 ± 10.4

10.47 ± 8.8

12.74 ± 6.30

10.44 ± 7.27

0.952

Days of ICU stay

14.35 ± 10.5

13.94 ± 12.5

11.59 ± 12.37

12.4 ± 11.1

0.304

Days of hospital stay

21.03 ± 13.73

20.88 ± 14.25

17.12 ± 12.99

16.9 ± 12.8

0.139

Days on ventilator support

10.03 ± 10.82

9.16 ± 10.63

10.21 ± 11.84

12.3 ± 10.9

0.544

Mortality males

23/34 (68%)

–

25/34 (74%)

–

HR 0.69, 95% CI (0.39–1.24, P = .22)

Mortality females

–

7/17 (41.2%)

–

14/17 (82.4%)

HR 0.40, 95% CI (0.16–0.99, P = .047)

Total mortality

30/51 (58.8%)

39/51 (76.5%)

HR 0.58, 95% CI (0.36–0.94, P = .027)

treatment option,12–14 but it was unknown if it would have any beneficial effect if started later in the disease course. Our study results
indicate that fluvoxamine treatment in addition to standard therapy in
ICU patients could have potential for significant mortality reduction,
HR 0.58, 95% CI (0.36–0.94, P = .027).
Concerning the protective effects of COVID-19 vaccination status on patient outcomes, only one patient in each group was fully vaccinated, while five more patients in each study arm were partially
vaccinated; however, we observed no significant association between
vaccination status and mortality reduction.
Looking at mortality according to gender, it seems the effect of
fluvoxamine was more significant among female COVID-19 ICU
patients. Gender differences in mortality in ICU COVID-19 patients
have been described before, with significantly lower mortality rates
F I G U R E 2 Kaplan–Meier survival curves of COVID-19 ICU
patients (n = 51) treated with fluvoxamine + standard therapy in
comparison to patients (n = 51) treated with standard therapy alone;
HR 0.58, 95% CI (0.36–0.94, P = .027)

among women.28 Also, gender-specific differences in fluvoxamine
pharmacokinetics have been described in the published literature,29 as
well as gender differences in CYP2D630 and CYP1A231 enzyme activity. Whether the same gender-specific differences which impact
COVID-19 mortality also play a role in the response to fluvoxamine
treatment, or whether biological sex-specific differences in cyto-

Complications comparison between the groups is shown in

chrome P450 enzymes CYP2D6 and/or CYP1A2 could be responsible

Table 3. There were no significant differences between groups, except

for improved efficacy in female patients and consequently better out-

for CRRT, which was administered to 41.2% (n = 21/51) of

comes remains to be investigated in additional studies.

fluvoxamine patients in comparison to 11.8% (n = 6/51) of standard
therapy patients (P < .001).

Moreover, there were roughly 40% more diabetic women in the
control arm as compared to the treatment arm. As diabetes is a well-

A multivariate Cox regression analysis of time to death was con-

known poor prognostic factor in severely ill COVID-19 patients, it is

ducted on time-constant covariates for all 102 patients (see Table 4).

possible that this fact contributed to an increased mortality among

The analysis demonstrated four variables with statistically significant

diabetic women in the control group, 80% (n = 4/5) vs 67% (n = 2/3)

effects: (1) coronary artery disease, HR 4.06, 95% CI (1.33 ± 12.35;

in the treatment arm. Importantly, univariate Cox regression analysis

P = .014); (2) CRRT, HR 2.26, 95% CI (1.14 ± 4.49; P = .019); (3) age,

performed for diabetes mellitus covariate among females was not sig-

HR 1.06, 95% CI (1.02 ± 1.1; P = .000451) and (4) fluvoxamine treat-

nificant, HR 1.55, 95% CI (0.59 ± 4.01; P = .4), most likely due to the

ment, HR 0.42, 95% CI (0.22 ± 0.8; P = .009).

small sample size.
Additionally, mortality among men with coronary artery disease
was 100% (n = 4/4) in the treatment as well as in the control arm

4
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DISCUSSION

(n = 2/2). It was 33% (n = 1/3) among women in the treatment group,
while no women with coronary artery disease were present in the

This open-label, prospective cohort trial is the first study to investi-

control group. History of coronary artery disease was a covariate most

gate the safety and efficacy of fluvoxamine in ICU COVID-19

strongly associated with poor prognosis in this study, HR 4.06, 95%

patients. Fluvoxamine has shown efficacy as an early outpatient

CI (1.33 ± 12.35; P = .014) (see Table 4).
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Complication

Fluvoxamine + standard therapy

Standard therapy

Acute renal failure

19 (37.3%)

13 (25.5%)

0.2

1 (1.9%)

3 (5.9%)

0.31

34 (67%)

0.68

Acute myocardial infarction
Bacterial pneumonia
Bleeding

32 (62.8%)

P-value

6 (11.8%)

8 (15.7%)

0.56

CRRT

21 (41.2%)

6 (11.8%)

<0.001

ECMO

2 (3.9%)

3 (5.9%)

0.65

13 (25.5%)

6 (11.8%)

0.08

5 (9.8%)

6 (11.8%)

0.75

Inotropic support
Pneumomediastinum
Pneumothorax

7 (13.7%)

5 (9.8%)

0.54

Sepsis

28 (54.9%)

32 (62.7%)

0.42

Stroke

1 (1.9%)

0

0.31

Thromboembolism

2 (3.9%)

2 (3.9%)

1

UTI

13 (25.5%)

18 (35.3%)

0.28

Vasopressor

36 (70.6%)

40 (78.4%)

0.36

T A B L E 4 Multivariate Cox regression analysis of time to death on
the time-constant covariates
Covariate

Hazard ratio (HR)

Age

HR 1.06, 95% CI (1.02 ± 1.1;
P = .000451)

APACHE II score

HR 1.07, 95% CI (0.99 ± 1.15;
P = .058)

T A B L E 3 Comparison of
complications

Regarding the safety of fluvoxamine in COVID-19 ICU patients,
the drug was well tolerated with no statistically significant differences
in complications between the two study groups except for more common use of CRRT in the fluvoxamine group. As fluvoxamine is one of
the oldest SSRIs, extensive post-marketing safety studies32,33 exist. In
our view, the higher prevalence of CRRT in the intervention group is
probably not a direct consequence of fluvoxamine treatment, but

HR 1.83, 95% CI (0.89 ± 3.78;
P = .097)

more likely a consequence of acute kidney injury (AKI). This was

Body mass index

HR 1.04, 95% CI (0.98 ± 1.1;
P = .17)

(n = 19), than in the control group (n = 13), despite this difference

Cerebrovascular disease

HR 1.24, 95% CI (0.11 ± 14.5;
P = .86)

can sometimes be used in sepsis34 and for CAR-T therapy35 associ-

Chronic renal insufficiency

HR 1.39, 95% CI (0.28 ± 6.98;
P = .68)

cytokine levels. Such a rationale might indicate that the higher inci-

Chronic obstructive pulmonary
disease

HR 0.52, 95% CI (0.17 ± 1.63;
P = .265)

which could have assisted in removal of excess cytokines in interven-

Coronary artery disease

HR 4.06, 95% CI (1.33 ± 12.35;
P = .014)

ity among men on CRRT in the treatment arm (n = 15/15) as well as

CRRT

HR 2.26, 95% CI (1.14 ± 4.49;
P = .019)

on CRRT in the treatment arm was 50% (n = 3/6), while there were

Diabetes mellitus type 2

HR 0.72, 95% CI (0.37 ± 1.38;
P = .31)

Arterial hypertension

shown to be 1.46 times more frequent in the treatment group
being statistically nonsignificant (P = .2). It is worth noting that CRRT
ated cytokine release syndrome with an aim of reducing circulating
dence of CRRT in the fluvoxamine group was a confounding factor
tion group patients thus improving their outcomes. However, mortalin the control arm (n = 5/5) was 100%. The mortality among women
no deaths among women in the control group (n = 1). The multivariate
Cox regression analysis demonstrated CRRT to be statistically signifi-

HR 0.42, 95% CI (0.22 ± 0.8;
P = .009)

cantly associated with increased mortality in our patients, HR 2.26,

HR 1.05, 95% CI (0.57 ± 1.9;
P = .87)

removal by means of CRRT remains nonselective, as both pro- and

Hepatic cirrhosis

HR 1.22, 95% CI (0.25 ± 5.87;
P = .8)

fulness of this treatment approach in COVID-19 patients.

Hyperlipidaemia

HR 1.31, 95% CI (0.65 ± 2.67;
P = .44)

thus leading to an increase in bleeding risk; however, we identified no

SOFA score

HR 1.11, 95% CI (0.97 ± 1.26;
P = .126)

While the safety profile of fluvoxamine in ICU COVID-19 patients

Fluvoxamine
Gender

95% CI (1.14 ± 4.49; P = .019) (see Table 4). Moreover, cytokine
anti-inflammatory cytokines are eliminated, thereby limiting the useFluvoxamine also inhibits the uptake of serotonin into platelets,
difference in the incidence of severe bleeding between the groups.
appears good, physicians prescribing it should be aware of possible
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drug–drug interactions, as it is a strong CYP1A2 and less potent

Hospital Centre Zagreb), Igor Virag (University Hospital Centre

CYP2C and CYP3A4 inhibitor.32 An increased risk of bleeding and

Zagreb), Valentina Zulic (University Hospital Centre Zagreb).

potentially other drug–drug interactions in critically ill COVID-19 ICU

No funding support was provided for this study.

patients were the reasons behind our decision to avoid randomisation
COMPETING INTER ESTS

and for choosing an open-label study design.
Some of the limitations of this trial include its relatively small sample size, lack of randomisation and the open-label design. Additionally,
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although meticulous care was taken to match the patients with controls of the same age, gender, disease severity, vaccination status and
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comorbidity, selection bias still cannot entirely be ruled out. Also, all

M.C., L.L., I.J. and N.K. had direct clinical responsibility for the

patients were of Caucasian race, thus future larger trials should

patients, collected the data and matched the cases with controls.

include a more racially diverse patient population, ideally in a double-

S.M., R.M., R.L. and M.C. analysed the data and wrote the manuscript.

blind randomised controlled trial design.

R.L. and S.M. designed the study and performed a critical revision of

Finally, efficacy of fluvoxamine in COVID-19 patients could be
dependent on the timing of treatment, where increased effective-

the manuscript. All authors approved the final version of the
manuscript.

ness could be achieved if treatment is initiated earlier during SARSCoV-2 infection. If fluvoxamine is unequivocally proven effective, an
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C O N CL U S I O N
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It appears fluvoxamine treatment in hospitalised ICU COVID-19
patients could have had a positive effect on mortality in the treatment
group, without impacting the number of days on ventilator support,
duration of ICU or total hospital stay. The safety profile of
fluvoxamine in ICU COVID-19 patients remained good. Additional
clinical trials are required to confirm the results of this study.
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