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Abstract
Background: Severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) has caused a recent outbreak of corona-
virus disease (COVID-19). In Cuba, the first case of COVID-19 
was reported on March 11, 2020. Elderly individuals with 
multiple comorbidities are particularly susceptible to ad-
verse clinical outcomes in the course of SARS-CoV-2 infec-
tion. During the outbreak, a local transmission event took 
place in a nursing home in Villa Clara province, Cuba, in 
which 19 elderly residents tested positive for SARS-CoV-2. 
Methods: Based on the increased susceptibility to cytokine 
release syndrome, inducing respiratory and systemic com-
plications in this population, 19 patients were included in an 
expanded access clinical trial to receive itolizumab, an anti-
CD6 monoclonal antibody. Results: All patients had underly-
ing medical conditions. The product was well tolerated. After 

the first dose, the course of the disease was favorable, and 
18 of the 19 patients (94.7%) were discharged clinically re-
covered with negative real-time reverse transcription poly-
merase chain reaction test results at 13 days. After one dose 
of itolizumab, circulating IL-6 decreased within the first 24–
48 h in patients with high baseline values, whereas in pa-
tients with low levels, this concentration remained over low 
values. To preliminarily assess the effect of itolizumab, a con-
trol group was selected among the Cuban COVID-19 pa-
tients that did not receive immunomodulatory therapy. The 
control subjects were well matched regarding age, comor-
bidities, and severity of the disease. The percentage of itoli-
zumab-treated, moderately ill patients who needed to be 
admitted to the intensive care unit was only one-third of that 
of the control group not treated with itolizumab. Addition-
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ally, treatment with itolizumab reduced the risk of death 10 
times as compared with the control group. Conclusion: This 
study corroborates that the timely use of itolizumab in com-
bination with other antivirals reduces COVID-19 disease 
worsening and mortality. The humanized antibody itolizum-
ab emerges as a therapeutic alternative for patients with CO-
VID-19. Our results suggest the possible use of itolizumab in 
patients with cytokine release syndrome from other pathol-
ogies. © 2020 S. Karger AG, Basel

Introduction

From December 2019, the first cases of coronavirus 
disease 2019 (COVID-19) pneumonia began to be regis-
tered in the Chinese city of Wuhan. A month later, the 
World Health Organization (WHO) confirmed that the 
cause of this pneumonia was severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2). To date (June 23, 
2020), 185 countries have reported cases of COVID-19, 
reaching a total of 9,063,264 confirmed cases, 471,681 
deaths, and a lethality rate of 5.20%. In the Americas, 
4,512,775 confirmed cases have been reported (49.79% of 
the total reported cases in the world) with a lethality rate 
of 5.02%. The first positive case in Cuba was informed on 
March 11, 2020, and to date, 2,319 positive cases have ac-
cumulated, with 85 deaths (June 25, 2020) [1].

COVID-19 can range from an asymptomatic to a crit-
ical disease. Many patients, mostly younger individuals, 
are asymptomatic or minimally symptomatic. Elderly 
people with pre-existing comorbidities are at higher risk 
of severe disease and fatal outcome [2]. Changes occur-
ring in the immune system with increasing age, termed 
immunosenescence, as well as the state of chronic, low-
grade inflammation known as inflammaging, character-
ize the immune system of the elderly. Both processes to-
gether are suggested as the origin of most of the comor-
bidities of older adults and their susceptibility to cancer, 
chronic inflammatory diseases, and new infections [3].

SARS-CoV-2 infection triggers a proinflammatory re-
sponse characterized by high levels of cytokines including 
IL-6, as well as overexpression of other growth factors 
such as fibroblast growth factor, granulocyte-macro-
phage colony-stimulating factor, tumor necrosis factor-α, 
and vascular endothelial growth factor, among others. In 
some vulnerable patients, the disease might worsen up to 
admission to the intensive care unit (ICU) if no appropri-
ate therapy is provided. Patients at this stage show high 
levels of proinflammatory cytokines. Particularly, many 

authors have found that IL-6 levels are directly correlated 
with increased mortality and lower lymphocyte count. 
Based on these findings, it has been suggested that the cy-
tokine release syndrome may hinder the adaptive im-
mune response against SARS-CoV-2 infection [4, 5].

High numbers of COVID-19-associated deaths have 
been seen in the nursing home sector. It is suggested that 
elderly patients residing in long-term care facilities could 
be more vulnerable to SARS-CoV-2 infection. This aged 
patient population has a higher risk of COVID-19-asso-
ciated morbidity and mortality [6].

The Center of Molecular Immunology, Havana, Cuba, 
developed the humanized monoclonal antibody (MAb) 
itolizumab (CIMA-REG) capable of binding a region in 
the distal membrane domain of human CD6 (domain 1) 
[7]. The in vitro characterization of its mechanism of ac-
tion revealed that it reduces the expression of intracellular 
proteins involved in the activation and proliferation of T 
cells. The effect is associated with the reduction of the 
production of proinflammatory cytokines (interferon 
[IFN]-γ, IL-6, and tumor necrosis factor-α) [8]. Studies 
in blood and tissue samples from patients with severe 
psoriasis treated with this MAb showed that itolizumab 
reduced the proliferation capacity of T cells and the num-
ber of T cells producing IFN-γ. In addition, a reduction 
in serum IL-6 and IFN-γ levels was observed [9, 10].

In April 2020, a local transmission event was verified 
in a nursing home in Villa Clara, Cuba, in which 47 pa-
tients tested positive for SARS-CoV-2. Nineteen of these 
patients were admitted to a local hospital at a moderate 
stage of the disease. All patients were older than 64 years, 
and the majority of them were affected by hypertension 
and/or other comorbidities, which are risk factors associ-
ated with COVID-19 severity and fatal outcome. Based 
on the immunoregulatory action of itolizumab and the 
safety profile verified in previous severe COVID-19 pa-
tients, the use of itolizumab was proposed for treatment 
of the moderately ill elderly patients from the nursing 
home.

In this study we characterize the clinical features and 
outcomes of these 19 elderly patients treated with itoli-
zumab combined with antiviral therapies.

Subjects and Methods

Patients
Nineteen patients confirmed as SARS-CoV-2 positive by real-

time reverse transcription polymerase chain reaction (RT-PCR) 
and admitted from nursing home No. 3 in Santa Clara, Villa Clara, 
Cuba, were enrolled in an open, multicenter, expanded access clin-
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ical trial (RPCEC00000311 [VICTORIA]) with the humanized 
MAb itolizumab. All patients met the inclusion criteria described 
in the protocol (http://rpcec.sld.cu/trials/RPCEC00000311-En).

Treatment
The patients received the standard treatment (lopinavir/ritona-

vir [Kaletra], chloroquine, prophylactic antibiotics, INF-α2B, and 
low-molecular-weight heparin [LMWH]) included in the Cuban 
national protocol approved by the Ministry of Public Health for 
COVID-19 [11]. In addition, the patients received a first intrave-
nous dose of 200 mg of itolizumab (8 vials). Some patients received 
a second dose (200 mg), considering their clinical evolution and 
the physician’s criteria. Itolizumab-associated adverse events 
(AEs) were reported. Their classification was performed according 
to the NIH-CTC toxicity criteria, version 5.0.

Laboratory Examination
Laboratory results included routine blood testing, leukocyte 

subsets, and blood biochemical parameters. The level of inflamma-
tory cytokines was measured using human Quantikine ELISA Kits 
from R&D Systems (Minneapolis, MN, USA; Human IL-6 Quan-
tikine ELISA Kit, Cat# S6050).

Statistical Analysis
Continuous variables are expressed as means and standard de-

viation or medians and interquartile range (depending on the dis-
tribution of each variable). Wilcoxon rank-sum tests were applied 
to continuous variables, and the χ2 test or Fisher’s exact test was 
used for categorical variables. Type I error α = 0.05 was used.

To preliminarily assess the effect of itolizumab, a control group 
was selected among the Cuban COVID-19 patients that did not 
receive immunomodulatory therapy. All patients with informa-
tion in the COVID-19 national database on their recovery or death 
by June 30, 2020, were considered. Controls were defined as all 
subjects older than 64 years with at least one comorbidity consid-
ered to pose a serious risk for the disease (hypertension, ischemic 
heart disease, diabetes mellitus, cancer, chronic kidney disease, 
obesity, malnutrition, or chronic obstructive pulmonary disease 
[COPD]). The controls were treated with lopinavir/ritonavir, 
chloroquine, IFN-α2B, and LMWH. They were well matched re-
garding age, comorbidities, and severity of the disease.

The odds ratio for disease progression and mortality was esti-
mated for itolizumab versus control. The number of patients need-
ed to treat (NNT) to prevent an additional poor outcome and the 
absolute risk reduction were also calculated. The analysis was per-
formed using SPSS 25.0 software.

Results

Baseline Characteristics of the Elderly COVID-19 
Patients
The median age was 79 years (64–100); 63.2% were fe-

male and 68.4% were white-skinned. All patients had 
chronic underlying health conditions. The most frequent 
associated comorbidities were hypertension (73.7%), de-
mentia (57.9%), malnutrition (52.6%), cardiac disease 

(42.1%), diabetes mellitus (31.6%), and COPD (26.3%). 
The majority of the patients suffered from more than one 
comorbidity (Table 1).

Upon admission, 42.1% of these elderly patients re-
quired oxygen therapy due to respiratory functional 
worsening. In addition, 52.6% had a fever, 47.3% had a 
cough, and 42.1% showed signs and symptoms of dehy-
dration. Other symptoms included dyspnea (36.8%) and 
diarrhea (26.3%). Regarding the severity of the disease, 
the patients were classified as moderately ill.

Concerning hematological and biochemical parame-
ters, 16.7% of the patients had leukocyte levels below the 
normal range. Lymphocytes were below the normal range 
in 29.4% of the patients, and 5.6% had low platelet counts. 
Aspartate aminotransferase was above normal values in 
13.3% and D-dimer was increased in 84.6% of the pa-
tients.

Treatment with the Anti-CD6 MAb Itolizumab
The patients received treatment according to the es-

tablished protocol in Cuba, upon confirmation of the 
presence of SARS-CoV-2. All subjects received lopinavir/
ritonavir (Kaletra), 94.7% received chloroquine, 68.4% 
received IFN-α2B, and 89.5% received LMWH. Addi-
tionally, 63.2% received vitamins and 31.6% antibiotics. 
Three patients (15.8%) were treated with recombinant 
human erythropoietin at a cytoprotective dose (Table 1).

All individuals received one dose of the antibody, 
while 89.5% received two doses. The median time be-
tween the onset of symptoms and itolizumab administra-
tion was 1 day. The time between doses ranged from 1 to 
7 days, with an overall median of 2 days. In this study, 
94.7% of the patients were discharged after a median hos-
pital stay of 13 days, ranging from 3 to 40 days. All of them 
were negative for SARS-CoV-2 at the time of discharge. 
The median time to RT-PCR negativity was 13 days. Ac-
cording the national protocol [1], the second sample was 
obtained 13 days after symptom onset. Earlier negativity 
was exceptionally evaluated in patients with rapid clinical 
recovery.

Only 1 event of death occurred (a 70-year-old wom-
an). Her medical history included hypertension, coro-
nary artery disease, dementia, and malnutrition. Daily 
electrocardiograms showed a left bundle branch block 
without sings of acute ischemia. The physicians declared 
that the direct cause of death was pulmonary thrombo-
embolism.

Only 1 AE related to the administration of itolizumab 
was reported. The AE consisted of chills and occurred im-
mediately after the first administration, lasting minutes. 
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Table 1. Demographic characteristics of the elderly COVID-19 patients, treatments, and outcomes

Case No. Age, years Sex Skin color Comorbidities Treatments Outcomes

12 95 F White Hypertension, ischemic heart disease, 
malnutrition, dementia

Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, LMWH, parenteral vitamins

Alive

13 83 M White Hypertension, chronic obstructive 
pulmonary disease, dementia

Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, LMWH, parenteral vitamins

Alive

14 78 F White Malnutrition, dementia Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, LMWH, parenteral vitamins

Alive

15 85 F Black Hypertension, diabetes mellitus, 
malnutrition, dementia

Itolizumab (2 doses), Kaletra, chloroquine, 
LMWH, parenteral vitamins, antibiotics

Alive

16 75 F White Hypertension, diabetes mellitus, chronic 
obstructive pulmonary disease, asthma, 
malnutrition

Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, LMWH, parenteral vitamins

Alive

17 68 M White Hypertension, diabetes mellitus, chronic 
obstructive pulmonary disease, 
dementia, smoking, hypertensive heart 
disease

Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, LMWH, parenteral vitamins

Alive

18 78 F NA Dementia, anemia Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, LMWH, antibiotics

Alive

19 88 F White Hypertension, diabetes mellitus, 
ischemic heart disease, malnutrition

Itolizumab (2 doses), Kaletra, chloroquine, 
LMWH, antibiotics

Alive

20 89 F White Hypertension, ischemic heart disease, 
heart disease

Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, heparin, antibiotics

Alive

21 64 M White Hypertension, chronic obstructive 
pulmonary disease

Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, heparin, vitamins

Alive

22 80 F White Hypertension, diabetes mellitus, 
ischemic heart disease, dementia

Itolizumab (2 doses), Kaletra, chloroquine, 
LMWH, parenteral vitamins

Alive

24 79 F White Hypertension, ischemic heart disease, 
malnutrition, dementia

Itolizumab (2 doses), Kaletra, chloroquine, 
LMWH, parenteral vitamins

Alive

25 64 M White Hypertension, diabetes mellitus, 
malnutrition, dementia, lower limbs 
amputated

Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, LMWH, parenteral vitamins

Alive

26 70 F Black Hypertension, ischemic heart disease, 
malnutrition, dementia

Itolizumab (2 doses), IFN-α2B, Kaletra, 
chloroquine, LMWH, parenteral vitamins

Dead

27 100 F Black Hypertension, ischemic heart disease, 
malnutrition, dementia

Itolizumab (2 doses), Kaletra, chloroquine, 
LMWH, parenteral vitamins

Alive

32 81 F NA Hypertension, ischemic heart disease, 
chronic obstructive pulmonary disease, 
malnutrition

Itolizumab (2 doses), IFN-α2B, Kaletra Alive

40 86 M White None Itolizumab (1 dose), IFN-α2B, Kaletra, 
chloroquine, heparin, erythropoietin

Alive

43 67 M Brown Obesity, smoking, alcoholism, 
posttraumatic paraplegia

Itolizumab (2 doses), Kaletra, chloroquine, 
heparin, erythropoietin

Alive

44 71 M White None Itolizumab (1 dose), IFN-α2B, Kaletra, 
chloroquine, antibiotics, erythropoietin, 
steroids, omeprazole

Alive

IFN-α2B, interferon alpha 2B; LMWH, low-molecular-weight heparin; NA, not available.
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The AE was of mild intensity and did not imply changes 
in the administration of the antibody.

Vital signs were evaluated after itolizumab adminis-
tration during the hospital stay. After 7 days of itolizum-
ab treatment, only 2 patients required oxygen therapy 
(10.5%), and this reduction was statistically significant 
compared to baseline requirements (42.1 vs. 10.5%, p = 
0.031, χ2 [McNemar test]).

IL-6 serum levels were measured before and 24–48 h 
after treatment in 12 elderly patients. The median pre-
treatment concentration was 23.9 pg/mL, and the median 
IL-6 level 48 h after treatment was 25.9 pg/mL. Therefore, 
no significant changes were detected. In a previous work, 
a receiver operating characteristic curve was applied to 
select an IL-6 cut-off of 28.3 pg/mL to establish an asso-
ciation between baseline IL-6 concentration and severity 
of illness (unpublished data).

When analyzing the IL-6 serum values of our elderly 
patients regarding the selected cut-off, 5 patients had 
baseline levels above 28.3 pg/mL. Four of these 5 patients 
had reduced cytokine concentrations 24–48 h after itoli-
zumab administration. In 1 patient, the IL-6 levels re-
mained similar (Fig. 1). Among the 7 patients with base-
line levels below the selected cut-off, in 6 patients circu-
lating IL-6 levels did not increase to over 28.3 pg/mL. In 
a single individual, the IL-6 concentration increased 
(Fig. 1). In the patients with concentrations above the cut-
off, the IL-6 reduction corresponded to 48.6 pg/mL. The 

median change in IL-6 concentration among the patients 
with baseline levels below 28.3 pg/mL was 2.2 pg/mL.

Clinical Outcomes of the Itolizumab-Treated Patients
A comparison of clinical evolution between the cohort 

from the nursing home (n = 19) and a group of Cuban 
COVID-19 patients with similar baseline conditions 
(control group) was performed. The control patients 
were defined as COVID-19-confirmed patients reported 
by the Cuban Ministry of Public Health. Among them, 
patients with similar baseline conditions to our cohort – 
i.e., those with at least one comorbidity (hypertension, 
diabetes mellitus, cardiac disease, cancer, chronic kidney 
disease, obesity, malnutrition, or COPD) and aged 64 
years or older who were not included in other COVID-19 
clinical trials – were selected (n = 53 patients). The con-
trol patients received the rest of the Cuban protocol drugs 
described above. The groups were homogeneous in terms 
of demographic characteristics and significant comorbid-
ities, except for malnutrition, which occurred only in the 
itolizumab-treated group (p = 0.000, χ2 test).

Analyzing control and itolizumab-treated patients 
with two or more comorbidities, a significant dependence 
between itolizumab use and admission to the ICU or 
mortality was detected. Among every 3 moderately ill pa-
tients treated with itolizumab, 1 admission to the ICU was 
prevented (p = 0.042, χ2 test; NNT 3.12). Additionally, 
treatment with itolizumab reduced the risk of death 10 
times as compared with the control group (1/0.10 = 10). 
Overall, 14 patients and 1 patient died in the control and 
the experimental group, respectively (Table 2). Among 
every 3 moderately ill patients treated with the MAb, 1 
death was prevented (p = 0.020, χ2 test; NNT 2.93) (Fig. 2).

Discussion

Elderly patients are particularly susceptible to adverse 
clinical outcomes in the course of SARS-CoV-2 infection. 
Older adults with age-related diseases are more suscep-
tible to a virus-induced cytokine storm resulting in respi-
ratory failure, multisystemic damage, and fatal outcome 
[12]. The international scientific and medical community 
is searching intensively for adequate therapies that would 
reduce the damage and mortality associated with COV-
ID-19 [12].

In April 2020, an episode of massive SARS-CoV-2 
transmission occurred in nursing home No. 3 of Santa 
Clara in the province of Villa Clara, Cuba. Nineteen resi-
dents were infected by a visitor, who turned out to be 
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Fig. 1. Median IL-6 concentration in the serum of COVID-19 pa-
tients before and 24–48 h after itolizumab treatment. The patients 
were divided according to the pre-established cut-off for IL-6 lev-
els (28.3 pg/mL).
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positive for SARS-CoV-2 three days after visiting the fa-
cility. Residents of long-term care facilities are at high risk 
of COVID-19 transmission and are particularly prone to 
severe outcomes because they predominantly are aged 
and commonly have underlying medical conditions [6]. 
After the appearance of COVID-19-related symptoms, all 

patients were admitted to Manuel Fajardo Hospital. They 
immediately received the treatment protocol established 
in the country for this disease [11].

All patients in our cohort had other medical condi-
tions. The most frequent were hypertension, dementia, 
malnutrition, cardiac disease, diabetes mellitus, and 

Table 2. Baseline characteristics of the patients treated with itolizumab versus the control patients not receiving 
immunomodulatory agents

Control
(n = 53)

Itolizumab
(n = 19)

Total
(N = 72)

p (χ2)

frequency % frequency % frequency %

Sex
Female 31 58.5 11 57.9 42 58.3 0.964
Male 22 8.0 8 42.1 30 41.7

Age, years
Mean (SD) 79.0 (10.2) 77.3 (10.2) 77.9 (8.6) 0.396
Min.; max. 64; 100 65; 101 64; 101

Number of comorbidities
0–1 20 37.7 5 26.3 25 34.7 0.362
2 or more 33 62.3 14 73.7 47 65.3

Arterial hypertension 39 73.6 14 73.7 53 73.6 0.993
Diabetes mellitus 24 45.3 6 31.6 30 41.7 0.293
Ischemic heart disease 20 37.7 8 42.1 28 38.9 0.738
COPD 7 13.2 5 26.3 12 16.7 0.280
Asthma 3 5.7 1 5.3 4 5.6 1.000
Cancer 5 9.4 0 0.0 5 6.9 0.316
Obesity 2 3.8 1 5.3 3 4.2 1.000
Malnutrition 0 0.0 10 52.6 10 13.9 0.000
Chronic kidney disease 8 15.1 0 0.0 8 11.1 0.100

Bold type denotes significance. COPD, chronic obstructive pulmonary disease.
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Fig. 2. Clinical outcomes of itolizumab-
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ity. The odds ratio for disease progression 
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tients. Differences were considered signifi-
cant at p < 0.05. ARR, absolute risk reduc-
tion; CI, confidence interval; ICU, intensive 
care unit; NNT, number needed to treat.
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COPD. The median age was 79 years. People of any age 
with certain comorbidities such as hypertension, COPD, 
serious heart conditions, diabetes mellitus, and an immu-
nocompromised state, but especially the elderly, are at an 
increased risk of severe illness from COVID-19 [13]. Fe-
ver, cough, dyspnea, signs of dehydration, and diarrhea 
were the most frequent symptoms on admission. The pa-
tients were classified as moderately ill. Treatment is chal-
lenging for elderly patients diagnosed with COVID-19. 
An individualized approach should be offered to older 
adults, properly analyzing the beneficial effects and risks 
of therapeutic decisions [12].

Based on the increased susceptibility to cytokine 
storm-associated respiratory and systemic complications 
[12], 19 patients were included in an expanded access 
clinical trial of itolizumab. This is a first-in-class antago-
nistic MAb that selectively targets the CD6-ALCAM 
pathway, reducing the activation, proliferation, and dif-
ferentiation of T cells into pathogenic effector T cells and 
leading to a decrease in proinflammatory cytokine pro-
duction [8].

The product was well tolerated, since only 1 mild ad-
verse reaction was reported after the first infusion in 1 
subject. In general, after the first dose, the course of the 
disease was favorable; only 2 patients required oxygen 
therapy after the treatment, and 94.7% of the patients 
were discharged with negative RT-PCR results at 14 days. 
This outcome suggests that although itolizumab is an im-
munomodulatory drug, it did not interfere with clearance 
of SARS-CoV-2.

Inflammation arises as a critical process in SARS-
CoV-2-infected patients. While a strong immune re-
sponse may contain the infection, previous studies have 
reported worse outcomes related to the presence of an 
excessive number of cytokines and inflammatory soluble 
factors [14]. Itolizumab decreased or stabilized IL-6 levels 
in our cohort of elderly patients within the first 24–48 h 
after administration. In 4 of the 5 patients with IL-6 base-
line concentrations above the pre-established cut-off for 
severity (28.3 pg/mL; unpublished data), the levels de-
creased. In 1 patient, the IL-6 levels remained similar. Re-
garding those patients with IL-6 baseline levels below 28.3 
pg/mL, only 1 subject had increased IL-6 values; the rest 
remained under this cut-off 24–48 h after administration.

Therefore, our findings suggest that the reduction in 
serum IL-6 levels in patients with high baseline concentra-
tions, and their stabilization over low values, is a direct 
effect of this MAb. According to Robak et al. [15], the me-
dian IL-6 level in normal subjects is 5.3 pg/mL (0.5–16.6). 
Maurel et al. [16] evaluated IL-6 concentrations in a simi-

lar geriatric population from long-term care facilities (184 
females and 65 males). At baseline, IL-6 was quantifiable 
(≥3 pg/mL) in only 35% of the evaluated subjects. The 
mean IL-6 concentration was 5.99 and 9.9 pg/mL for the 
men and the women, respectively. In that study, IL-6 lev-
els of at least 3 pg/mL in men and 5.6 pg/mL in women 
were associated with a significantly higher risk of death 
[16]. In our series, all COVID-19 patients but one had IL-6 
levels higher than 5 pg/mL. On the other hand, in a large 
meta-analysis of 52 papers, Elshazli et al. [17] found that 
the IL-6 level associated with COVID-19 severity was 22.9 
pg/mL. The median concentration of IL-6 among our el-
derly patients was above this cut-off, highlighting their 
poor prognosis. We postulate that itolizumab inhibited 
T-cell activation and reduced IL-6 in subjects with elevat-
ed concentrations while preventing its further increase in 
individuals with lower levels at treatment.

Modulation of the severe inflammatory state in pa-
tients with COVID-19 consists in a relevant strategy for 
limiting the severity of pulmonary and systemic compli-
cations. This approach could successfully reduce the need 
for intensive care support and mechanical ventilation, 
and eventually decrease mortality [18]. When comparing 
our cohort of itolizumab-treated COVID-19 patients 
with a control group of Cuban COVID-19 patients with 
similar characteristics (age, comorbidities, and treatment 
except for itolizumab or another immunomodulatory 
agent), there emerged an effect of itolizumab in prevent-
ing severe disease. Apart from the controls, more than 
50% of the itolizumab-treated patients had malnutrition. 
It is well established that a nutritional deficit is associated 
with a decrease in lymphocyte count, mainly of T cells. 
Furthermore, poor nutrition might provoke atrophy of 
the primary and secondary lymphoid organs, affecting 
adaptive immunity [19]. Undernutrition may also in-
crease the replication and pathogenicity of a virus [19]. In 
spite of the malnutritional imbalance, itolizumab signifi-
cantly decreased the risk of ICU admission, and reduced 
the risk of death 10 times.

Other anti-inflammatory drugs are under evaluation 
for treatment of the cytokine release syndrome associated 
with COVID-19. Tocilizumab, an IL-6R antibody, has 
been used mostly in patients with severe and critical CO-
VID-19 disease. However, there are some reports of treat-
ment of moderately ill patients. Toniati et al. [20] treated 
57 patients in the conventional ward of a hospital in Bres-
cia. Of these 57 patients, 13 (23%) worsened: 10 died and 
3 were admitted to the ICU. Among 100 patients, 3 cases 
presented severe AEs including septic shock and gastric 
perforation.
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Potere et al. [21] administered a low tocilizumab dose 
to 10 moderately ill patients on top of standard of care. 
The low-dose subcutaneous tocilizumab was well toler-
ated, and none of the patients progressed, suggesting that 
IL-6 receptor blockade may prevent COVID-19 progres-
sion when tocilizumab is administered early in the course 
of disease.

On the other hand, the RECOVERY trial showed that 
dexamethasone resulted in lower 28-day mortality only 
among those patients on invasive mechanical ventilation 
or oxygen but not among those not receiving respiratory 
support [22], suggesting its limited use for patients with 
moderate disease. In a separate study, 28-day mortality 
was not different between 194 moderately ill patients 
treated with methylprednisolone and 199 individuals re-
ceiving a placebo [23].

This study has some limitations, including the lack of 
a concurrent control group, the short kinetics of IL-6 lev-
els, and the limited follow-up of the patients (their long-
term outcomes are unknown). A longer evaluation of 
IL-6 kinetics in treated and control patients will be con-
ducted as part of forthcoming itolizumab studies. Never-
theless, this study showed an effect of itolizumab in de-
creasing and controlling IL-6 serum levels. Moreover, 
itolizumab-treated patients had a favorable clinical out-
come, considering their poor prognosis associated with 
old age and comorbidities, including nutritional deficits 
[24].

In conclusion, this study confirms that timely use of 
itolizumab, in combination with other antiviral and anti-
coagulant therapies, reduces COVID-19 disease worsen-
ing and mortality. The humanized antibody itolizumab 
emerges as a therapeutic alternative for patients with CO-
VID-19 [24]. Our results suggest the possible use of itoli-
zumab for patients with cytokine release syndrome from 
other pathologies.
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