
Tuvali et al. [1] summarized the pros 
and cons of using oral colchicine to 

prevent cardiovascular disease events. 
Their meta-analysis showed the benefits 
of low dose colchicine in cardiovascular 
disease prevention for patients with doc-
umented coronary artery disease (CAD) 
and in those who had acute myocardial 
infarction (AMI) [1]. Low dose colchi-
cine given for 12 months reduced low at-
tenuation plaque volume (LAPV) detect-
ed by coronary computed tomography (a 
marker of plaque stability), C-reactive 
protein (CRP), and the lipid profile [2]. 
Patients who started low dose colchicine 
within 30 days after AMI for a median 
of 22 months had a favorable outcome 
with fewer ischemic cardiac events (e.g., 
cardiac arrest, recurrent AMI, stroke, 
and urgent hospitalizations for unstable 
angina pectoris or for coronary revas-
cularization) and less cardiovascular 
mortality compared with placebo [3]. A 
randomized double-blind placebo-con-
trolled study followed patients with CAD 
who received low dose colchicine for 28 
months. Less cardiovascular death and 
fewer ischemic cardiac events occurred 
in patients treated with colchicine com-
pared with placebo [4]. 

Colchicine is an ancient medicine, 
which is derived from the corms of the 
colchicum autumnale plant. It was used 
to treat joint pain in ancient Egypt (1500 

BCE). In ancient Greece it was used to 
treat patients with Podagra, and this 
knowledge was passed on to the Byzan-
tine and Arabian physicians [5].

Colchicine has several mechanistic 
pathways:
•  Through attachment to intracellular mi-

crotubules, essential for cell mitosis, cel-
lular movement, and vesicle trafficking.

•  When colchicine is attached to the tu-
bulin heterodimers, the conformation-
al structure of the tubulin is changed, 
blocking growth, movement, and cel-
lular mitosis.

• Through the inflammatory system.
 Colchicine has a dual effect on the 
inflammatory cascade. There is the 
low-dose, short-term effect through 
inhibition of neutrophil activation as 
well as downregulation of L-selectin 
on neutrophils and E-selectin on en-
dothelial cells. It also inhibits platelet 
activating factor and VLA-4, super-
oxide production by neutrophils [5], 
and receptors of tumor necrosis factor 
alpha. It prevents activation of mac-
rophages and blocks granule release 
from mast cells [5]. The high-dose, 
long exposure time affects genes that 
regulate inflammation. Ninety genes 
involved with inflammation were 
downregulated by colchicine (genes 
related to inflammatory processes, 
that regulate the cellular cytoskele-
ton, and cellular  growth), while 100 
genes were upregulated by colchi-
cine. Colchicine also inhibits genes 
encoding proteins that are crucial 
for white blood cells' migration and 
function. Colchicine blocks the gene 

activating caspase 1 (that enhances 

-
cine inhibits endothelial nitric oxide 
synthase 3 (eNOS3), which inhibits 
nitric oxide production, leads to va-
soconstriction with poor white blood 
cell mobilization [6]. 

Atherosclerosis is considered to be a 
 disease because it is one of the 

leading causes of morbidity and mor-
tality in the last century due to the in-
dustrialized western world, sedentary 
lifestyle, smoking habits, diets based 
on fats and carbohydrates, and air pol-
lution. Surprisingly, atherosclerotic 
plaques and vascular calcification were 
found in mummies (elite society mem-
bers like priests and kings [Ramesses II, 
III, V, and VI] of ancient Egyptians aged 
40–50 years old, Chinese elite [700 
BCE], and Canadian Inuits [400–1520 
CE]). According to the hieroglyphs, 
the diet of the priests and the elite soci-
ety of ancient Egypt consisted of beef, 
goose and wildfowl, bread, fruits and 
vegetables, cake, wine, and beer. It is 
estimated that 35–63% of their energy 
was from fat [7]. Egyptian papyri from 
5000 years ago describe local heat and 
redness as a disease. In the 1st century 
CE, Celsus, who was a Roman histo-
rian, defined the signs of an enduring 
flame, named , as redness, 
swelling, heat, and pain. It was Rudolf 
Virchow in the 19th century who de-
scribed the atherosclerotic plaque as an 



active process of tissue reaction with 
diapedesis of white blood cells and not 
as a simple deposition of fat [8]. In the 
last few decades it has become clear 
that atherosclerosis is indeed an active 
long-term dynamic process, a patholog-
ic unbalanced growth of cells that is in-
duced and promoted by pro-inflamma-
tory genes and transcriptional factors, 
with upregulation of pro-inflammatory 
cytokines and cell adhesion molecules, 
a perpetuum mobile cascade of events 
that could be part of the degenerative 
process of ageing. The process of ath-
erosclerosis involves a synergy between 
the immune system and the inflammato-
ry system. T lymphocytes are activated 
during an AMI, together with cytokines 
secreted from lymphocytes (interleukin 
2 [IL-2]), and from activated macro-
phages (interleukin 1 [IL-1]). Cytokine 
levels could predict death and myocar-
dial necrosis in patients who presented 
with AMI [9]. T lymphocytes are acti-
vated in stable coronary artery disease 
and secrete IL-2 even without a clinical 
event, which emphasizes the enduring 
flame of vascular inflammation [10]. 
The prognostic importance of inflam-
mation was demonstrated by Liuzzo 
and colleagues [11] in patients admit-
ted with angina pectoris (AP). Elevated 
levels of inflammatory markers (CRP 
and serum amyloid Type A [SAA]) pre-
dicted a grave outcome, and suggested 
that inflammation may have an active 
role in the pathogenesis of CAD. An-
other proof comes from a study [12] 
that measured levels of SAA and CRP 
in patients with CAD and found a posi-
tive correlation between SAA and clin-
ical severity of AP. SAA increased 24 
hours after coronary angioplasty, which 
emphasizes the role of inflammation on 
CAD. More than that, patients whose 
SAA level increased more than 100% 
within the first 24 hours had a higher 
rate of restenosis, stressing the caus-
ative role of inflammation in atherogen-
esis. Based on the inflammatory theo-
ry of atherosclerosis, one can expect 
cardiovascular disease at a higher rate 

among patients with inflammatory dis-
eases like rheumatoid arthritis (RA) and 
familial Mediterranean fever (FMF). In-
deed, patients with RA have a twofold 
to threefold increased risk to develop 
cardiovascular disease with accelerat-
ed atherosclerosis as well as increased 
carotid intima thickness, vascular cal-
cification, and endothelial dysfunction 
(that correlated with RA disease sever-
ity) [13]. Poor endothelial function in 
RA patients was associated with high 
levels of CRP and with impaired abil-
ity to grow endothelial progenitor cells 
that could explain the endothelial dys-
function seen in patients with RA, the 
poor regenerative ability, and the high 
rate of cardiovascular disease events in 
these patients [14]. FMF is an inflam-
matory disease characterized by high 

years (even without clinical flare-ups). 
Patients with FMF are at increased risk 
to develop cardiovascular disease with 
a higher cardiovascular mortality [15]. 
FMF is characterized clinically by ep-
isodic febrile 24–72 hour attacks due 
to acute inflammation of serous mem-
branes (e.g., pericarditis, peritonitis) 
with increased levels of inflammato-
ry markers. A hallmark of FMF is the 
SAA, which is deposited and forms sed-
iments of amyloid. These amyloid sed-
iments lead to impaired renal function, 
dialysis, and death at a young age if not 
treated with colchicine. Colchicine was 
found to prevent these clinical attacks 
and secondary amyloidosis, renal func-
tion deterioration, and death [16]. The 
prevalence of cardiovascular disease 
among FMF patients treated with col-
chicine was lower compared to the gen-
eral population [17]. FMF patients who 
already developed secondary amyloido-
sis had increased levels of asymmetric 
dimethylarginine (ADMA, a competi-
tive inhibitor of L-arginine) with poor 
endothelial function [18]. However, 
those who took colchicine regularly had 
a normal arterial stiffness, suggesting a 
protective role of colchicine in cardio-
vascular disease prevention [19].

Colchicine has multiple mechanisms of 
action. It has an anti-inflammatory effect, 
but also an anti-mitotic and anti-prolif-
erative effect. Both effects are important 
for the long-term management of patients 
with cardiovascular disease. Colchicine 
reduces the risk of cardiovascular dis-
ease in patients with recent AMI and in 
patients with stable CAD. Colchicine is 
considered a safe and an efficient preven-
tive and stabilizing medication that may 
benefit patients with CAD. 
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Between 27 November 2021 and 12 January 2022, 
Andrews and colleagues identified a total of 886,774 
eligible people infected with the omicron variant, 
204,154 eligible people infected with the delta variant, 
and 1,572,621 eligible test-negative controls. At all time 
points investigated and for all combinations of primary 
course and booster vaccines, vaccine effectiveness 
against symptomatic disease was higher for the delta 
variant than for the omicron variant. No effect against 
the omicron variant was noted from 20 weeks after two 
ChAdOx1 nCoV-19 doses, whereas vaccine effectiveness 
after two BNT162b2 doses was 65.5% (95% confidence 
interval [95%CI] 63.9–67.0) at 2 to 4 weeks, dropping 
to 8.8% (95%CI 7.0–10.5) at 25 or more weeks. Among 
ChAdOx1 nCoV-19 primary course recipients, vaccine 
effectiveness increased to 62.4% (95%CI 61.8–63.0) at 2 

to 4 weeks after a BNT162b2 booster before decreasing 
to 39.6% (95%CI 38.0–41.1) at 10 or more weeks. 
Among BNT162b2 primary course recipients, vaccine 
effectiveness increased to 67.2% (95%CI 66.5–67.8) at 2 
to 4 weeks after a BNT162b2 booster before declining to 
45.7% (95%CI 44.7–46.7) at 10 or more weeks. Vaccine 
effectiveness after a ChAdOx1 nCoV-19 primary course 
increased to 70.1% (95%CI 69.5–70.7) at 2 to 4 weeks 
after an mRNA-1273 booster and decreased to 60.9% 
(95%CI 59.7–62.1) at 5 to 9 weeks. After a BNT162b2 
primary course, the mRNA-1273 booster increased 
vaccine effectiveness to 73.9% (95%CI 73.1–74.6) at 2 
to 4 weeks.Vaccine effectiveness fell to 64.4% (95%CI 
62.6–66.1) at 5 to 9 weeks.

Several severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) variants of concern that either enhance 
infectivity or resist neutralization by sera from vaccinated or 
convalescent individuals have emerged. The variants Beta 
and Omicron in particular no longer bind many neutralizing 
antibodies that target the receptor-binding domain (RBD) 
of the SARS-CoV-2 spike protein. Reincke and colleagues
isolated antibodies from Beta-infected patients and showed 
that although some bound both the Beta and the wild-type 

RBD, others were specific for Beta. Some of the Beta 
antibodies had genetic characteristics similar to wild-type 
antibodies that were sensitive to the Beta mutations. Whereas 
some antibodies appeared to use a noncanonical binding 
mode, others accommodated Beta mutations into known 
binding modes. This work provides insights for the design of 
next-generation vaccines and antibody therapeutics.


