
One of the objectives of the World 
Health Organization (WHO) is to 

reduce the incidence of tuberculosis by 
80% by the year 2030, compared to 2015 
[1]. The problem of tuberculosis infec-
tion was not solved before the coronavi-
rus disease 2019 (COVID-19) pandemic, 
despite the successes achieved by 2019 
in reducing morbidity and mortality. 
The situation became even more urgent 
with the global spread of severe acute 
respiratory syndrome coronavirus 2 
(SARS-CoV-2) [2].

Despite all measures taken since 2010, 
the estimated number of new cases of tu-
berculosis in 2016 increased from 8.8 to 
10.4 million. However, between 2017 and 
2019 there was a decrease to 10.0 million 
cases (including 0.3 million people with 
human immunodeficiency virus [HIV] 
infection) [1]. At the same time, mortal-
ity from tuberculosis from 2010 to 2013 
increased from 1.1 million to 1.5 million. 
By 2018, there was a steady downward 
trend in the number of deaths to 1.2 mil-
lion among tuberculosis patients who did 
not have HIV infection [1]. 

Researchers have noted that during a 
pandemic, a decrease in morbidity and an 
increase in mortality from tuberculosis 
can usually be found. This situation does 
not reflect the real situation due to the re-
duction of well-established programs to 
detect tuberculosis infection and will fur-
ther worsen the epidemic situation as a 
whole [3,4]. Against the backdrop of the 

COVID-19 pandemic, as expected ac-
cording to WHO data, in 2020, the num-
ber of new cases of tuberculosis fell to 
7.8 million and the death rate increased 
to 1.3 million [1].

Individuals with diabetes mellitus 
(DM) are identified as a risk group for 
the development of active tuberculosis 
infection, and screening for latent tuber-
culosis infection is recommended for this 
population [6].

The fast-growing epidemic of DM 
could be a significant setback and under-
mine the progress made. The number of 
people with DM is predicted to increase 
from 415 million in 2015 to 642 million 
by 2040 [6].

DM triples the risk of developing 
active tuberculosis and worsens its clin-
ical course and outcome; therefore, the 
growing burden of type 2 diabetes may 
support the epidemic of tuberculosis. At 
the same time, there is an opposite effect: 
tuberculosis affects glycemic control in 
people with diabetes due to inflammation 
and drug interactions [7].

In individuals with diabetes, there are 
certain disorders of the immune response, 
which lead to a worsening of the course 
of the disease. Thus, in patients with tu-
berculosis in combination with type 2 
DM with uncontrolled glycemic levels, 
an increased level of interferon gamma 

interleukin 6 (IL-6) gene were detected. 
Patients with DM and latent tuberculosis 
infection have elevated levels of inflam-
matory and anti-inflammatory cytokines. 
Decreased glycemic control, as in tuber-
culosis patients, leads to further dysreg-
ulation of inflammation, affecting the 

Animal model studies have shown 
that diabetic mice had a higher mycobac-
terial load in the early stages of infection. 
In addition, mice with diabetes showed a 

during infection, which indicates a de-
crease in the adaptive immunity of T-help-
er 1 cells and contributes to the further 
progression of tuberculosis infection [9].

People with DM show a higher rate 
of ineffective tuberculosis therapy and 
a higher death rate than patients with-
out DM (relative risk 1.69, 95%CI 
1.36–2.12). Similarly, the risk of death 
during tuberculosis treatment and relapse 
after treatment was higher in patients 
with diabetes. In addition, patients with 
tuberculosis and DM co-morbidity were 
more likely to maintain a positive sputum 
smear result up to 2 to 3 months after the 
start of treatment [10] due to the increase 
in  drug 
resistance and difficulties in selecting  
therapy [11].

The difficulties associated with a more 
severe course of tuberculosis against the 
background of DM, as well as a difficult 
choice of therapy especially in countries 
with a high burden of the disease, led to 
the need for mandatory testing for DM 
in patients with tuberculosis and the pre-
scription of metformin or insulin in pa-
tients with low glucose control [12].

Israel is not a high tuberculosis burden 
country. The incidence of tuberculosis 
(per 100,000 people) in Israel was report-
ed at 2.1 in 2020, according to the World 
Bank development indicators, com-
piled from officially recognized sources 
(https://data.worldbank.org/indicator/
SH .TBS.INCDlocations=IL). Howev-
er, according to the WHO report (2019) 



in 2018, the incidence was 9.7 (5.6–16) 
per 100,000 population [1], which caused 
some concern. The mortality rate from 
tuberculosis has not changed since 2015, 
and until 2017 was 3.0 per 100,000 ac-
cording to the World Bank. For 2020, data 
on mortality from tuberculosis were not 
provided.

There is currently a single tuberculo-
sis hospital department for tuberculosis 
patients in the country, which is located at 
Shamir Medical Center (Assaf Harofeh). 
This department is designed for patients 
with drug intolerance and severe co-mor-
bidities. In this issue of the 

Tzanani 
and colleagues [13] reported, for the first 
time, data on treatment outcomes in tu-
berculosis patients with DM in patients 
in Israel.

Over the past 11 years of follow-up, 80 
patients with tuberculosis and DM have 
been hospitalized. When comparing the 
group of patients with tuberculosis and 
DM (n=80) and a group of tuberculosis 
patients without DM (n=213), no signif-
icant clinical and radiological difference 
was noted. A difference in the effective-
ness of treatment was also not seen. The 
difference was found only when assessing 
the duration of sputum conversion, which, 
according to Tzanani et al. could be asso-
ciated, not only with the presence of DM, 
but with the advanced age of patients, 
nonoptimal adherence to treatment, and 
dependence on psychoactive substances. 

All patients with DM had satisfac-
tory glycemic control at the stage of  
hospitalization. In addition to treat-
ment for tuberculosis, these patients 
also received insulin. It has previously 
been shown that the presence of mul-
tidrug resistance (MDR)-tuberculosis 
was higher in DM than in patients with 
low glucose levels (9.2% vs. 1.6%,  = 
0.12). All cases of MDR-tuberculosis 
were primary. The prevalence did not 
depend on the level of glycemia and did 
not determine the success of tuberculosis 
treatment. The majority of patients with  
MDR-tuberculosis were born in the for-
mer Soviet Union [13].

Tzanani et al. [13] confirmed the ex-
isting contradictions in evaluating the 
effectiveness of tuberculosis treatment in 
DM and cannot be extrapolated to other 
populations. Similar findings of a slight-
ly increased risk of tuberculosis in DM 
were also found in cohort studies in En-
gland, which may be related to adequate 
control of individual risk factors associ-
ated with lifestyle and demographic risk 
factors, successful performance of the 
primary health care service, and manage-
ment of chronic diseases [14].

Despite the low prevalence of tuber-
culosis and the low percentage of tu-
berculosis-DM co-morbidity in Israel, 
previous systematic reviews and me-
ta-analyses have shown that DM plays a 
significant role among patients with pul-
monary tuberculosis and possible chang-
es in the immune response associated 
with COVID-19 disease and the develop-
ment of post-COVID syndrome [15,16]. 
Even a doubling of the risk of poor treat-
ment outcomes would have a significant 
impact on the population. Up to 25% of 
deaths from tuberculosis may be associ-
ated with DM and may play an important 
role for population subgroups that have a 
higher risk of both conditions [12].

It must be considered that the decrease 
in the incidence of tuberculosis does not 
reflect reality. Patients with co-morbidity 
may have protective mechanisms against 
the development of a severe course of 
COVID-19, but are at risk of developing 
severe forms of tuberculosis, tuberculo-
sis, chronization of the infection, and re-
sistance to therapy [3].

In low-burden tuberculosis countries, 
the objectives of the health system to 
monitor these diseases differ from those 
in high-burden countries and should be 
more focused on certain populations 
that are at risk for developing active 
tuberculosis [17]. These risk groups in-
clude contact persons, migrants, persons 
receiving immunosuppressive therapy, 
and patients with DM, with whom it is 
recommended to perform tuberculosis 
enzyme-linked immunospot (ELISPOT) 
test [18-20]. In addition, it is necessary 

to keep in mind the peculiarities of the 
treatment of such patients and the higher 
risk of developing MDR-tuberculosis.

Tzanani et al. [13] showed the data on 
the co-morbidity of tuberculosis and DM 
in Israel for the first time, demonstrating 
both its low prevalence and the absence 
of a significant effect on the effectiveness 
of tuberculosis treatment. Despite the 
fact that Israel is a country of a low tuber-
culosis burden, it is necessary to consider 
monitoring this disease in risk groups, in-
cluding patients with DM because there 
are risks of a more severe course, low ef-
fectiveness of treatment, and the forma-
tion of MBT resistance, as well as a long 
period of sputum conversion.



The secretion of senescence-associated secretory 
phenotype (SASP) factors by senescent hepatic stellate 
cells promotes the development of hepatocellular 
carcinoma (HCC), but the release mechanism is not well 
understood. Yamagishi et al. used an obesity-induced HCC 
mouse model to study SASP factor release from hepatic 
stellate cells within tumors. Interleukin-33 (IL-33) release 
was triggered by lipoteichoic acid, which accumulated in 
the livers of obese mice. Full-length IL-33 was cleaved 

into its short, active form and released into the tumor 
microenvironment through gasdermin D N-terminal pores. 
Secreted IL-33 bound to ST2+ regulatory T cells, resulting 
in impaired CD8+-mediated antitumor immunity and the 
development of HCC. These findings shed light on SASP 
factor release and suggest that targeting IL-33 release from 
senescent cells may be an attractive therapy for HCC.

The latency between acquisition of an initiating somatic 
driver mutation by a single-cell and clinical presentation 
with cancer is largely unknown. Sousos et al. described 
a remarkable case of monozygotic twins presenting with 

 mutation-positive myeloproliferative neoplasms 
(MPNs) (aged 37 and 38 years), with a clinical phenotype of 
primary myelofibrosis. The  mutation was absent in T 
cells and dermal fibroblasts, confirming somatic acquisition. 
Whole-genome sequencing lineage tracing revealed a 
common clonal origin of the mutant MPN clone, which 
occurred in utero followed by twin-to-twin transplacental 

transmission and subsequent similar disease latency. Index 
sorting and single-colony genotyping revealed phenotypic 
hematopoietic stem cells (HSCs) as the likely MPN-
propagating cell. Furthermore, neonatal blood spot analysis 
confirmed in utero origin of the  mutation in a 
patient presenting with polycythemia vera (aged 34 years). 
These findings provide a unique window into the prolonged 
evolutionary dynamics of MPNs and fitness advantage 
exerted by MPN-associated driver mutations in HSCs.


