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Abstract

Introduction: Studies on COVID-19 disease in patients with tuberculosis (TB) have not yet been widely
performed and clear results have not been presented. It was found that; COVID-19 infection in TB patients
quickly leads to disease and causes death in a small number of them. However, the prognosis of co-infection
has not been evaluated in long run, since the association between TB and covid-19 cannot be ruled out, and
therefore appropriate precautions and health system preparation are needed to deal with the impending burden
of co-infection. The aim of this study was to provide a clear picture of the effects of these two diseases with
each other.

Methods: This study is considered as a systematic review of secondary studies. The statistical population is the
studies that have been conducted in relation to the above topic and in the world. These articles were extracted
from the databases of PubMed, Magiran, Science Direct, and Google Scholar. Out of 180 articles, 52 articles
were related to our subject were selected, while 30 duplicates were removed from this number, hence 30
articles were selected. Finally, after a qualitative review, 12 articles were included in the study and the results
of five articles were analyzed.

Results: Studies have shown that co-infection with COVID-19 and tuberculosis can increase mortality; TB
is also likely to exacerbate the course of COVID-19 for the infected population and may increase the TB
epidemic in the short term after the end of the COVID-19 epidemic is effective, so appropriate precautions and
preparation of the health system are needed to deal with the impending burden of co-infection.
Conclusion: COVID-19 disease and its limitations may have a significant impact on the presentation and
monitoring of TB control strategies nationally and globally. Concerns about delays in treating TB patients make

their disease worse, and therefore broader management should be conducted.

Introduction

Tuberculosis (TB) is an infectious disease
and the leading cause of death from single
agent infectious diseases (1). TB and
coronavirus are both epidemics that show
a persistent transmission of epidemics in
society and around the world, while TB is
a slow pandemic that has plagued humans
for millennia. COVID-19 is a new disease
and is spreading rapidly around the world.
TB seems to be an important disease for
the deterioration of the clinical status of
COVID-19 cases, since the isolation of
cases of TB can be an important criterion
for minimizing the occurrence of severe
cases of COVID-19 and hospitalization
due to the disease in this population even
in conditions of isolation (2). In late 2019,

Key point

COVID-19 disease and its limitations may have
a significant impact on the presentation and
monitoring of TB control strategies nationally and
globally. Concerns about delays in treating TB
patients make their disease worse, and therefore
broader management should be conducted.

an acute respiratory illness caused by a new
coronavirus called Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)
broke out in Wuhan, China. The disease
spread rapidly in cities in China and other
countries. The disease continued to worsen
as the World Health Organization (WHO)
declared a state of emergency in connection
with the disease on January 30, 2020, and
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on February 12, 2020, the new coronavirus disease was
named coronavirus 2019 or COVID-19. The power of
transmission of this disease is very high and due to the
dangers and lethality of this virus, the best way to fight
this disease is to control the disease and prevent the
eradication of both cases. In the other words, to cut the
transmission chain of the disease and to achieve this.
Hence, the goal is to have a detailed plan to control and
prevent the disease (3). Manifestations of the disease range
from mild cough, fever and sore throat to pneumonia,
acute respiratory distress syndrome (ARDS), and death.
Patients with COVID-19 cases are more likely to develop
a severe illness (4). Clinical manifestations of COVID-19
range from asymptomatic to severe symptoms requiring
admission to an intensive care unit. The presentations of
COVID-19 can be mild to severe with various respiratory
complications, gastrointestinal, hepatic, and neurological
disorders (5). TB is a persistent chronic bacterial disease
that is highly prevalent in developing countries. The WHO
estimates that 1.7 billion people worldwide are infected
with Mycobacterium tuberculosis and are therefore at risk
for the disease (4). Approximately 1.5 million deaths from
TB occur worldwide each year, making it the tenth most
common disease in the world and is expected to maintain
its ranking by 2020. On the other hand, information
about death and its causes is necessary to assess the health
status of the region and to analyze health programs and
interventions (6). Co-infection of TB with coronavirus
such as SARS and the Middle East respiratory syndrome
(MERS) virus. Has been a great threat (4). The clinical
features and treatment of pulmonary TB patients with
COVID-19 are unclear and have not been studied (7).
Some viral infections, such as measles, have been shown
to exacerbate pulmonary TB due to a weakened immune
system, but despite the vulnerability of this type of
population, so far most COVID-19 studies have focused
on patients without respiratory disease (7). There is limited
information on the risk of severe disease or complications

180 articles selected from databases:
PubMed: 125 articles

in patients with TB and COVID-19 (8). Therefore,
considering that, COVID-19 disease is one of the emerging
diseases and sufficient information about the behavior of
the disease and long-term complications and its effect on
other diseases is still unknown. This study aims to reach
a general conclusion by examining the results of several
studies on the course of COVID-19 disease, in TB patients.

Methods

This is a systematic secondary study of the review type.
Reviewing past research is done in different ways, one
of the most well-known of which is systematic review,
which is a kind of secondary study and analysis of studies.
In other words, systematic review is a structured search
that is performed according to predetermined rules and
regulations. The statistical population of this systematic
study includes all research articles on COVID-19 in
patients with TB, which from the beginning of the
pandemic COVID-19 published so far.

Search strategy

PubMed, Magiran, Science Direct, SID, Google Scholar
databases were selected for searching related articles and
advanced search option was used with keywords and, or
operators in these databases. Finally, out of 180 searches
(125 articles in PubMed, 15 articles in science direct, 40
articles in google scholar.) 52 related articles were selected,
duplicates selected in the databases were removed, and
from this number, 30 articles were selected, and according
to the study of the abstracts of the mentioned articles,
some of them are related to vaccination TB and treatment
of TB was eliminated due to its lack of relevance to the
subject, and finally, after a qualitative review, 12 articles
were included in the study and the results of 5 articles were
analyzed (Figure 1).

Results
In the study conducted by Tadolin et al on a group of

52 articles (13 articles from PubMed, 70 articles
from science direct, 22 articles from google

Science Direct: 15 articles — scholar) with title appropriate to the subject of

Google scholar: 40 articles the article were selected and other items were
deleted

Finally, after a qualitative review,12 articles (5

articles from !’ubMed, 6 fm'des from 0098'8 Re-examinations were performed, duplicates

Scholar, 1 article from Science D|re<?t) which were removed, and 30 articles were selected

was about COVID-19 and TB, were included <

in the study and the results of 5 articles were
analyzed.

Figure 1. Summary of search strategy and paper exclusion.
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49 patients, 53% of the participants in the study had a
history of TB, 28.5% initially had COVID-19 and 18.3%
had both TB and COVID-19 at the same time. In 8.38%
of patients, COVID-19 appeared during TB treatment,
indicating the potential risk of transmission of the disease
to patients, which led to the spread of the hospital and
the prevalence of COVID-19 in health staff, and showed
that infection and severity of COVID-19 were present
in patients with active and latent TB infections are more
likely (4). Additionally, in a study conducted by Motta et
al in Ttaly in two groups of patients infected with TB and
COVID-19, about 69 patients in both groups (11.4%) were
exposed to a common infection. COVID-19 infection in
TB patients rapidly leads to the death of a small number of
them. However, the prognosis of long-term concomitant
infection has not been evaluated in this study. Although
these studies showed early manifestations, the association
between TB and COVID-19 cannot be ruled out, and
therefore appropriate precautions and preparation of the
health system to deal with the impending burden of co-
infection are needed (4). A study by Crisan-Dabija et al,
found that people with chronic respiratory infections,
including TB, experienced their side effects for the first
time, especially in a healthcare setting. We are looking at
the possible consequences of the inevitable collision of two
epidemic diseases. The destructive synergy of viral and
bacterial infections increases mortality. In fact, patients
with pulmonary TB due to chronic lung disease and
immune suppression due to a viral disease like COVId-19
or influenza experience an increased mortality (11). He et
al, in their study on three patients with TB and COVID-19
at the same time, stated that all three patients were male
and aged 26 to 74 years. All patients were followed up
prospectively from admission to discharge from the
hospital. All patients had close contact and others have
been infected with confirmed infections of the COVID-19.
Patients 1 and 2 had a history of pulmonary TB and were
and receiving anti-TB treatment, while patient 3 had
not been treated for TB. Patient one progressed to type
1 respiratory failure and ARDS within 10 days of onset
and was treated with non-invasive ventilation support.
Both patients one and three were in severe cases and were
treated with methylprednisolone. Additionally, patient 2
had skin rashes with itching all over his body, which is a
side effect of antiviral therapy. His symptoms improved
after stopping antiviral treatment. All patients recovered
and were discharged from the hospital. However, on day
9 after discharge, a patient had two positive recurrences of
RNA SARS-CoV-2 and therefore returned to the hospital
to be isolated and monitored (7). In a study conducted
in China on March 11, 2020, Hong Yang et al showed,
SARS-CoV-2 and immunosuppressive drugs temporarily
inhibit immune function, resulting in active TB caused
by recurrence or new infection with Mycobacterium in
addition to the likely exacerbating the course of COVID-19

(8).

Tuberculosis and COVID-19

Discussion

A review of studies related to COVID-19 in TB patients
showed that in patients with TB the induction of type
1 interferons could be harmful due to the weakening of
the immune system due to the inability of the host to
limit bacterial replication (11). In contrast, few studies
have shown that no association between infection and
progression and severity of pulmonary TB was existed (4).
The administration of corticosteroids in the treatment of
SARS has led to the suppression of the immune system.
Transient suppression of the immune system has shown
two spectrums of the disease and it is clear that people
have recovered from SARS, infected with COVID-19 and
vice versa.

Key findings of the study

1-  Prevalence of seasonal influenza and other coronavirus
epidemics may have a negative impact on TB patients.

2-  Prevention of transmission is critical to control
epidemics.

3- Lack of access to appropriate treatment conditions
SARS-CoV-2 in TB cases makes patients worse. It
should be kept in mind that the presence of rheumatic
diseases, autoimmune diseases, poor hygiene, and
overcrowding are risk factors for the development
of other diseases or both, which is another serious
problem caused by the COVID-19 epidemic.

Continuation of treatment of TB patients

There is evidence that BCG vaccination in adults can
increase the statistical capacity to produce cytokines such
as I1-1f and IL-6, leading to nonspecific protection against
unrelated pathogens such as Staphylococcus aureus or
Candida albicans. Given these facts, the BCG vaccine is
considered as a potential candidate against respiratory
viruses (11). In patients infected with Mycobacterium
tuberculosis, whether treated or untreated, various types of
usury and extra-pulmonary and structural complications
lead to obstruction, restriction, or mixing of pulmonary
dysfunction. Studies in patients with pulmonary TB have
shown that 33.3-94% of these patients develop pulmonary
dysfunction. Risk factors for patients with reduced lung
function are having a history of pulmonary TB, positive
culture of this disease and patients over 50 years, low-level
of education and experience of recurrence TB. The study
shows that previous lung diseases such as Mycobacterium
tuberculosis treated or untreated and old age are
independent risk factors for a worse prognosis in people
infected with COVID-19. In this study, elderly patients with
TB easily progressed to the severe form of COVID-19 and
had a long recovery process (7). Challenges and strategies
for operating management during COVID-19 pandemic
disease include (a) Decrease in diagnosis of new cases
of active TB. (b) Challenges of out-of-patient regulation.
(c) Challenges of TB in the society. (d) Contact tracking
programs. (e) Monitoring and supply of anti-TB drugs.
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Table 1. Review of texts

. . Number of
Author Name Location  Population Type of study  Result
people surveyed
People with In 38.8% of patients COVID-19 appeared during TB treatment,
" TB, people with indicating a potential risk of transmission of the disease to
Tadolini etal (9) Ital Cohort
. y COVID-19 and 49 caregivers, which led to hospital outbreaks and the prevalence
people with both of COVID-19 in health care workers. Active and latent are more
diseases likely.
COVID-19 infection has been shown to rapidly kill a small number
of TB patients. However, the prognosis of long-term concomitant
Two groups of Cohort infection has not been evaluated in this study. Although these
Motta et al (10) Italy patients with TB 69 studies showed early manifestations, the association between TB
and COVID-19 and COVID-19 cannot be ruled out, and therefore appropriate
precautions and preparation of the health system are needed to
deal with the impending burden of co-infection.
The destructive synergy of viral and bacterial infections increases
Crisan-Dabija et ) . mortality and patients with pulmonary TB due to chronic lung
Romania - - Systematic . . . . .
al(11) disease and suppression of the immune system increase the severity
of viral diseases such as influenza and mortality in them.
Among the three patients with the combination of TB and
Patients with both COVID-19, two older patients developed severe cases of
He et al (7) China TB and COVID-19 3 Case report COVID-19 and the other had symptoms of ARDS (respiratory
at the same time distress syndrome). Each patient had a long recovery and it was
difficult to solve their low-oxygen index problem
. This study shown both effects of SARS-CoV-2 and
People with . . ks Al .
5, sl il immunosuppressive drugs on temporarily inhibition of immune
’ function and outcome of active TB due to recurrence or ne
Yangetal (8§  China COVID-19 and - Review et N ve s el ! v

people with both
diseases

infection with Mycobacterium. In addition, there is an exacerbating
course of COVID-19 disease by Mycobacterium in the infected
population.

(f) To test COVID-19 and TB. (g) Disease COVID-19
and TB. (h) Closing effects during pandemic. (i) Personal
protection equipment COVID-19. 10- Prevention of drug-
resistant aerosol. (j) Personal safety of health care workers.
(k) Epidemic impact COVID-19 on TB immunization
program. () Economic consequences of pandemic
COVID-19 (12). TB continues to be a major cause of
infectious respiratory disease that threatens public health.
There is limited information on the risk of severe disease
or outcomes in patients with TB and COVID-19 (8). In
most patients, SARS-CoV-2 infection was nosocomial and
required precise infection prevention and control measures
to prevent cross-infection. It was found that COVID-19
infection in TB patients quickly leads to the death of a
small number of them (4). According to the above points,
although not enough studies have been conducted on this
subject and the unknown dimensions of the disease and
its relationships and effects It is not yet known, but given
the incomplete information currently available as well
as comparisons with the behavior of other viruses in the
coronavirus family, the statement that the two diseases are
transmissible can be reinforced and confirmed.

Conclusion

Viral respiratory infections and TB prevent host
immune responses, suggesting that their lethal synergy
may contribute to more intense clinical development.

COVID-19 disease and its limitations may have a
significant impact on the presentation and monitoring of
TB control strategies nationally and globally. Concerns
about delays in treating TB patients make their disease
worse, and therefore broader management should
be conducted. In addition, TB patients may develop
multidrug resistance and extremely acute infections with
the coronavirus, since the effect is that COVID-19 and
immunosuppressive drugs may weaken immune function
and exacerbate the disease process for patients. We should
be sensitive to the short-term increase of the TB epidemic
after the end of the COVID-19 epidemic. This requires
not only TB prevention and control training, but also
adequate measures to strengthen TB prevention, control
and management. According to the current studies the
destructive effects of TB and COVID-19 diseases on each
other, it is recommended to strengthen the education of
TB patients in the COVID-19 pandemic.
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