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ABSTRACT

In 2020, COVID-19 and tuberculosis emerged as significant threats to global health, with increased mortality and
decreased testing due to the pandemic's impact on the tuberculosis care system. Both diseases spread through respiratory system
secretions and airborne particles, with the lungs being their primary target organ. Common remedies include addressing the
spread of Mycobacterium tuberculosis and addressing the underlying causes of both diseases. COVID-19 diagnostics include
quick antigen test kits and RT-PCR, while tuberculosis diagnostics include chest X-rays, sputum microscopy, and RT-PCR on
sputum. These methods allow for same-day active TB diagnosis, compared to culture-based testing that could take up to eight
weeks. Using a range of diagnostic tools ensures that COVID-19 and TB patients are identified and treated promptly. The
combined danger of TB and COVID-19 presents a significant challenge to patient quality of life. To effectively combat this
combined threat, cooperation, research funding, and policy changes are necessary.
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l. INTRODUCTION

As ancient as mankind itself, tuberculosis (TB) has a long history. Skeletons from Egyptian mummies have been
shown to have evidence of bone tuberculosis. The history of tuberculosis (TB) dates back to ancient China and India. The
Vedas refer to tuberculosis as "Rajyakshama,” which is Sanskrit for "to waste away." The effects of tuberculosis have
affected every region of the planet. The "King's touch™ was used for many years across Europe. Six The middle ages saw
the development of a histological description of lesions, including tubercles and abscesses, the identification of
extrapulmonary tuberculosis, and the recommendation for surgical excision of the afflicted gland, the scrofula. The
observation that troops who remained inside in their barracks were more likely to have tuberculosis (TB) than those who
were sent to combat zones was a commendable epidemiological relationship. This led to the establishment of a connection
between disease transmission and overpopulation. Later, the condition known as tuberculosis (TB) was called
"consumption,” "phthisis," and "white plague" because the patient seemed to be consumed by the illness, becoming highly
anemic and malnourished. The first known account of tuberculosis, "Rajayakshma," is comparable to these descriptions.

On March 24, 1882, Robert Koch isolated the TB mycobacteria, which completely changed our knowledge of
tuberculosis. Thus, March 24 is designated as World TB Day. In addition to identifying M. tb, Robert Koch also cultured it
and showed that it grows upon re-inoculation. Years later, isoniazid and a number of additional medications were created
as antituberculars, with streptomycin being the first. Eleven TB was perceived as a treatable condition following the
development of vaccines and treatments. Nevertheless, the World Health Organization (WHO) proclaimed a worldwide
emergency in 1993 due to an increase in the number of patients with multi-drug resistance and an increase in the number of
cases associated with an HIV epidemic. The globe is still at risk from tuberculosis. Within macrophages, the
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mycobacterium prefers to remain latent and fends against death by blocking the phagosome-lysosome complex from
forming. The illness has a protracted course and needs extensive care. The WHO advises multi-drug treatment (MDT)
because to the TB mycobacterium's higher tendency to develop drug resistance. Relapse and the emergence of resistance
are also caused by noncompliance. Globally, around 10 million individuals contracted tuberculosis in 2019; this figure has
been steadily declining over the last several years. In underdeveloped nations, where poverty, malnutrition, and
overpopulation are prevalent, the issue is more severe. China and India have the highest rates of tuberculosis. Differently,
the Sustainable Development Goals (SDG) and the World Health Organization (WHO) want to reach this goal by 2030 and
2035, respectively. To meet this goal, decisive action was done right away. On March 16, 2018, TB notification became
required, and noncompliance with these procedures became a crime. Additionally, active case finding has started in
vulnerable groups. Every Indian district has a District Tuberculosis Officer (DTO) assigned to it. Incentives are being
provided not just to patients and caregivers but also to private providers. On April 1, 2018, separate funding for dietary
supplements was instituted. Despite all of these precautions, tuberculosis (TB) nonetheless killed 450,000 people in
2019—that is, more than 1000 people every day—and impacted 2.64 million people.

The SARS-CoV-2 epidemic has a major negative influence on all attempts to control tuberculosis. The B-
coronavirus, which belongs to the Coronaviridae family, is the cause of SARS-CoV-2. Previously, this same family of
viruses was responsible for the Middle East Respiratory Syndrome (MERS) in 2012 and the Severe Acute Respiratory
Syndrome (SARS) in 2003. Once inside, the virus multiplies, creating virions that enter the bloodstream via using the golgi
apparatus and endoplasmic reticulum of the host cell. The majority of illness manifestations are caused by an active host
immune system.

On December 29, 2019, the Wuhan district of China reported the first case of SARS-Cov-2. Bats and pangolins
were thought to be the intermediate hosts of the SARS-CoV-2 virus, which is a zoonotic illness. 2019nCov (2019 novel
corona virus) is the name given to the virus. Later, it was discovered that the two viruses shared roughly 80% of the same
genome. The WHO subsequently dubbed the virus SARS-CoV-2 and the sickness COVID-19, and on January 30, 2020,
they declared it an emergency, then on March 11, 2020, they proclaimed it a pandemic. The illness has a basic
reproduction number that ranges from three to five, indicating its strong infectivity. Through aerosol and contaminated
fomites, the infection is spread. More than a hundred million infections and more than two million deaths—a number that
keeps rising—have been attributed to this deadly virus. The epidemic garnered international attention, and almost all
medical resources were deployed to contain it, clouding the picture of other chronic illnesses, including tuberculosis.

India, the world's most populous nation with the highest rate of tuberculosis patients, is presently seeing a second
wave of severe COVID-19 cases. Maybe the early nationwide shutdown prevented the virus from spreading too far last
year, and the nation was spared severe damage. With almost 200,000 new cases of infection per day, the effects of this
second peak are yet unknown. In the meanwhile, we want to highlight in this article the main connections between
COVID-19 and tuberculosis, based on the experience of 2020.

Global healthcare systems have encountered unprecedented challenges as a consequence of the COVID-19
pandemic, which has caused significant disruptions in communities worldwide. Naturally, the struggle against COVID-19
has garnered the majority of attention; however, it is crucial to acknowledge that tuberculosis has been a persistent issue
for an extended period. People have been sick with this very common disease for hundreds of years. People are likely to
remember 2020 as the year that the coronavirus disease, or COVID-19, came to the forefront. The severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) was initially identified in China in late 2019. This virus is the root cause of the
current pandemic. While COVID-19 continues to be a topic of much discussion in academic journals and the public, it is
important to remember about other infectious maladies, such as tuberculosis.

Because of the COVID-19 outbreak, fewer people are getting tested for and reporting TB. This has had a big
effect on the TB care system. This is because of the cuts to TB services and limits on patients' ability to move around,
which have led to more deaths from tuberculosis. In order to successfully fight these two contagious diseases, this review
aims to show how COVID-19 and TB are related, how dangerous they are together, and how they can be fixed together.

1. EPIDEMIOLOGICAL OVERLAP

There are several interesting epidemiological similarities between tuberculosis and the COVID-19 epidemic. The
primary method of transmission for these ailments is through respiratory particles, which is why close contact and
congested environments are advantageous. Furthermore, individuals with compromised immune systems, the elderly, and
those with underlying medical conditions are at an increased risk of contracting COVID-19 and TB.

A multifaceted impact of the COVID-19 pandemic has been observed on tuberculosis. Attempts to diagnose, treat,
and control tuberculosis have been disrupted as a result of the diversion of health resources and the increased peril. Limited
access to medical facilities, travel restrictions, and lockdowns have exacerbated the challenge of promptly diagnosing
patients and identifying tuberculosis cases. It is imperative that prompt attention and comprehensive strategies be given to
the complex situation that has resulted from the combination of these two infectious maladies.
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There are numerous similarities between COVID-19 and TB, with the most notable being the transmission of
Mycobacterium tuberculosis and severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The transmission route
for both infections is through respiratory system secretions. Both COVID-19 and tuberculosis (TB) have the potential to
propagate through airborne particles and aerosols, with the lungs being their primary target organ. However, it is
imperative to bear in mind that these maladies may affect various internal organs. In addition, the public health response to
both ailments must include the protection of medical personnel and other vulnerable patients, as well as the identification
and assessment of contact. In order to develop disease management strategies that are both effective and efficient, it is
imperative to understand the routes and variables that influence transmission. A variety of data that can be employed to
identify, prioritize, and evaluate contacts has been generated by numerous years of clinical and experimental research on
tuberculosis. There is an ongoing debate regarding the relative functions of aerosols, fumites, and large respiratory
particles, and it should be no surprise that additional research is required to gain a more comprehensive understanding of
the manner in which SARS-CoV-2 spreads. It is interesting to note that the spread of both maladies has been associated
with overextension phenomena. Following is a graphic that illustrates the most prevalent clinical symptoms and the multi-
organ involvement: Figure 1.
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Figure 1: TB and COVID-19 have same symptoms and impact several organs.

The pulmonary system is heavily involved in both COVID-19 and tuberculosis (TB), making it a prominent site
of conflict for both illnesses. The main organs affected by tuberculosis are the lungs, which result in increasing lesions, a
persistent cough, and respiratory problems. It may lead to chronic coughing and the possible transmission of infected
droplets by causing significant damage of lung tissue and the formation of caverns. In a similar vein, COVID-19 mostly
affects the respiratory system, leading to acute respiratory distress syndrome (ARDS) and severe pneumonia. This virus
impairs lung function by inducing inflammation and damaging lung cells. The respiratory symptoms of COVID-19 and TB
overlap emphasize how crucial it is to comprehend and manage the respiratory dynamics of both illnesses in order to stop
transmission, guarantee prompt diagnosis, and create efficient treatment plans.

Because their immune systems work in different ways, COVID-19 and TB both throw off the balance of
defensive reactions. In other words, having two illnesses at the same time can make both of them worse. Some health
problems, like chronic lung disease, diabetes mellitus, smoking, and liver failure, make it more likely that someone will get
very sick and need to go to an intensive care unit or have forced breathing during COVID-19. When TB is found in a
patient, smoking makes it more likely that they won't get enough medicine, which slows the start of sputum culture and
treatment. There is more and more proof that people with diabetes are more likely to get COVID-19, a disease that can kill
quickly, damage organs, and require treatment. People who have COVID-19 or tuberculosis are more likely to die early if
they are malnourished or have a low body mass index (BMI).

The incubation period for TB can be anywhere from two weeks to many years before active TB appears. On the
other hand, the incubation period for COVID-19 is shorter, lasting only one to fourteen days.

COVID-19 symptoms include fever, wheezing, sore throats, diminished or absent scent, taste loss, diarrhea,
muscular soreness, and exhaustion. Typically, these symptoms manifest abruptly. Conversely, tuberculosis (TB) induces a
persistently productive cough, fever, night chills, chest discomfort, exhaustion, appetite loss, and blood in the cough.
Conversely, tuberculosis symptoms manifest gradually and with a subtle onset.
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Those with comorbid maladies, such as HIV, diabetes mellitus, obesity, chronic pulmonary disease, chronic
cardiac problems, and impaired immune systems, are more likely to experience severe presentations of COVID-19. The
illness's progression may be exacerbated by these underlying medical conditions. On the other hand, it is known that
having diabetes mellitus, sickle cell disease, chronic obstructive lung disease, HIV, or a weak immune system at the same
time makes getting TB more likely and worse. If you want to avoid and treat serious COVID-19 and TB symptoms, you
need to understand and be committed to treating these condition together. Figure 2 shows the most common things that put
people at risk for both TB and COVID-19.

G

Figure 2: Common causes of TB and COVID-19 risk factors.
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In terms of COVID-19 diagnostics, a number of techniques are available for quick and precise identification.
These include quick antigen test kits, which provide results in a matter of minutes, and RT-PCR, which may yield findings
in as little as two hours. Convenience is further improved by point-of-care self-testing availability. However, many
methods are used for tuberculosis (TB) diagnostics in order to quickly detect active TB. These consist of chest X-rays,
sputum microscopy, and sputum RT-PCR. Unlike culture-based testing, which may take up to 8 weeks, these approaches
allow for the prompt identification of active TB on the same day. Using a variety of diagnostic instruments contributes to
the prompt detection and treatment of COVID-19 and tuberculosis patients.

Saliva and nasopharyngeal swabs are the usual methods used to get COVID-19 samples, since they are very
simple specimens to obtain. On the other hand, sputum or extrapulmonary samples are needed for a precise diagnosis in
TB testing. For COVID-19 and tuberculosis cases to be successfully detected and diagnosed, the right samples must be
collected.

Long-term consequences of COVID-19 sequelae might include diminished or absent smell, ageusia (loss of taste),
mental health issues, pulmonary issues, and cognitive problems. When tuberculosis sequelae is present, it is not uncommon
to observe persistent lung illness, which is defined by bronchiectasis, lesions, and cavities. Recurrent infections and
diminished lung function may result from these aftereffects. In order to provide complete treatment to those impacted by
COVID-19 and TB, it is essential to acknowledge and manage these long-term impacts.

In Figure 3, we have emphasized the most significant information to provide a succinct overview of this subject.
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Figure 3: Overall, COVID-19 and TB have parallels and differences.

111, COVID-19 AND TUBERCULOSIS: INTERACTIONS

Infectious disorders that mostly affect the lungs include COVID-19 and tuberculosis. Aerosolized SARS-CoV-2
also spreads by droplet infection, as does tuberculosis. The spread of these illnesses is aided by overcrowding. Individuals
who are immunocompromised, aged, malnourished, diabetic, or suffer from another chronic illness are at a higher risk of
acquiring these illnesses. The pathophysiology of both infectious agents includes cell-mediated immunity. Because the host
immune system may be weakened, it is likely that one infection raises the likelihood of contracting the other. Reactivation
of an existing endogenous infection or exogenous TB infection is a risk associated with both acquiring COVID-19 and
using corticosteroids for its therapy. Similarly, a higher risk of contracting COVID-19 is likely to exist among those with
active tuberculosis or those with structural lung illness brought on by healed pulmonary Koch's disease. Meta-analysis,
which found genetic signature overlap between COVID-19 and tuberculosis, details the interactions between the two
drugs. It was determined that individuals with post-TB sequelae or latent/active TB are more susceptible to developing
severe COVID-19. It was also suggested that people who had SARS-Cov-2 be watched for the growth of tuberculosis.
Additionally, there was thought that the BCG injection might protect against SARS-CoV-2, but no solid proof was found.

Additionally, both illnesses are characterized by congestion, fever, fatigue, malaise, and hemoptysis, among other
symptoms. The diagnosis of similar presentations may be challenging. In a restricted number of patients, The diagnosis of
tuberculosis was facilitated while screening for SARS-CoV-19 infection. Larger investigations were necessary in order to
assess the influence of one agent on the development of the other's illness. In a different investigation, out of 24 patients,
20 were found to be positive for active tuberculosis (TB), suggesting a potential greater vulnerability. The patients were all
indoor patients. Despite reporting a mostly benign path, they issued a note urging further research to determine the effect
on both sides. Numerous clinical investigations have shown a higher likelihood for tuberculosis patients to get coronavirus
and have a severe course of the disease. Unfortunately, a significant flaw in the majority of these research is the small
sample size and the ignorance of preexisting comorbidities.

However, more research will shed light on the relationship and long-term effects of these coexisting disorders.
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IV. THEDIFFICULTIES IN ADDRESSING THE EFFECTS OF SARS-COV-2 ON TB

Nations all across the globe implemented lockdowns to control SARS-Cov-2. 45 There were many consequences
from forcing people to remain indoors. Due to the similarities of symptoms between COVID-19 and TB, most patients may
have chosen to wait it out rather than suspecting TB, which may have contributed to the delay in diagnosing TB.
Additionally, individuals may not have been tested even after exhibiting symptoms similar to both COVID-19 and TB due
to the pre-existing stigma surrounding both illnesses. Most of these individuals belonged to lower socioeconomic classes
and were already having difficulty making ends meet and buying food. Therefore, in addition to their existing worries for
their lives, the further worry of isolation or quarantine would have been a source of suffering. Due of the strong
relationships that are encouraged by home confinement, spread among household contacts is also a significant risk. The
suspension of most non-emergency services resulted in a delay in the identification of new tuberculosis among people who
sought medical care. There was also less access to healthcare in the private sector. Overall, this led to a decline in illness
identification and notification. The 2020 Global TB report, which showed a decrease in TB notifications, makes this clear.
In the three nations with the biggest TB burden—India, the Philippines, and Indonesia—the notification rate decreased by
almost 25% between January and June 2020 compared to the same period in 2019. Milgliory et al. obtained similar results.
Long-term, TB-related fatalities may grow dramatically in the next years; a 13% increase in mortality is anticipated
throughout this time. This is a significant setback to the progress achieved in the fight against tuberculosis worldwide so
far.

Patients with diagnoses already made have also suffered. While labs have mostly been used to process COVID-19
patient samples, outpatient departments have not been operating. Sputum microscopy and culture growth are the main
methods used for monitoring and assessing the response of pulmonary tuberculosis patients. Lockdown prevented this
evaluation from being made. As a result, individuals who had treatment failure, relapse, or medication resistance might not
have been promptly diagnosed, and their condition could have worsened. In addition, patients need a great lot of
motivation and counseling to cope with the extended course of therapy, side effects, and stigma related to this illness. The
imposition of lockdown brought the whole process to a halt. In India, the drug supply was abruptly halted, and medication
treatments are disseminated under strict surveillance. The patient or caregiver is required to routinely retrieve the
medications from the DOTS center. In the event of an emergency, there was no previous preparation to guarantee a
continuous supply; still, patients were informed about the delivery of ATT medications at their doorsteps. No
documentation exists on its use or efficacy. Long-term, premature medication withdrawal may have contributed to illness
recurrence and the development of resistance in many individuals. As all funding were allocated by the WHO to battle
COVID-19, financial restrictions also arose. India is now coping with the second SARS-CoV-2 outbreak. Curfews have
been eased this time. Since there hasn't been a total lockdown, TB patients have been able to get healthcare; yet, this
strategy could make it more difficult to control the presently spreading SARS-CoV-2. It is yet unclear how these
encounters affect TB patients and how their care is affected.

V. CONCLUSION

Massive devastation has been wrought by the COVID-19 epidemic, which has had unforeseeable effects on the
planet. Morbidity and death have significantly increased, affecting not just SARS-Cov-2 infected individuals but also those
with pre-existing medical issues. The epidemic has brought attention to the deficiencies in healthcare that currently exist
and provide a chance to fix them and clarify our objectives. Both patients and members of the general public now often use
masks. It is now understood how important general cleanliness, physical distance, and cough etiquette are. Peripheral
health facilities have been strengthened, which has improved treatment and reduced the mobility of tuberculosis patients.
When digital consultations and appointments are used appropriately, the process of delivering healthcare has been
improved. As the number of cases rises once again, the resources and efforts invested over the last year are finally paying
off. It is now our responsibility to use the resources that are now available and seize the chance to improve our readiness
going forward.
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