
Abstract 

Radiological findings in chest radiography and respiratory
symptomatology represent a great challenge of interpretation during
the COVID-19 (Coronavirus Disease 2019) pandemic, as their pat-
terns can generate uncertainty at the time of diagnosis. This case
highlights the importance in achieving an adequate correlation
between diagnostic imaging and the clinical picture. We present a
male adult who was admitted for 8 days of respiratory symptoms.
Management with steroids was initiated according to the RECOV-
ERY (Randomized Evaluation of COVID-19 Therapy) protocol and
later confirmation of SARS-CoV-2 infection was received. In the
following weeks, he deteriorated slowly and progressively clinical-

ly, without reaching respiratory failure. Imaging showed a thick-
walled cavitation in the right lower lobe. Tuberculosis was suspect-
ed and confirmed. The uniqueness of this case of COVID-19 coin-
fection in a patient with undiagnosed tuberculosis, represents a
diagnostic and clinical management challenge, where the proper
interpretation of chest radiology is a fundamental tool.

Introduction

In 2019, the first cases of pneumonia attributed to a new virus,
known as SARS-CoV- 2 (severe acute respiratory syndrome coron-
avirus 2), were reported in Wuhan [1]. Infection by this virus, iden-
tified as a coronavirus, is characterized by a high rate of transmissi-
bility and a wide spectrum of manifestations, from mild symptoms
to life-threatening disease [1,2]. Tuberculosis (TB) is an infectious
disease caused by the bacillus Mycobacterium tuberculosis, which
has similarities with SARS-CoV-2 in terms of its transmission
mechanism and symptomatology. According to global statistics for
2019, there were an estimated 10 million new TB cases and 1.2 mil-
lion TB deaths in non-HIV patients [3].

In the context of the SARS-CoV-2 pandemic with current rising
incidence, and high prevalence of TB in Latin America, co-infection
should be considered. This is important because there is the possi-
bility of co-infection by tuberculosis and SARS-CoV-2, causing a
more severe presentation of COVID-19 (Coronavirus Disease
2019), which could be attributed to the different mechanisms of
parenchymal damage of both etiologies and the generated immune
response [4]. It is essential to understand how these respiratory
infections are related and the impact that these two etiologies has on
the evolution and prognosis of patients [5].

Due to the insidious clinical manifestations of tuberculosis and
the high incidence of COVID-19, tuberculosis is currently the first
disease to be ruled out in new or exacerbated respiratory symptoms;
the diagnosis of tuberculosis is delayed and is only suspected if
there is no clinical improvement or if there is a suggestive radiolog-
ical alteration [5]. This is reflected in the increase of mortality due
to tuberculosis between 0.2-0.4 million globally during 2020 [3]. In
this context, the aim of this case report is to describe the clinical
presentation of a patient co-infected with tuberculosis and COVID-
19, highlighting the variability of the course of the disease, the man-
agement and diagnostic challenge that this represents.

Case Report

A 71-year-old male patient, former smoker of tobacco and
bazuco (low-cost paste based on cocaine sulfate and other compo-
nents such as kerosene, ether and silicates), who consulted the
Santa Clara Hospital in the city of Bogota, Colombia, for 8 days
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of general malaise, anosmia, dysgeusia, fever, dry cough, later with
dyspnea and cyanosis. On admission, oxygen saturation was 80%,
so supplemental oxygen was started with a non-rebreathing mask.
Given the actual context, it was considered suspicious for SARS-
CoV-2 infection, reverse transcription-polymerase chain reaction
(RT-PCR) was requested and dexamethasone was started accord-
ing to the RECOVERY (Randomized Evaluation of COVID-19
Therapy) protocol, as well as clarithromycin and ampicillin sulbac-
tam, due to the suspicion of bacterial coinfection.

The admission laboratory tests reported a complete blood
count without leukocytosis, with elevated troponins and D-dimer,
chest X-ray with alveolar opacities in both lung fields and positive
RT-PCR result for SARS-CoV-2. During hospitalization he main-
tained a stable clinical condition, without respiratory failure, but he
did not tolerate the withdrawal of supplemental oxygen. The
patient was initially considered to have lung damage associated
with the use of inhaled drugs, with suspicion of tobacco-related
interstitial lung disease; however, in the context of the pandemic
and the clinical condition of the patient, pulmonary function tests
were contraindicated.

Three weeks after, he presented worsening of dyspnea and per-
sistent fever, so a control chest X-ray was taken, which showed no
increase in opacities but with an image of irregular borders at the
level of the right pulmonary hilum, high resolution computed
tomography (HRCT) was requested, which showed bilateral apical
consolidations with some centrolobular nodules, right basal con-
solidation (Figure 1), and a thick-walled cavitation in the upper
segment of the right lower lobe (Figures 2 and 3). Healthcare-asso-
ciated pneumonia with a necrotizing component was initially con-
sidered, so piperacillin tazobactam was started and sputum smear
microscopy and Xpert-MTB/RIF® and fungal studies were
requested. The sputum smear microscopy was positive for acid-
fast bacilli (AFB) and Xpert-MTB/RIF® with Mycobacterium
tuberculosis medium detected without resistance to rifampicin,
confirming the diagnosis of pulmonary tuberculosis, which could
be tuberculous pneumonia and treatment was started with
rifampicin, isoniazid, pyrazinamide and ethambutol. In addition,
an HIV (human immunodeficiency virus) test was performed with
a non-reactive result.

With the beginning of the treatment, he presented improve-
ment of dyspnea and he was able to change from a non-rebreathing
mask to a low-flow nasal cannula. After 3 weeks of treatment, the
patient was in good general condition, with normal control labora-
tory tests, control AFB smears with negative results and tolerating
the oral route. Finally, it was decided to discharge the patient with
a plan to continue outpatient treatment and follow-up appoint-
ments with infectiology and pulmonology.

Discussion

The SARS-CoV-2 pandemic has generated an unprecedented
state of global health emergency, which has had a great impact par-
ticularly in areas with high incidence and prevalence rates of tuber-
culosis, such as Southeast Asia, Africa, and the Americas [3,6].
Despite the decline in tuberculosis incidence and mortality figures
that had been occurring in recent years, the statistics rose again dur-
ing the SARS-CoV-2 pandemic [5]. It has been observed that the
SARS-CoV-2 has had a socio-economic impact on the burden of TB
disease, as it has substantially reduced the screening, identification
and follow-up of TB patients. This is because security measures for
COVID-19 have made access to health services more difficult, and
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Figure 1. HRCT showing consolidation in the right lower lobe,
with pleural effusion and passive atelectasis.

Figure 2. HRCT axial section showing thick-walled cavitation in
the upper segment of the right lower lobe.

Figure 3. HRCT coronal slice showing thick-walled cavitation in
the superior segment of the right lower lobe.
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resources for the care of these patients has been reduced by the
increased demand for care in COVID-19 patients [7].

Tuberculosis is an infectious disease caused by the bacillus
Mycobacterium tuberculosis. Its average size is 1-4 micrometers
and its transmission mechanism is through aerosols produced
mainly by individuals with a high bacilliferous load. The most
effective mechanism of production of aerosols is through cough-
ing, with active pulmonary and laryngeal infection producing the
most aerosols [3,4]. This has the capacity to develop a chronic dis-
ease of the pulmonary parenchyma, with discrete clinic, but with
great pathogenic potential [5]. SARS-CoV-2 is a virus of the
Coronaviridae family, with a size of 6-12 micrometers in diameter,
single-stranded RNA (ribonucleic acid) and a viral genome of 8.4-
12 kDa in size, considered the largest [1,2]. Its main transmission
mechanism is by inhalation of aerosols, other mechanisms are con-
tact with fomites and direct contact with mucous membranes [1,2].
Given the similarities between microorganisms a co-infection
should be considered in the initial presentation of both entities in
areas of high prevalence.

The clinical course of these infections are highly variable and
the key to understanding the interactions of these etiologies within
the co-infected host lies in the pathophysiology and immune
response [8,9]. TB is characterized by a cellular response mediated
mainly by alveolar macrophages that phagocytose the bacillus,
which alters the function of the phagosome, preventing its destruc-
tion and allowing its replication [8,9]. If the immune system does
not control the infection, it moves to the pulmonary parenchyma
where it generates a multicellular response that will end in the for-
mation of a granuloma [8,9]. This manifestation does not stop
replication, but encapsulates the mycobacteria preventing the
spread of the disease [8].

Knowledge about the pathophysiology and immune response of
SARS-CoV-2 infection is still scarce, however some observational
studies have established that the response varies according to the
phase and severity of the disease. Initially, an INF-1 (type 1 interfer-
on) humoral response is generated, elevating different cytokines (IL-
6, IL-8, INF-y, etc.), which recruit macrophages, neutrophils, T-CD4
lymphocytes and natural killer, which will be reflected by leukocy-
tosis with neutrophilia and the elevation of markers such as ferritin
and C-reactive protein, which have been validated as prognostic
markers [10]. In severe disease, a deregulated response is evidenced
in which the INF-1 and INF-2 responses do not reach a balance,
which can cause increased tissue damage, saturate the cellular
response mechanisms, evidencing a decrease in the cell count of the
lymphoid line, including macrophages, dendritic cells and highlight-
ing lymphopenia, which could induce the activation of latent tuber-
culosis infection (LTBI) [11,12].

According to studies, coinfection with TB is associated with a
more severe presentation of COVID-19, with greater complica-
tions [13]. This is related to the residual pulmonary abnormalities
produced by TB, which together with the compromise of the
immune response favors other respiratory infections [11,13]. LTBI
is characterized by maintaining a persistent activation of the
humoral and cellular immune response, in which cytokines and
CD4 T lymphocytes stand out, which also mediate the immune
response against SARS-CoV-2 [11].

Radiological findings are a fundamental part of the diagnosis
in both entities. In primary tuberculosis the most common finding
is mediastinal and hilar lymphadenopathy, as well as slowly
resolving parenchymal consolidations and pleural effusion. In
tuberculosis reactivation, thick-walled irregular cavitations and
consolidations predominate, and miliary tuberculosis is character-
ized by diffuse 1-3 mm nodules [14]. Regarding COVID-19, vari-

ous radiological findings have been described. However, the typi-
cal abnormalities are bilateral and peripheral multifocal ground-
glass opacities, crazy paving pattern, progressive consolidations
and organizing pneumonia. It is important to mention that these
radiological findings on HRCT are progressive and reflect the
inflammation caused by SARS-CoV-2 [15]. Both entities have a
wide spectrum of radiological manifestations that may overlap in
the patient, making it unlikely that co-infection is investigated,
delaying the diagnosis as it happened with the patient.

In a recently published paper, a cohort of 49 patients from 8
countries with TB/COVID- 19 was described, the time of diagno-
sis was highly variable, but the follow-up with images helped them
to think about the diagnosis of tuberculosis and 47.9% presented
cavitation, like our patient [16].

Currently, the best evidence of decreased mortality in patients
with COVID-19 requiring hospitalization and supplemental oxygen
or in patients on mechanical ventilation is the RECOVERY protocol.
This consists of the use of intravenous dexamethasone 6 mg daily for
7 to 10 days after day 7 of illness [17], which was performed in our
patient. Additionally, it has been observed that the use of corticos-
teroids at doses higher than 15 mg/kg for 2 to 4 weeks increases the
risk of reactivation of LTBI up to 4.9 times; therefore, the adminis-
tration of corticosteroids in the context of COVID-19 could weaken
host immunity [18]. This could lead to reactivation of LTBI or pro-
gression of active pulmonary TB undiagnosed at the time of admis-
sion. Accordingly, TB patients are less likely to generate an adequate
response against SARS-CoV-2, and SARS-CoV-2 infection gener-
ates a suitable environment for TB reactivation or progression by
altering the cellular and humoral response [18]. In 2 European
cohorts that included 69 patients, a preliminary analysis was made
of 8 deaths in TB/COVID-19 patients, in all cases the clinical con-
dition and prognosis worsened, it is remarkable that the deaths were
more common in older patients, males and with comorbidities,
which is already expected from COVID-19, but it seems that TB is
not a determining factor in mortality. The analysis included immi-
grants from low- income countries, that were younger, but with other
risk factors such as smoking, alcoholism and HIV infection; which
favors the appearance of infection with MDR/XDR-TB, which
require a longer treatment time, other drugs, which increase health
costs, and in the long term may increase morbidity and mortality in
this group of patients [19]. Although studies and case reports of this
coinfection are increasing, further studies are still required to ade-
quately understand how the two diseases may synergize in morbidity
and mortality.

Conclusions

The management of TB/COVID-19 patients is a topic of utmost
importance in countries with a high prevalence of these diseases, as
is the case in most Latin American countries. Because the immune
system becomes unable to generate an adequate response to this
coinfection, an imbalance in the immune response occurs, progress-
ing latent tuberculosis to active infection and increasing the damage
caused by SARS-CoV-2. Overlapping radiological manifestations
cause confusion and delay diagnosis, increasing hospital length of
stay, costs and patient morbidity and mortality. In regions with a
high prevalence of TB, it may be suggested to perform screening
tests for tuberculosis in hospitalized patients, if after 1 or 2 weeks of
conventional COVID-19 treatment they do not present an adequate
clinical evolution. Likewise, screening should be considered in
patients with pneumonia or respiratory distress.
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