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A clinical case of central cancer of the lung
and infiltrative tuberculosis
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Abstract

The scientific challenge of combining the tuberculosis process and lung cancer has not been fully disclosed in mo-
dern literature. This primarily involves the low incidence of these two pathologies at the same time. This may con-
tribute to difficulties in the qualitative and timely diagnosis of these diseases. Tuberculosis “hides” the radiologi-
cal manifestations of a malignant tumor for a long time that contributing to its progression and the development of
high mortality among patients. Lung cancer facilitates hemato- and lymphogenous spread of a specific pathogen.
As an example, a clinical case of simultaneous occurrence of pulmonary tuberculosis and lung cancer which was
observed in the patient admitted to the Department for patients with respiratory tuberculosis of Nizhny Novgorod
regional clinical tuberculosis dispensary, was presented. We concluded that compliance with the algorithm of the
mandatory diagnostic minimum when patients admitted to the general healthcare network, as well as compliance
with the rules for population screening, especially among people over 45, will minimize the risks of delayed diag-

nosis in case of coexistence of respiratory tuberculosis and lung cancer.
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According to the report of the World Health Orga-
nization (WHO) [1], the incidence of tuberculosis
worldwide was approximately 10 million persons
in 2018, including 57% of men, 32% of women, and
11% of children under 15 years of age. The number
of deaths from this life-threatening disease among
HIV-negative patients amounted to 1.2 million
cases, while among HIV-positive patients, it was
251 thousand cases.

Over 80% of all tuberculosis cases occur in
30 countries from the WHO list with a high bur-
den index of tuberculosis, and they are most often
registered in India, China, Indonesia, and the Phi-
lippines (WHO, 2019). Of the total number of tu-
berculosis cases worldwide, the countries of
America and Europe account for only 3 and 6% of
tuberculosis incidence, respectively (WHO, 2018).

Drug-resistant tuberculosis remains a seri-
ous problem in the Russian and other international
healthcare systems [2,3]. According to WHO (2019),
in 2018, resistance to rifampicin (a first-line drug)
was detected in half a million people, who were di-
agnosed with multidrug-resistant tuberculosis in 78%
of cases (MDR-tuberculosis). Half of all the cases of

M. tuberculosis drug resistance to rifampicin and
MDR-tuberculosis are registered in three countries,
namely India (27%), China (14%), and Russia (9%).

Lung cancer is becoming one of the main causes
of mortality compared to all other cancers among
the population of many countries [4]. According to
I. Roca et al. [5] and J. Furin et al. [6], in the ab-
sence of adequate algorithms for the elimination of
drug-resistant tuberculosis, mortality from this di-
sease by 2050 will be comparable with that of tu-
MOr pProcesses.

According to N.P.Karushchak [7] and V.K.Po-
lyansky [8], tuberculosis and lung cancer can be lo-
calized simultaneously in a single set of tissues or
manifest themselves as two separate diseases.

Lung cancer and tuberculosis have a lot in com-
mon. They are characterized by a lesion of the lung
parenchyma, a high prevalence, and a frequently
subtle and paucisymptomatic course [9], as well as
the occurrence of systemic chronic inflammation
with the presence of profound changes in the im-
mune response [10].

As a rule, a progressive and long-term inflam-
matory response in pulmonary tuberculosis causes
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the emergence of precancerous morphological
changes in the epithelium and mucous membranes
[11], which creates a favorable background for the
development of a malignant tumor.

From the perspective of clinical and morpholo-
gical classification [12], the following types of
tuberculosis and lung cancer combinations are usu-
ally distinguished:

1) a tumor may form in the area of scar tissue
formation as the inflammatory reaction caused by
the causative agent of tuberculosis decreases;

2) a tumor may appear as an independent dis-
ease, but cause the reactivation of a previous tuber-
culosis process (relapse);

3) gross disorders of the tissue architectonics in
the cavern can become the basis for the initiation of
a tumor disease;

4) in case of deep immunosuppression of the
macroorganism, inherent in lung cancer, tuberculo-
sis can be diagnosed as an opportunistic infection.

For illustrative purposes, we present a clinical
case of the simultaneous development of tubercu-
losis and lung cancer, which we monitored in the
Nizhny Novgorod Regional Clinical Antitubercu-
losis Dispensary (NNRCAD) in the department for
patients with respiratory tuberculosis. Written in-
formed consent was obtained from the patient for
the publication of the data.

Patient B., 41 years old, was admitted on
06/06/2019 to the NNRCAD in the department for
patients with respiratory tuberculosis with suspec-
ted pulmonary tuberculosis combined with cancer
of the same localization.

The medical history shows that the patient’s ill-
ness started since January 2019, when he devel-
oped an unproductive cough and atony. He visited
the clinic of a primary healthcare facility only on
05/27/2019 with complaints of progressive atony,
constant chills, and fever at 39°C. On the plain
chest X-ray of 05/27/2019, an inhomogeneous sha-
dow was revealed in the upper and middle fields of
the right lung, merging with the root. After exa-
mination and consultation with a therapist, he was
sent for additional examination at the regional anti-
tuberculosis dispensary. In order to rule out a non-
specific pneumonia, he received a broad-spectrum
antibiotic ceftriaxone for 7 days, which provided no
clinical improvement.

On June 1, 2019, the patient underwent a mul-
tispiral computed tomography of the chest organs.
Computed tomographic signs of infiltrative tu-
berculosis of the right lung in the disintegration
phase was concluded (Fig.1), as well as medias-
tinal lymphadenopathy (Fig.2) with questionable
genesis, questionable bronchial tuberculosis, and
a questionable combination with lung cancer.
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On 06/03/2019, the patient had his sputum tes-
ted three times for microscopy with Ziehl-Neelsen
staining. The microscopy results for acid-fast my-
cobacteria was positive (1+). In the sputum sample
collected on 06/04/2019, M. tuberculosis deoxy-
ribonucleic acid was detected by the polymerase
chain reaction method, with confirmed resistance
to isoniazid and rifampicin. An extended drug sus-
ceptibility test, obtained from the analysis of the re-
sulting culture of the pathogen on a solid nutrient
medium, identified M. tuberculosis resistance to
two additional antituberculosis antibiotics, name-
ly ethambutol and streptomycin.

Based on the results of the laboratory and in-
strumental research methods, on 06/06/2019, the
Central Medical Control Commission established
a diagnosis in accordance with the existing classi-
fication, embodied in the order of the Ministry of
Health of Russia No. 109 dated March 21, 2003, of
A15.0. Infiltrative tuberculosis of the right lung in
the phase of destruction, Mycobacterium tubercu-
losis (+), regular medical check-up group 1A, and
multiple drug resistance (resistance to H, R, E, S).
Questionable lymphadenopathy on the right, ques-
tionable bronchial tuberculosis, and questionable
lung cancer.

Treatment was started according to the che-
motherapy regimen IV, with an intensive phase of
up to 240 doses, with six antituberculosis drugs,
namely capreomycin 1000 mg, levofloxacin 750
mg, pyrazinamide 1500 mg, ethionamide 750 mg,
cycloserine 750 mg, and paraaminosalicylic acid
8000 mg, according to the clinical guidelines for
respiratory organ tuberculosis in adults (2020).

On 06/18/2019, the patient underwent diagnos-
tic tracheobronchoscopy under local anesthesia
with lidocaine, which revealed the changes, namely
a questionable neoplasm of the 6th segmental bron-
chus on the right, bronchoadenopathy of the bifur-
cation, tracheobronchial and bronchopulmonary
lymph nodes on the right, bronchonodular fistula of
the right interstitial bronchus; infiltrative tubercu-
losis of the 3 and 6™ segmental bronchi and their
subsegments, and diffuse catarrhal bronchitis of the
inflammation intensity degree I11.

A catheter biopsy was obtained from the 6th
segmental bronchus on the right for cytological
and histological examination. Based on the cyto-
logy materials, an accumulation of bronchial epi-
thelium with signs of hyperplasia in some of the
cells, moderate neutrophilic infiltration, and fibrin
strands were found. Histological examination re-
vealed fragments of fibrous tissue covered partial-
ly with bronchial epithelium, and necrotic masses
infiltrated by segmented leukocytes with the inclu-
sion of cells with hyperchromic deformed nuclei.
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On June 27, 2019, the patient noted a deteriora-
tion in the symptoms such as cardiac discomfort.
The electrocardiogram (ECG) dated 06/27/2019
showed signs of atrial fibrillation.

Digital fluorogram of the chest organs dated
06/27/2019 revealed focal infiltrates and foci of
various sizes with a confluent nature and indistinct
contours with decay in some of them in the right
lung, and maximally in the root zone. The left lung
was clean. The right root was dilated due to en-
larged lymph nodes of all the groups, with com-
pression of the bronchi. The heart was expanded
in diameter, and displaced to the right. There was
a small amount of fluid in the lateral sinus on the
right. Compared to the X-ray of the chest organs
from 05/27/2019, the focal infiltrative changes in
the right lung increased, and the fluid appeared in
the pleural cavity on the right. Radiographically,
the progression of a specific process in the right
lung, complicated by lymphadenitis and exudative
pleurisy was registered.

After some time, the patient was transferred to
the intensive care unit, where he stayed under su-
pervision from 06/27/2019 to 07/05/2019. The ECG
of 06/28/2019 showed a sinus rhythm, tachycardia
with a heart rate (HR) of 97 beats per minute; pro-
nounced changes in the myocardium of the apical

Fig. 1. Multispiral computed tomography of
the chest organs. Images of the patient from
06/01/2019: destruction of the pulmonary paren-
chyma in the lower lobe of the right lung.

Fig.2. Multispiral computed tomography of
the chest organs. Images of the patient from
06/01/2019: mediastinal lymphadenopathy.

region, lateral, and lower walls; and disorder of re-
polarization.

The chest X-ray from 07/01/2019, in compa-
rison with the digital fluoroscopic image from
06/27/2019, revealed an increase in the amount of
fluid in the pleural cavity on the right, and an in-
crease in the size of the destruction cavities of the
foci in the right lung. There were no changes on the
left. Further progression was noted.

ECG from 07/01/2019 showed sinus rhythm
with a HR of 75 beats per minute, and pronounced
diffuse disorders of repolarization persist.

On 07/03/2019, the patient underwent repeat-
ed bronchoscopy under general anesthesia. The
conclusion of infiltrative tuberculosis of the 6th
segmental bronchus, in combination with endo-
bronchial cancer of the right intermediate bron-
chus was established. There were metastases in the
intrathoracic lymph nodes of all the groups with
compression of all the bronchi on the right to a ste-
nosis of degree II-I11. Tuberculosis of the intratho-
racic lymph nodes was questionable.

A forceps biopsy was performed from the right
intermediate bronchus. The histological examina-
tion of the material from the right intermediate
bronchus revealed the tissue represented by cells
with nuclei of oval, elongated, and irregular shape,
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forming bundle structures. To rule out connective
tissue neoplasms (Kaposi sarcoma), an immunohis-
tochemical study is required.

The immunohistochemical study dated July 16,
2019 enabled to suspect the immunophenotype of
primary pulmonary myxoid sarcoma (code 8842/3
according to ICD-0). To confirm the diagnosis, cy-
togenetic detection of EWSR-1 and CREB-1 gene
rearrangements was recommended.

On July 24, 2019, the patient’s health repea-
tedly deteriorated, as severe shortness of breath
and an increase in facial edema occurred. The pa-
tient was urgently transferred to the intensive care
unit, where he stayed until 07/30/2019. The ECG of
07/25/2019 showed persisting pronounced disorders
of repolarization with a HR of 150—176 per minute.
Ultrasound examination of the chest cavity organs
dated 07/31/2019 revealed up to 500 cm® of orga-
nizing fluid located in the left pleural cavity, while
in the right pleural cavity, there were 100—200 cm?
of organizing fluid.

When comparing X-rays of the chest organs
dated 08/01/2019 and 07/01/2019, further negative
dynamics were determined in the form of an in-
crease in the shadow of the right lung with a de-
crease in its volume, and maintaining airiness only
in the upper sections, with signs of mediastinal dis-
placement to the right.

On July 31, 2019, the patient was consulted by
an oncologist. Central cancer of the right lung with
metastases to the lymph nodes of the mediastinum
with T2aN2-3M0 was concluded.

As a result of a comprehensive examination and
treatment, the final diagnosis was established to the
patient on C34.3, central cancer of the right lung
with metastases to the lymph nodes of the medias-
tinum and T2aN2-3MO0; A15.0, infiltrative tuber-
culosis of the right lung, decay phase; infiltrative
tuberculosis of the segmental bronchi 3 and 6 and
their subsegmental sections on the right, MBT (+),
regular medical check-up group 1A, MDR (resis-
tance to H, R, E, S).

The clinical case presented draws the clinicians’
attention to a question difficult to resolve, name-
ly how to identify and confirm the diagnosis of tu-
berculosis and lung cancer in a timely manner?
The use in routine practice of medical specialists
of various profiles of the current regulatory and le-
gal framework, joint methodological work with an-
tituberculosis and oncological dispensaries, and
telemedicine communications will enable to avoid
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late diagnosis of these types of pathology which are
sometimes dangerous and unpredictable in their de-
velopment, which will lead to a significant decrease
in the number of patients in an incurable status.
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