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Abstract: Background: Coexistent malignancy and tuberculosis (TB) are rarely encountered. Cancer patients are a
highly vulnerable subgroup during this Covid crisis. Delayed treatment for malignancy because of COVID-19 pan-
demic leads to higher chances to get infections. Purpose: The present study aimed to present the clinicopathologic
profile of the patients with coexistent carcinoma and TB during the COVID-19 pandemic in a tertiary care center. Ma-
terials and methods: This was a retrospective study conducted during the COVID-19 pandemic between April 2020
to May 2021 in the Department of Pathology of our Institute. 11 patients with coexistent malignancy and caseous
necrotizing granulomatous inflammation with Langhans giant cells and or acid-fast bacilli (AFB) positivity were in-
cluded in the study. Cases of ill-defined granulomas coexistent malignancy were excluded. We studied varied clinical
and histopathologic features of these cases. Results: Eleven cases were reported with coexistent malignancy and
tuberculosis, of which 8 were reported in 2021 and 3 cases were reported in 2020. Adenocarcinoma comprised
9 cases (81.8%) and the remaining 2 were squamous cell carcinoma (18.1%). Out of 11, 10 (90.9%) were new TB
cases. Of these, 10 were extrapulmonary TB and one pulmonary TB case with cancer. Regarding chemotherapy,
four patients accepted that chemotherapy was delayed because of the COVID-19 crisis. Conclusion: In this covid
pandemic, India being the 2" most populous country and endemic for TB, there is a higher chance of latent and
active TB. The coexistence of two different pathologies is rare, even in a region with a high incidence of TB. Delayed
chemotherapy in a pandemic situation leads to an increased incidence of infectious diseases such as TB.
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Introduction seen in the lungs, skin & larynx [4]. Simultane-

ous carcinoma and tuberculosis cases are rare-

Tuberculosis (TB) is a global threat to mainly
developing and developed countries, and the
estimated global incidence is ten million, ac-
cording to World Health Organization (WHO).
There were 1.2 million deaths due to TB in
2019. India being an endemic location for TB,
constitutes around 26% of global TB, which is
the highest of all countries [1]. Cancer is the
second leading cause of death after coronary
artery disease [2]. The association of TB with
carcinoma was initially described 200 years
ago by Bayle, who considered ‘cavitation cance-
reuse’ as one of the various types of TB [3]. The
coexistence of carcinoma and tuberculosis has
been reported in many sites, more commonly

ly encountered in other sites such as colon,
stomach, peripancreatic node, breast, and buc-
cal mucosa. Cancer patients are a highly vul-
nerable sub-group in this COVID-19 crisis, prone
to get varied types of infectious diseases during
this pandemic. The current coronavirus pan-
demic has severely impacted India’s health
care system and also all around globally. Among
the general population, the severely affected
are those with cancer, who are at risk of dis-
ease progression and or increased chance of
getting an infection. Cancer patients are more
susceptible to infections due to their immuno-
compromised states, either due to the disease
or treatment-related toxicity. This may result in
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a dismal prognosis for cancer patients [5]. The
present study aimed to present a clinicopatho-
logic profile of patients with coexistent carcino-
ma and tuberculosis during the COVID-19 pan-
demic in a tertiary care center.

Materials and methods

A retrospective study was conducted on the
coexistence of malignancy (any type) and tuber-
culosis reported during the COVID-19 pandem-
ic from April 2020 to May 2021 in our Insti-
tute. Institute Ethics Committee approval was
obtained IEC/2021/221.

Data collection procedure

For this study, we reviewed the cases reported
as malignancy with tuberculosis during the
study period, which includes 11 patients. Pa-
tient clinical and demographic details were
collected from Medical Records Department
(MRD). The patient’s age, gender, chief com-
plaints, co-morbid conditions, history, and fam-
ily history of tuberculosis and lab results (for
HIV status, covid status, tumor markers) were
collected. Histopathologic findings, including
the site & type of malignancy and site of tuber-
culosis, and tissue reaction were studied using
Hematoxylin and Eosin (H & E), Acid Fast Stain
(AFS) and Periodic Acid Schiff (PAS) stained
slides. The characteristic histopathology find-
ing of caseating granuloma and Langhans type
of giant cell and/or identification of acid-fast
bacilli were used as criteria for diagnosis of TB.
Cases of ill-defined granulomas coexisting with
malignancy were excluded.

Data analysis

Data analysis was done using SPSS software
(version 20). Categorical variables were ex-
pressed using frequency and percentages.
Quantitative variables were expressed using
the mean. The demographic data such as age,
sex, etc were expressed in percentage and
ratio.

Results

We found 11 cases totally that had coexisting
carcinoma and tuberculosis from various sites
during this study period. Out of 11 patients,
three patients were seen in 2020 (for 9
months), and the remaining 8 patients were
reported in 2021 (over five months).

Male:female ratio was of 1:2.3 with female pre-
dominance. The age group ranges from 39 to
70 years, with a mean age of 55.3 years. Three
patients had comorbidities with diabetes being
the most common, (n=3) and in addition, one
had ischemic heart disease (IHD). Among the
malignancies, the majority were adenocarcino-
ma which constituted 9 (81.8%); the remaining
2 (18.1%) cases were squamous cell carcino-
ma. All 11 patients were HIV-negative. Out of
11, 10 (90.9%) cases of TB were new cases
and one patient had a history of TB. There were
10 extrapulmonary TB and one pulmonary TB
case with cancer. The extrapulmonary TB ca-
ses include 5 peripheral TB lymphadenopathy
and 5 abdominal TB lymphadenopathy. Among
those five abdominal TB lymphadenopathies,
two cases showed caseating granuloma in the
colonic wall along with malignancy. Five periph-
eral TB lymphadenopathy cases included three
breast carcinoma, one lung cancer, one carci-
noma of tongue, and one carcinoma of buccal
mucosa (Table 1). All 11 cases showed caseat-
ing granuloma, and only one showed AFS
positivity.

COVID-19 test was done in all patients (before
surgery) and was negative. Anti-Tuberculous
treatment (ATT) was started in 3 patients, 2
patients had completed ATT, 3 cases yet to
start the treatment for TB & 2 patients suc-
cumbed to the disease. One patient expired
because of postoperative sepsis and another
patient died of advanced disease. Regarding
chemotherapy to the remaining alive 9 pa-
tients, 3 patients completed chemotherapy,
five patients are currently on chemotherapy
treatment & one patient is yet to start chemo-
therapy [as of this writing]. Among the five
patients who were on chemotherapy treatment,
chemotherapy was delayed in four patients
due to the COVID-19 pandemic (Table 2). This
was significant in our study as the treatment
got delayed in four out of five patients due to
the COVID-19 pandemic.

Discussion

With the ongoing COVID-19 pandemic, there
has been a sudden surge of cases with coexist-
ing malignancy with tuberculosis. In our study,
out of 11 cases in total, of which 8 cases were
reported in 2021 up to May (i.e., for 5 months
duration). The remaining 3 cases were in 2020
from April to December 2020 over 9 months.
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Table 1. Clinical characteristics, site of malignancy, and TB

2'0_ /;izr(;? Sex* Chief complaints Site of carcinoma Site of TB (n*)

1 39 F  Ulcerated lump in the left breast Left breast Left supraclavicular lymph node(1)

2 67 F  Abdominal pain, jaundice & fever Periampullary region Celiac, common hepatic & cystic nodes (11)
3 47 F  Lower abdominal pain lleocaecal junction Colonic wall & lymph nodes (5)

4 66 F  Colicky abdominal pain with bilious vomiting & diarrhea Caecum Colonic wall & lymph nodes (20)

5 49 F  Colicky abdominal pain with fever, vomiting & diarrhea lleocaecal junction Pericolic lymph node (1)

6 62 M Fever with abdominal pain & right neck swelling Metastatic deposit in right cervical node Right Cervical Lymph node (1)

7 55 M Recurrence Left ca tongue, with right neck swelling Left ca tongue Right cervical node (1)

8 62 F  Breathlessness Right lung Right lung

9 42 F  Left buccal mucosal growth with flap necrosis Left buccal mucosa Left cervical Lymph nodes (2)

10 50 F  Right breast lump with loss of weight Right breast Right supraclavicular lymph nodes (10)

11 70 M Intolerant to solid and liquid Food Antro-pyloric region Lymph nodes from all station D2,8B & 9 (3)

*M, Male; F, Female; *n, Number of nodes involved.

Table 2. Histopathologic features, treatment & complications

Tissue reaction

AFB*

Chemotherapy

Delayed treatment

S.No Histopathology final diagnosis

1 Invasive ductal carcinoma

2 Periampullary adenocarcinoma

3 Mucinous adenocarcinoma

4 Well differentiated adenocarcinoma
5 Well differentiated adenocarcinoma
6 Metastatic adenocarcinoma

7 Metastatic squamous cell carcinoma
8 Lung adenocarcinoma

9 Residual squamous cell carcinoma

10 Residual invasive breast carcinoma

11 Residual adenocarcinoma

Caseating granuloma
Caseating granuloma
Caseating granuloma
Caseating granuloma
Caseating granuloma
Caseating granuloma
Caseating granuloma
Caseating granuloma
Caseating granuloma
Castrating granuloma
Caseating granuloma

Negative
Negative
Negative
Negative
Negative
Positive
Negative
Negative
Negative
Negative
Positive

On chemotherapy
Planned for chemotherapy
On chemotherapy
On chemotherapy
On chemotherapy
On chemotherapy
Completed chemotherapy
Completed chemotherapy
Completed chemotherapy

Yes, because of COVID-19
Yet to start chemo
Yes, because of COVID-19
Expired
Yes, because of COVID-19
Yes, because of COVID-19
On treatment timely
Expired
Completed chemotherapy
Completed chemotherapy
Completed chemotherapy

*AFB, Acid fast bacilli.
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Figure 1. Coexistence of adenocarcinoma and caseating granuloma. A. Lymph node metastasis by colonic adeno-
carcinoma (*) with coexisting caseating granuloma (indicated by 1) in colectomy and mesocolon resection specimen
(H & E X 100). B. AFS stain: Positive for acid-fast bacilli in lymph node metastasis (indicated by *) by adenocarci-
noma (AFS X 200). C. Lung biopsy shows malignant glands suggestive of adenocarcinoma (*) with coexisting case-
ating granuloma (H & E X 200). D. Immunohistochemistry (IHC) of lung adenocarcinoma highlighted by cytoplasmic
positivity of Napsin-A IHC (DAB X 200).

The synchronous association of malignancy
and tuberculosis can occur by several path-
ways. The possible association includes: i)
Coincidence without any apparent relationship,
ii) Secondary infection of cancer because of
immunosuppression or secondary to chemo-
therapy or any delayed treatment, iii) Carcinoma
develops in old TB foci, iv) Simultaneous devel-
opment of both cancer and tuberculosis [6].

Generally, the chronic inflammatory condition
has been an appropriate site of a microenviron-
ment for carcinoma development through a
possible mechanism. One such is an increas-
ed cell turnover rate, which provokes the chanc-
es of genetic errors [7].

A few chronic inflammatory diseases like Cro-
hn’s disease, ulcerative colitis, and schistoso-

miasis lead to changes from metaplasia to dys-
plasia progressing to malignancy. Pulmonary
scarring in the periphery of the lung leads to
lung carcinoma particularly adenocarcinoma
also suggested by the same evidence as
described above [8].

The simultaneous or sequential TB and lung
cancer occurrence in the same patient have
been reported in the case series and case-con-
trol studies [9]. In our study, only one case was
reported as simultaneous lung cancer & TB
(Figure 1C). In this current study, the most com-
mon association of malignancy with TB was
gastrointestinal adenocarcinoma (n=5) (Figure
1A), followed by breast (n=2), one case each of
carcinoma of the tongue, metastatic carcinoma
of lung to cervical node highlighted by immuno-
histochemistry with Napsin A (Figure 1D), and
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buccal mucosa. Abdominal TB is one of the
commonest sites of extrapulmonary TB & typi-
cally occurs in the ileocaecal region, because
of abundant lymphoid tissue and prolonged
stasis. It can manifest in many ways and can
affect the wall of the intestine, lymph nodes,
solid organs, or peritoneum [10]. Peripancrea-
tic tuberculous lymphadenitis is rare and so-
metimes mimics pancreatic pseudotumor &
occasional case reports were reported in the
literature. Desai et al have reported one similar
case report [11]. Gastric tuberculosis is a rare
entity even in endemic areas of TB. Gastric TB
can be due to primary or secondary infection
[12]. In our study, there was no such history of
tuberculosis in the patient with stomach ade-
nocarcinoma. The co-existence of breast and
tuberculous axillary lymphadenitis is also rare
and it was first described in 1899 by Warthin
[13]. In a study by Kalpan et al, among 14,782
cases of breast cancer, 28 cases had coexist-
ing tuberculosis with breast cancer [14].

Clinical diagnosis of coexisting malignancy with
TB is difficult because of similar clinical and
non-specific features of TB. The definitive diag-
nosis is based on histologic and bacteriologic
evidence of TB. Histopathologically, TB is diag-
nosed by the presence of caseating granuloma
with Langhans type of giant cells. However, the
presence of granuloma can be confused with
sarcoid-like granuloma, which is due to tumor
antigens [15]. In our study, all 11 cases showed
caseating granuloma, in addition, one case
showed AFS positivity (Figure 1B) in gastric
nodes.

According to the researchers, any connection
between TB and malignancy will lead to reac-
tivation of infection in immunocompromised
patients who have cancer rather than the
cause-effect relationship between infection
and malignancy [16]. A study by Chaudhary et
al [17] stated that malignant features can be
dominant and there is a likelihood of missing
tuberculous lesions. The coexistence of two
pathologies can be considered in the following
scenarios such as i) when TB colon does not
show expected improvement or still progres-
sive worsening ii) in patients with equivocal
symptoms. Undiagnosed cancer or misdiagno-
sis is deleterious especially if the patient has a
coexistent underlying TB infection because the
initiation of chemotherapy will lead to dissemi-
nation and often fatal infections [2].

In the current scenario of the COVID era, COVID-
19 RT-PCR and Rapid Antigen Detection (RAD)
tests were done on all our patients. Fortuitously,
all our 11 patients were negative. These tests
were done preoperatively and also before start-
ing chemotherapy. Being a vulnerable sub-
group in this crisis, the mortality rate is two
times higher in cancer patients than general
population respectively, 5.6% versus 2.3% [18].
Among cancer patients, the mortality rate is
higher with hematologic malignancies such as
leukemia and lymphoma (37%) than with solid
malignancies (25%) [19]. However, we did not
find in such cases even a thorough checkup
during this period. The continuous health care
for cancer patients has been dramatically dis-
rupted by the ongoing COVID-19 pandemic,
both therapeutically and also in performing
diagnostic procedures [20]. Most of the elec-
tive surgeries have been postponed as exces-
sive strain on healthcare systems due to CO-
VID-19 has led to a decline in the quality of care
provided to cancer patients [21]. This can be
one of the reasons that supports our study that
delayed treatment may lead to secondary infec-
tions such as TB. In our current study, 4 patients
are affected by delayed chemotherapy treat-
ment. Though the COVID-19 has detrimental
effects, the beneficial context was explained
by a study by Spezzani et al stated that a stage
4 breast cancer patient, affected by COVID-19
infection, who is receiving immunosuppressive
chemotherapy with leukopenia might have con-
tributed to the rapid recovery and prevention of
a cytokine storm and other COVID-19 complica-
tions [22]. A recent study reported that patients
with metastatic cancer have the highest mor-
tality rate [23].

There was a limitation in continuing the hospi-
tal services including the laboratory and radiol-
ogy services for these patients, as the above
was being diverted for COVID-19 management
[24]. Along with these, patients were already
old aged and also afraid of coming to the hospi-
tal, as they may get the infection [25]. Imposition
of lockdown and travel restrictions are also a
few reasons for cancer treatment interruption,
especially in developing countries like India. For
cancer patients, efforts are made to reduce
the number of hospital visits and the extent of
immunosuppression. Telemedicine is one such
area that helps us to overcome this pro-
blem, even though it has its limitations. This
Teleconsultation is best works for cancer
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patients who are on follow-up [26]. In our study,
three patients have completed the course of
chemotherapy; telemedicine is useful for the
follow-up of these patients.

Conclusion

In this COVID-19 pandemic, India, being the 2"
most populous country and endemic for TB,
there is a higher chance of latent and active TB.
Further immunocompromised states with can-
cer will just add the risk of a flare-up. The coex-
istence of two different pathologies is rare,
even in a region with a high incidence of TB. But
COVID-19 had suddenly increased the number
of cases of double diseases. Delayed chemo-
therapy in a pandemic situation leads to an
increased incidence of infectious diseases su-
ch as TB. Teleconsultation is one of the salvage
options to reduce the double disease by giving
the optimum treatment at an appropriate time.
This pandemic has highlighted the shortcom-
ings of our system and gave us an insight to
positively improve our health care system to
provide better cancer care.
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