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Summary

Background: Tuberculosis (TB) and malignancy
represent global threats claiming millions of lives
and inflicting formidable suffering worldwide.
Surprisingly, the pathophysiological and practical
implications of their co-existence have received
little attention.
Methods: Therefore, we sought to review the avail-
able literature on the field and identify data regarding
the association between TB and malignancy in order
to highlight the neglected aspects of this association
and probably derive clinically useful information.
We searched PubMed up to June 2008 for case re-
ports, case series, non-comparative and comparative
studies that were written in English and reported data
on the occurrence of both TB infection and a neo-
plastic disorder in the same patient(s). The develop-
ment of mycobacterial infections in patients with
immunocompromized conditions is well known
and was considered outside the scope of this review.

Evidence synthesis: The synthesis of the available
evidence enabled us to establish three different
types of association between malignancy and
TB: (i) the development of cancer on the back-
ground of a previous tuberculous infection; (ii)
the concurrent existence of TB and malignancy
in the same patient(s) or clinical specimen(s);
and (iii) the diagnostic challenges arising from
the multi-faceted presentations of these two
disorders.
Conclusions: We conclude that clinicians need to
be aware of the protean manifestations of TB and
cancer and maintain a high index of suspicion
for simultaneous and/or misleading presentations.
In addition, further research is required to determine
if a tuberculous infection, being similar to other
chronic infections and inflammatory conditions,
may facilitate carcinogenesis.

Introduction

Tuberculosis (TB) presents a global threat in both

developing and developed countries. According to

the World Health Organization, more than 2 billion

people, equal to one-third of the world’s population,

are currently infected with tuberculosis bacilli; there

were 9.2 million new cases and 1.7 million deaths

attributed to TB in 2006.1 On the other hand, cancer

is the second leading cause of death after coronary

artery disease with 11.3 million new cases and 7.9

million deaths (�13% of all deaths) in 2007.2

Nowadays, research for carcinogenesis is expand-

ing and the possible correlation between chronic
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inflammation and cancer development is slowly

being unraveled. Therefore, history of TB infection
has been examined as a risk factor for cancer

development. Regarding this, TB has recently been

associated with the development of pyothorax-

associated lymphoma (PAL);3,4 this seems to provide
further credibility to the well-described develop-

ment of peripheral lung malignant tumors at the

site of scars created from old-healed mycobacterial

infections. However, one study stated that previous
TB history was merely co-incidental with the occur-

rence of cancer.5

Of note, malignancies and the instituted therapies

for their management seem to create the proper en-

vironment for either the reactivation of a latent TB
infection or, more rarely, for the acquisition of a

primary mycobacterial infection. Immunosuppres-

sion, especially depression of the T-cell defense

mechanisms, is associated with mycobacterial infec-
tions. Leukemias and lymphomas are mainly asso-

ciated with mycobacterial reinfections.6,7

The relationship between TB and malignancy be-

comes even more challenging to be clarified when

two other parameters are taken into consideration.
First, several studies have reported on tissue biopsies

where tuberculous inflammatory changes and ma-

lignant cells co-existed. Furthermore, although

new radiological imaging studies such as combined
positron emission tomography (PET) and computed

tomography (CT) have enabled clinicians to make a

more accurate diagnosis, the ability of these dis-

orders to clinically mimic one another may present

a serious challenge in the establishment of the
diagnosis.

Although TB and cancer are very common dis-

eases, there has been little attention to the patho-

physiological and practical implications of their
co-existence. We sought to review the available

evidence and identify the data that refer to the cor-

relation between TB and malignancy in order to

highlight neglected aspects of this association and

probably derive clinically useful information.

Methods

Literature search

We searched PubMed up to June 2008 for case re-
ports, case series, noncomparative and comparative

trials that reported data on the occurrence of both

TB infection and a neoplastic disorder in the

same patient(s). Keywords used in various combin-
ations were: ‘tuberculosis’, ‘malignancy’, ‘cancer’,

‘co-existence’, ‘mimicking’, ‘development’, ‘concur-

rently’ and ‘masquerading’.

Study selection

Eligible for entry in this review were all the clinical
studies that referred to the possible association be-
tween TB and malignancy and were written in
English. Conference abstracts and animal studies
were excluded from this review.

Data extraction and synthesis

Data extraction from each of the case reports
included the population/patients’ characteristics,
the sites of infection and malignancy, the tests that
were used to document TB and malignancy’s diag-
nosis as well as the instituted therapies and the pos-
sible mechanisms that the authors of the studies
considered as explanatory of the association.
Furthermore, population characteristics, interven-
tion and outcome measures and results from the
comparative studies that referred to this issue were
extracted and tabulated. When available, the com-
plete text of the original articles that were relevant to
the focus of our review was analyzed.

The synthesis of the available evidence enabled
us to establish three different types of association
between malignancy and TB: (i) the development
of cancer on a background of a previous tubercu-
lous infection; (ii) the concurrent existence of TB
and malignancy in the same patient(s) or clinical
specimen(s); and (iii) the diagnostic challenges aris-
ing from the multi-faceted presentations of these two
disorders.

As expected, we retrieved a wealth of data con-
firming the association of TB with immunosuppres-
sive states such as leukemia, lymphoma and solid
organ or stem cell transplantation. Since this associ-
ation is well described and recently summarized
in excellent reviews,8–10 we opted for presenting it
only in the form of a ‘Web Appendix’. Furthermore,
we elected not to elaborate on it on the Discussion
section of our article.

Results

TB associated with cancer development

In Table 1, we present 14 case reports that evaluated
the history of TB as a risk factor for the development
of a malignant tumor.11–24 The median time be-
tween the initial appearance of TB infection and
the metachronous detection of malignancy was
>20 years except in one case that reported cancer
development after only 11 months of infection.13

Twelve of the 14 cases referred to pulmonary TB
that was treated with either artificial pneumothorax
(six cases),15,16,18,21,23,24 pneumonectomy
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(three cases),12,19,22 or antibiotic treatment (three
cases).13,14,20 The two remaining studies reported
on carcinomas arising in the skin and cervical
lymph nodes in the same site of a previous TB in-
fection.11,17 The types of the detected malignant
tumors were the following: B-cell lymphoma,
mainly PAL (in five cases), small-cell and squamous
cell carcinoma. In one case report, the development
of breast carcinoma was thought to be associated
with the multiple chest X-rays ordered for the
follow-up of a previous TB infection.23 In this par-
ticular case, the combination of chronic inflamma-
tion with the effect of radiation was considered to
explain the possible correlation.

In Table 2, we present nine retrospective clinical
studies that evaluated the history of TB as a risk
factor for cancer development.25–33 Five of them
were case-controlled studies.25–27,30,31 Seven of
the nine studies evaluated the possible correlation
of TB with lung cancer and only two studied hema-
tological malignancies with TB as a risk factor.30,31

No particular type of malignancy was directly
related to TB. Two studies focused on the possible
association of PAL and pulmonary TB.26,30

Interestingly, one study found no relationship be-
tween isoniazid and carcinogenesis.33

Co-existence of TB and malignancy

Tables 3 and 4 present 47 case reports, one case
series (including five patients) and two retrospective
studies that focused on the co-existence of
malignant tumors with TB infection in the same
site.34–77 All diagnoses were based on biopsies
taken from the same site of infection and malig-
nancy or from regional lymph nodes of the malig-
nancy. Biopsies were taken either by fine needle
aspiration (under ultrasound or CT guidance) or by
open surgery.

Only in three case reports, diagnosis was based
on findings from bronchoscopy (bronchoalveolar
lavage) and mammography.61,71,73 Twenty-one of
the case reports referred to tuberculous lymphaden-
opathy,37–50,52–58,60–68,70,72–76 that was detected
concurrently with hematological malignancies
(11 cases),40,41,48,55,57,62,68,74,75 metastatic breast
carcinomas (nine cases),37,47,53,61,67 other malignant
tumors of the gastrointestinal tract (three
cases),42,58,60 and one case of lung malignancy76

and one of thymic carcinoma.77 Nine of the case
reports referred to pulmonary,38–40,49,59,65,66,71,73

six to colonic42,46,48,64,72 and three to mammary
TB infection34,37,54 in the same site with the malig-
nant tumor. It should be noted that in three case
reports both lymphadenitis and mastitis,37 and
lymphadenitis and enteritis,42,48 respectively, were

diagnosed with regional malignancy. The two retro-
spective studies were descriptive in nature and
referred to a total number of 97 cases of co-existing
lung carcinomas and TB infections.35,36

In all cases, malignancies were treated as per
standard clinical practice (i.e. with various combin-
ations of surgery, chemotherapy and radiotherapy),
while mycobacterial infections were treated with
antituberculous therapy, except in six case reports
that did not present specific data on antituberculous
treatment.53,56,61,64,68,73

Problems in diagnosis of TB or cancer

In Table 5, we present 17 case reports showing that
malignancy could mimick mycobacterial infec-
tions.78–94 The main findings of the clinical and
radiological examination indicated a tuberculous in-
fection but the histopathological results in all these
cases revealed a malignant tumor. Seven case re-
ports found that although pulmonary TB was the
first diagnosis, two of them revealed a metastatic
carcinoma to the lungs (gastric and thyroid),86,94

while earlier four of them showed a primary malig-
nant tumor of the lung,81,82,89,93 and one revealed a
hepatocellular carcinoma.90 Primary meningeal
malignancies occurred in two cases,88,91 and brain
metastases of lung carcinomas in another two
cases,83,85 simulated cerebral tuberculous infection.
The rest of the case reports included metastatic ovar-
ian carcinoma and hematological malignancies
masquerading genital TB and spinal abscess, peri-
tonitis, lymphadenitis and gastric TB, respectively.

Tables 6 and 7 include 89 case reports and six
case series (with a total number of 36 patients) in
which TB seemed to masquerade as malignant
tumors.95–186 The main findings of the clinical
and/or the radiological examination indicated a ma-
lignant tumor but the histopathological results re-
vealed a mycobacterial infection. It should be
noted that 46 patients, including four case series of
27 patients, reported on genital or peritoneal TB that
was mimicking ovarian cancer,95,98,99,105,111,113,118,

120,131,132,134,136,137,152,161,162,164,167,173,174,178 and
16 patients with tuberculous mesenteric lymphade-
nitis or pancreatic TB that was mimicking pancreatic
carcinoma.109,110,116,125,139,142,165,169,170,175,177,179,

184,186

Discussion

Besides the well-known increased TB risk in patients
with malignant disorders that is secondary to the
immunosuppressive effects of some of the imple-
mented therapies (i.e. steroids) or the associated
immune dysfunction (i.e. in lymphomas), the main
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findings of this review are the following: (i) TB in-
fection may be associated with the subsequent de-
velopment of cancer; (ii) TB and malignancy may
co-exist in some cases; and (iii) similarities in the
clinical and radiological presentations between
TB and malignancy might mislead diagnosis.

The association of TB with carcinoma was initially
described �200 years ago by Bayle who considered
‘cavitation cancereuse’ as one of the various types of
TB.67,187 Ever since, the potential association be-
tween TB and subsequent development of cancer
has been investigated. Since both disorders are
common, we support the notion that in most cases
their co-existence may be explained by chance
alone. Even the nine clinical studies (presented in
Table 2) that evaluated the history of TB as a risk
factor for cancer development cannot realistically
answer the question or affect clinical management
since they are retrospective, prone to recall bias and
very heterogeneous in the studied populations, type
of malignancy and length of follow-up. Even though
a suggestion of a direct causal link between the
two disorders would be extremely premature, the
retrieved and subsequently discussed evidence
might be considered hypothesis generating and pro-
vide the justification of exploring potential patho-
physiological mechanisms.

In general, chronic inflammatory conditions have
been thought to create the appropriate microenvir-
onment for malignancy development through a
number of mechanisms; i.e. the higher rate of cell
turnover is thought to increase the risk for genetic
errors.188 Examples include the link between gastro-
esophageal reflux disease and esophageal cancer,
atrophic gastritis and stomach cancer and inflam-
matory bowel diseases and colon cancer. In add-
ition, chronic infectious diseases, such as hepatitis
B and C, Helicobacter pylori infection and schisto-
somiasis are well-recognized premalignant con-
ditions.

Mycobacterial infections may escape the host’s
cellular response and killing and establish chronic
and persistent inflammation.189 There is ample ex-
perimental evidence that Mycobacterium tubercu-
losis is capable of inducing DNA damage.190–192

Specifically, various mycobacterial cell wall compo-
nents may induce production of nitric oxide,193,194

and reactive oxygen species.195 It should be noted
at this point that nitrative DNA damage as well as
oxidative DNA damage have been implicated in
inflammation-related carcinogenesis.196 Recent
data reveal that M. tuberculosis may also enhance
synthesis of BCL-2 and this could lead to increased
antiapoptotic activity.197,198 Some clinical and ex-
perimental data suggest that mycobacterial infec-
tions are associated with elevated concentrations

of leukotrienes and prostaglandins.199,200 In add-
ition, vascular endothelial growth factor, a mediator
with significant angiogenic, mitogenic and vascular
permeability-enhancing properties has been shown
to be secreted by peripheral blood mononuclear
cells incubated with purified protein derivative of
tuberculin,201 and correlates with cavity formation
in active pulmonary TB.202

The combination of direct DNA damage, apop-
tosis inhibition and perpetuation of chronic inflam-
mation may enhance mutagenesis of progeny cells
and these effects, coupled with enhanced angiogen-
esis, may lead to a microenvironment that is highly
conducive to tumorigenesis. Some researchers con-
sider inflammatory processes to be very important
risk factors for pulmonary cancers, with scar cancers
of the lung being the prototype example of this risk.
These responses lead to the extensive fibrosis asso-
ciated with recurring infections, possibly leading to
decreased clearance of lymph and lymph-associated
particles from the infected region.203

The mechanism that could associate the
co-existence of TB and lung cancer is yet to be elu-
cidated. Nevertheless, smoking is a factor pre-
disposing to both TB and lung cancer. A recent
meta-analysis showed that smokers have increased
risk of either TB acquisition or progression of TB
to clinical disease.204 The risk of TB increases with
the dose of cigarettes and duration of smoking.
Impairment of the clearance of secretions on the
tracheobronchial mucosal surface as well as
reduced phagocytic ability of the pulmonary alveo-
lar macrophages and lower level of secreted proin-
flammatory cytokines might be the possible
mechanisms of M. tuberculosis’ escape from the
first line of host defenses, which explain how expos-
ure to tobacco smoke may predispose to TB.205 On
the other hand, until recently, the evidence linking
cigarette smoking to lung cancer has been primarily
indirect. However, a direct link between tobacco
and lung cancer was established, based upon the
finding that a specific metabolite of a chemical con-
stituent of tobacco smoke damages the p53
tumor-suppressor gene that is known to be abnormal
in �60% of cases of primary lung cancer.206

The co-existence of tuberculous infection and ma-
lignant lesions is not just of academic interest. For
example, palpable lymph nodes due to tuberculous
lymphadenitis may lead to overstaging in the TNM
system.37 Even if biopsy specimens reveal infiltra-
tion by malignant cells, material should also be
sent to a microbiology laboratory with specific
instructions to perform stain and culture for M.
tuberculosis. This will allow the physicians to accur-
ately make the diagnosis and promptly institute
antituberculous treatment instead of attributing
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deterioration of clinical status to the complications
of the chemotherapy and progression of the under-
lying malignancy.

Along these lines, our data strongly suggest that
TB and various types of malignancies are able to
mimick each other and have atypical clinical and
radiological expressions. Misdiagnosis may be det-
rimental; in the case of an underlying or co-existent
tuberculous infection, the commencement of im-
munosuppressive therapy may lead to dissemination
and often fatal infection. Of note, the tuberculin skin
test, also known as Mantoux test, is very often false
negative when patients are suffering from diseases
affecting lymphoid organs such as Hodgkin’s dis-
ease, lymphoma and chronic leukemia or receiving
corticosteroids and other immunosuppressive agents
or are severely malnourished. It is clear that the
diagnostic utility of tuberculin skin test is very low
in the setting of underlying malignancy.207

It is noteworthy that �one-third of the case reports
showing that TB and malignancy can be mistaken
for each other on first clinical presentation (6/17
case reports showing that malignancy could mimic
mycobacterial infections and 23/89 case reports
where TB seemed to masquerade as a malignant
tumor) came from areas of low TB endemicity.
This diversity in the country of origin of the case
reports adds robustness to our findings. Even
though a formal assessment of possible publication
bias cannot be performed and this is a shortcoming
of our analysis, we support the notion that TB should
be taken into consideration in every day clinical
practice and included in the differential diagnosis
of apparently malignant lesions, at least in endemic
regions,208 in perplexing cases209 and when the re-
sponse to treatment deviates from the expected
course. Certain clinical scenarios where TB should
be part of the differential diagnosis are the following:
lung nodule, pancreatic lesion and ovarian mass.
Modern imaging modalities such as PET/CT may
give the opportunity for a better evaluation, but
they can also be misleading.154 Therefore, in order
to avoid unnecessary extended surgery and post-
operative complications, a frozen-section analysis
should always be considered if an experienced
pathologist is available. Unfortunately, due to logis-
tic reasons this is not standard practice where it
is mostly needed: in resource-poor, TB-endemic
countries. However, even histological/cytological
data should be viewed with caution; for example,
active pulmonary TB can produce an atypical
sputum with inflammatory cells, small histiocytes
and occasionally giant cells with necrotic
debris,210 whereas extrapulmonary TB can present
histologically with necrotic debris and neutrophils
without granulomas.133 Rapid diagnostic techniques

such as PCR for M. tuberculosis should be con-
sidered in the diagnostic work-up of such cases.
Detailed histological confirmation and microbiolo-
gic evaluation should always be pursued to de-
crease the possibility of a diagnostic pitfall and a
therapeutic mishap.

In conclusion, clinicians need to be aware of the
myriad manifestations of TB and resist the tempta-
tion of premature diagnostic closure.211 The diagno-
sis of a tuberculous infection remains challenging
and requires a high index of suspicion, especially
when it complicates the clinical presentation of
cancer patients. Also, further research is warranted
to determine if a tuberculous infection, similar to
other chronic infections and inflammatory condi-
tions, may facilitate carcinogenesis.

Review criteria: how did you gather,
select and analyze the information you
considered in your review?

We searched PubMed up to June 2008 for case re-
ports, case series, non-comparative and compara-
tive studies that were written in English and
reported data on the occurrence of both tuberculosis
infection and a neoplastic disorder in the same pa-
tient(s). The development of mycobacterial infec-
tions in patients with immunocompromised
conditions is well known and was considered out-
side the scope of this review.

Message for the clinic: what is the
‘take-home’ message for the clinician?

The synthesis of the available evidence enabled us
to establish 3 different types of association between
malignancy and tuberculosis: i) the development of
cancer on the background of a previous tuberculous
infection, ii) the concurrent existence of TB and ma-
lignancy in the same patient(s) or clinical speci-
men(s), and iii) the diagnostic challenges arising
from the multifaceted presentations of these two dis-
orders. Thus, clinicians need to be aware of the pro-
tean manifestations of TB and cancer and maintain a
high index of suspicion for simultaneous and/or
misleading presentations.

Conflict of interest: None declared.

References
1. World Health Organization. [http://www.who.int/tb/

publications/2008/factsheet_april08.pdf] Accessed 1

September 2008.

2. World Health Organization. [http://www.who.int/media

centre/factsheets/fs297/en/index.html] Accessed 1 September

2008.

480 M.E. Falagas et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/103/7/461/1586727 by guest on 11 April 2024

http://www.who.int/tb/
http://www.who.int/media


3. Aozasa K. Pyothorax-associated lymphoma. J Clin Exp

Hematop 2006; 46:5–10.

4. Aozasa K, Takakuwa T, Nakatsuka S-I. Pyothorax-associated

lymphoma: a lymphoma developing in chronic inflamma-

tion. Adv Anat Pathol 2005; 12:324–31.

5. Kung IT, Lui IO, Loke SL, Khin MA, Mok CK, Lam WK, et al.

Pulmonary scar cancer. A pathologic reappraisal. Am J Surg

Pathol 1985; 9:391–400.

6. Karnak D, Kayacan O, Beder S. Reactivation of pulmonary

tuberculosis in malignancy. Tumori 2002; 88:251–4.

7. Silva FA, Matos JO, de Q Mello FC, Nucci M. Risk factors for

and attributable mortality from tuberculosis in patients

with hematologic malignances. Haematologica 2005; 90:

1110–5.

8. Akan H, Arslan O, Akan OA. Tuberculosis in stem cell trans-

plant patients. J Hosp Infect 2006; 62:421–6.

9. Munoz P, Rodriguez C, Bouza E. Mycobacterium tuberculo-

sis infection in recipients of solid organ transplants. Clin

Infect Dis 2005; 40:581–7.

10. Safdar A, Armstrong D. Infectious morbidity in critically ill

patients with cancer. Crit Care Clin 2001; 17:531–70.

11. Ekmekci TR, Koslu A, Sakiz D, Ozcivan M. Squamous cell

carcinoma arising from lupus vulgaris. J Eur Acad Dermatol

Venereol 2005; 19:511–3.

12. Harland RW, Sharma M, Rosenzweig DY. Lung carcinoma in

a patient with Lucite sphere plombage thoracoplasty. Chest

1993; 103:1295–7.

13. Klein T-O, Soll BA, Issel BF, Fraser C. Bronchus-associated

lymphoid tissue lymphoma and Mycobacterium tuberculosis

infection: an unusual case and a review of the literature.

Respir Care 2007; 52:755–8.

14. Fukuno K, Tsurumi H, Kanemura N, Nishio M, Tanabashi S,

Okamoto K, et al. CD20-negative pyothorax-associated B

cell lymphoma. Acta Haematol 2005; 113:144–5.

15. Lee J, Yew WW, Wong PC, Fu KH. Non-Hodgkin’s pleural

lymphoma in long-standing tuberculous pyothorax mimick-

ing suppuration. Int J Infect Dis 2001; 5:167–9.

16. Martin Y, Artaz M-A, Bornand-Rousselot A. Pyothorax-

associated lymphoma in an elderly woman with a history

of lung tuberculosis. J Am Geriatr Soc 2004; 52:1226–7.

17. Misago N, Ogusu Y, Narisawa Y. Keloidal basal cell

carcinoma after radiation therapy. Eur J Dermatol 2004;

14:182–5.

18. Nakamichi I, Takakuwa T, Tanio Y, Iuchi K, Aozasa K.

Pyothorax-associated lymphoma: an unusual case with

both T- and B-cell genotypes. Virchows Arch 2005;

447:888–91.

19. Orki A, Urek S, Patlakoglu MS, Tasci AE, Kutlu CA.

Squamous cell carcinoma in a postpneumonectomy cavity.

Ann Thorac Surg 2008; 85:333–4.

20. Park KY, Koh JS, Choe DW, Kim CH, Lee JC. Synchronous

small and non-small cell lung cancer in a patient with

previous tuberculosis. Intern Med 2007; 46:1677–8.

21. Rena O, Casadio C, Maggi G. Primitive squamous-cell car-

cinoma after extrapleural pneumothorax for active tubercu-

losis. Eur J Cardiothorac Surg 2001; 19:92–5.

22. Riehl G, Aubert A, Sandu C, Brichon P-Y. Malignant non-

Hodgkin’s lymphoma developing late after pneumonectomy.

Eur J Cardiothorac Surg 2006; 30:948–9.

23. Solan MJ. Multiple primary carcinomas as sequelae of

treatment of pulmonary tuberculosis with repeated induced

pneumothoraces. Case report and review of the literature.

Am J Clin Oncol 1991; 14:49–51.

24. Trojan A, Bohm T, Kurrer MO. Non-Hodgkin’s lymphoma

of the pleural cavity: late complication of artificial pneu-

mothorax for the treatment of pulmonary tuberculosis.

Swiss Med Wkly 2001; 131:164.

25. Brenner AV, Wang Z, Kleinerman RA, Wang L, Zhang S,

Metayer C, et al. Previous pulmonary diseases and risk of

lung cancer in Gansu Province, China. Int J Epidemiol

2001; 30:118–24.

26. Tamura A, Hebisawa A, Iuchi K, Maeda H, Fukai S,

Komatsu H, et al. Lung cancer in patients with chronic

pyothorax. Respirology 2008; 13:585–9.

27. Ko YC, Lee CH, Chen MJ, Huang CC, Chang WY, Lin HJ,

et al. Risk factors for primary lung cancer among

non-smoking women in Taiwan. Int J Epidemiol 1997;

26:24–31.

28. Le CH, Ko YC, Cheng LS, Lin YC, Lin HJ, Huang MS, et al.

The heterogeneity in risk factors of lung cancer and the dif-

ference of histologic distribution between genders in Taiwan.

Cancer Causes Control 2001; 12:289–300.

29. Littman AJ, Thornquist MD, White E, Jackson LA,

Goodman GE, Vaughan TL. Prior lung disease and risk of

lung cancer in a large prospective study. Cancer Causes

Control 2004; 15:819–27.

30. Nakatsuka S-I, Yao M, Hoshida Y, Yamamoto S, Iuchi K,

Aozasa K. Pyothorax-associated lymphoma: a review of

106 cases. J Clin Oncol 2002; 20:4255–60.

31. Vineis P, Crosignani P, Sacerdote C, Fontana A, Masala G,

Miligi L, et al. Haematopoietic cancer and medical history: a

multicentre case control study. J Epidemiol Commun Health

2000; 54:431–6.

32. Wu AH, Yu MC, Thomas DC, Pike MC, Henderson BE.

Personal and family history of lung disease as risk factors

for adenocarcinoma of the lung. Cancer Res 1988;

48:7279–84.

33. Zheng W, Blot WJ, Liao ML, Wang ZX, Levin LI, Zhao JJ,

et al. Lung cancer and prior tuberculosis infection in

Shanghai. Br J Cancer 1987; 56:501–4.

34. Alzaraa A, Dalal N. Coexistence of carcinoma

and tuberculosis in one breast. World J Surg Oncol 2008;

6:29.

35. Cicenas S, Vencevicius V. Lung cancer in patients with tuber-

culosis. World J Surg Oncol 2007; 5:22.

36. Kim YI, Goo JM, Kim HY, Song JW, Im JG. Coexisting

bronchogenic carcinoma and pulmonary tuberculosis in

the same lobe: radiologic findings and clinical significance.

Korean J Radiol 2001; 2:138–44.

37. Tulasi NR, Raju PC, Damodaran V, Radhika TS. A spectrum

of coexistent tuberculosis and carcinoma in the breast and

axillary lymph nodes: report of five cases. Breast 2006;

15:437–9.

38. Nagata S, Nakanishi R. Malignant pleural mesothelioma

with cavity formation in a 16-year-old boy. Chest 2005;

127:655–7.

39. Asher Prince HM, Hatter JE. Case of the month. Concurrent

diagnosis of lung cancer and tuberculosis. JAAPA 2005;

18:68.

Tuberculosis and malignancy 481

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/103/7/461/1586727 by guest on 11 April 2024



40. Costa LJM, Gallafrio CT, Franca FOS, del Giglio A.

Simultaneous occurrence of Hodgkin disease and tuberculo-

sis: report of three cases. South Med J 2004; 97:696–8.

41. Garcia-Morales I, Herrera-Saval A, Rios JJ, Camacho F.

Zosteriform cutaneous metastases from Hodgkin’s lymphoma

in a patient with scrofuloderma and nodal tuberculosis. Br J

Dermatol 2004; 151:722–4.

42. Kaushik R, Sharma R, Attri AK. Coexisting tuberculosis and

carcinoma of the colon: a report of two cases and a review of

the literature. Trop Gastroenterol 2003; 24:137–9.

43. Sen M, Turan M, Karadayi K, Aslan M, Elagoz S.

Peripancreatic tuberculous lymphadenitis mimicking carci-

noma: report of a case. Acta Chir Belg 2004; 104:338–40.

44. Landa LE, Kathju S, Nepomuceno-Perez MC, Gordon C,

Sotereanos GC. Tuberculous granuloma and adenoid cystic

carcinoma presenting as a single buccal space mass.

J Craniofac Surg 2002; 13:533–7.

45. Saygili U, Guclu S, Altunyurt S, Koyuncuoglu M, Onvural A.

Primary endometrioid adenocarcinoma with coexisting

endometrial tuberculosis. A case report. J Reprod Med

2002; 47:322–4.

46. Kim KW, Park SY, Lee EH, Ahn CJ, Lee KS. Mucosa-

associated lymphoid tissue (MALT) lymphoma combined

with tuberculous enteritis at the same site in the jejunum.

Leuk Lymphoma 2001; 42:1151–5.

47. Robinson AJ, Horne CA, Weaver A. Coexistence of axillary

tuberculous lymphadenitis with lymph node metastases from

a breast carcinoma. Clin Oncol (R Coll Radiol) 2001; 13:144.

48. Lam KY, Chan AC, Chu SM. Tuberculosis and lymphoma of

the ileum: unusual association and challenge to diagnosis.

Aust N Z J Surg 1999; 69:543–4.

49. Bishara J, Calderon S, Okon E, Shevach I, Maimon S, Pitlik S.

Coexisting extrapulmonary tuberculosis and malignancy.

Am J Med 1998; 105:443–6.

50. Shet AS, Saba N, Rausch D, Belzer M. Intra-cranial lesions in

a patient with Hodgkin lymphoma. Leuk Lymphoma 2004;

45:419–22.

51. Gilroy D, Sherigar J. Concurrent small bowel lymphoma

and mycobacterial infection: use of adenosine deaminase

activity and polymerase chain reaction to facilitate rapid

diagnosis and treatment. Eur J Gastroenterol Hepatol 2006;

18:305–7.

52. Ashizawa K, Matsuyama N, Okimoto T, Hayashi H,

Takahashi T, Oka T, et al. Coexistence of lung cancer and

tuberculoma in the same lesion: demonstration by high reso-

lution and contrast-enhanced dynamic CT. Br J Radiol 2004;

77:959–62.

53. Avninder SP, Saxena S. Infiltrating ductal carcinoma of the

breast, metastatic to axillary lymph nodes harboring primary

tuberculous lymphadenitis. Pathol Oncol Res 2006; 12:

188–9.

54. Balasubramanian SP, Rao MP, Jayaram S, Bose SM.

Coexisting mammary tuberculosis and malignant disease.

Can J Surg 2001; 44:224–5.

55. Bellido MC, Martino R, Martinez C, Sureda A, Brunet S.

Extrapulmonary tuberculosis and non-Hodgkin’s lymphoma:

coexistence in an abdominal lymph node. Haematologica

1995; 80:482–3.

56. Castelo-Branco C, Mallofre C, Torne A, Gratacos E, Iglesias

Guiu X. Primary adenocarcinoma of the endometrium

associated with genital tuberculosis. A case report.

J Reprod Med 1995; 40:673–5.

57. Centkowski P, Sawczuk-Chabin J, Prochorec M,

Warzocha K. Hodgkin’s lymphoma and tuberculosis coexis-

tence in cervical lymph nodes. Leuk Lymphoma 2005;

46:471–5.

58. Chaturvedi P, Pai PS, Chaukar DA, Deshpande MS,

Rangarajan V, Purandare N, et al. Extensive tubercular

neck lymphadenopathy in a man with early-stage tongue

cancer. Nat Clin Pract Oncol 2007; 4:726–8.

59. Codrich D, Monai M, Pelizzo G, Bussani R, Rabusin M,

Guastalla P, et al. Primary pulmonary Hodgkin’s disease

and tuberculosis in an 11-year-old boy: case report and

review of the literature. Pediatr Pulmonol 2006; 41:694–8.

60. Desai CS, Lala M, Joshi A, Abraham P, Desai D,

Deshpande RB, et al. Co-existence of peri-ampullary carci-

noma with peripancreatic tuberculous lymphadenopathy.

JOP 2004; 5:145–7.

61. Fujii T, Kimura M, Yanagita Y, Koida T, Kuwano H.

Tuberculosis of axillary lymph nodes with primary breast

cancer. Breast Cancer 2003; 10:175–8.

62. Inadome Y, Ikezawa T, Oyasu R, Noguchi M. Malignant

lymphoma of bronchus-associated lymphoid tissue (BALT)

coexistent with pulmonary tuberculosis. Pathol Int 2001;

51:807–11.

63. Ingec M, Erdogan F, Kumtepe Y, Isaoglu U, Gundogdu C,

Kadanali S. Management of bilateral fallopian tube carci-

noma coexistent with tuberculous salpingitis. J Obstet

Gynaecol Res 2005; 31:65–7.

64. Isaacs P, Zissis M. Colonic tuberculosis and adenocarci-

noma: an unusual presentation. Eur J Gastroenterol Hepatol

1997; 9:913–5.

65. Kobashi Y, Fukuda M, Nakata M, Oka M. Coexistence of

metastatic lung cancer and pulmonary tuberculosis diag-

nosed in the same cavity. Int J Clin Oncol 2005; 10:366–70.

66. Lehmann C, Wyen C, Hoffmann C, Fatkenheuer G.

Successful administration of aggressive chemotherapy con-

comitant to tuberculostatic and highly active antiretroviral

therapy in a patient with AIDS-related Burkitt’s lymphoma.

HIV Med 2005; 6:51–3.

67. Pandey M, Abraham E, Chandramohan K, Rajan B.

Tuberculosis and metastatic carcinoma coexistence in axil-

lary lymph node: A case report. World J Surg Oncol 2003;

1:3.

68. Panikar N, Sikka M, Singh N. Concurrent chronic myelogen-

ous leukemia and tuberculous lymphadenitis: a case report.

Acta Cytol 2005; 49:650–2.

69. Rafailidis P, Kapaskelis A, Christodoulou C, Galani E,

Falagas M, Concurrent M. Tuberculosis, Klebsiella pneumo-

niae, and Candida albicans infection in liver metastasis of

bowel carcinoma. Eur J Clin Microbiol Infect Dis 2008;

27:753–5.

70. Rajaram S, Dev G, Panikar N, Singh KC, Goel N.

Postmenopausal bleeding: squamous cell carcinoma of

cervix with coexisting endometrial tuberculosis. Arch

Gynecol Obstet 2004; 269:221–3.

71. Sakuraba M, Hirama M, Hebisawa A, Sagara Y, Tamura A,

Komatsu H. Coexistent lung carcinoma and active pulmon-

ary tuberculosis in the same lobe. Ann Thorac Cardiovasc

Surg 2006; 12:53–5.

482 M.E. Falagas et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/103/7/461/1586727 by guest on 11 April 2024



72. Sane SY, Nimbkar SA. Carcinoma colon with tuberculosis.

J Postgrad Med 1980; 26:200.

73. Yoon Y, Curry K. Concurrence of granular cell tumor and

Mycobacterium tuberculosis. South Med J 2005; 98:1034–5.

74. Fanourgiakis P, Mylona E, Androulakis II, Eftychiou C,

Vryonis E, Georgala A, et al. Non-Hodgkin’s lymphoma

and tuberculosis coexistence in the same organs: a report

of two cases. Postgrad Med J 2008; 84:276–7.

75. Tufan A, Ranci O, Sungur A, Topeli A, Haznedaroglu I,

Coplu L. Concurrent presentations of the sarcoidosis, tuber-

culosis and lymphoma in a single patient. Respir Med 2006;

100:951–3.

76. Yilmaz A, Gungor S, Damadoglu E, Aksoy F, Aybatli A,

Duzgun S. Coexisting bronchial carcinoid tumor and pul-

monary tuberculosis in the same lobe: a case report.

Tuberk Toraks 2004; 52:369–72.

77. Tacyildiz N, Ugur H, Yavuz G, Unal E, Comba A, Okten I,

et al. The coexistence of thymic carcinoma and multiple

granulomas in a Turkish child. Pediatr Hematol Oncol

2007; 24:301–7.

78. Al-Maghrabi JA, Sawan AS, Kanaan HD. Hodgkin’s lym-

phoma with exuberant granulomatous reaction. Saudi Med

J 2006; 27:1905–7.

79. Asakawa H, Tsuji M, Tokumine Y, Kashihara T, Okuno M,

Takenaka R, et al. Gastric T-cell lymphoma presenting with

epithelioid granulomas mimicking tuberculosis in regional

lymph nodes. J Gastroenterol 2001; 36:190–4.

80. Buyukberber M, Sevinc A, Cagliyan CE, Gulsen MT,

Sari I, Camci C. Non-Hodgkin lymphoma with high

adenosine deaminase levels mimicking peritoneal tubercu-

losis: an unusual presentation. Leuk Lymphoma 2006;

47:565–8.

81. Fauzi MA, Fadilah SAW, Bahariah K. Recurrent lung cavities

and endobronchial nodules in an adolescent male. Med J

Malaysia 2007; 62:66–7.

82. Fujimoto Y, Nomura K, Shimizu D, Okuda T, Yoshida N,

Matsumoto Y, et al. Pulmonary relapse of non-Hodgkin’s

lymphoma in bilateral upper lobes. Intern Med 2006;

45:971–3.

83. Ghosh KC, Biswas S, Misra AK, Dhibar T, Das SK.

Limbic encephalitis–an uncommon presentation of

systemic malignancy. J Assoc Physicians India 2007;

55:731–3.

84. Gorusu M, Aziz K. Unusual presentation of hepato-

cellular carcinoma: a case report. Conn Med 2002;

66:457–60.

85. Kong A, Koukourou A, Boyd M, Crowe G. Metastatic

adenocarcinoma mimicking ‘target sign’ of cerebral tubercu-

losis. J Clin Neurosci 2006; 13:955–8.

86. Ku YH, Lee K-W, Kim JH, Ko H, Lee HS, Choe G, et al.

Metastatic gastric carcinoma in a 19-year-old man. J Clin

Oncol 2007; 25:5026–8.

87. Langley CR, Garrett SJW, Urand J, Kohler J, Clarke NMP.

Primary multifocal osseous Hodgkin’s lymphoma. World J

Surg Oncol 2008; 6:34.

88. Mak W, Cheung RT, Fan YW, Ho SL. Metastatic adenocar-

cinoma masquerading as basal pontine tuberculoma.

Clin Neurol Neurosurg 1999; 101:111–3.

89. Miyake S, Yoshizawa Y, Ohkouchi Y, Kurashima A,

Hebisawa A. Non-Hodgkin’s lymphoma with pulmonary

infiltrates mimicking miliary tuberculosis. Intern Med 1997;

36:420–3.

90. Mondal RK, Dutta A, Basu K, Chakraborti S. Virchows

node: rare presentation of childhood hepatocellular carci-

noma. Indian J Pediatr 2005; 72:177–8.

91. Nicolaides P, Newton RW, Kelsey A. Primary malignant

melanoma of meninges: atypical presentation of subacute

meningitis. Pediatr Neurol 1995; 12:172–4.

92. Samaila MO, Adesiyun AG, Oluwole OP. Metastatic

ovarian squamous cell carcinoma. Singapore Med J 2008;

49:139–41.

93. Tanvetyanon T, Ratanatharathorn V, Leopairat J. Mucoepi-

dermoid carcinoma of the lung presenting as a cavitary

lesion. J Med Assoc Thai 2004; 87:988–91.

94. Vermeer-Mens JCJ, Goemaere NNT, Kuenen-Boumeester V,

de Muinck Keizer-Schrama SMPF, Christian ZM,

Annick DS, et al. Childhood papillary thyroid carcinoma

with miliary pulmonary metastases. J Clin Oncol 2006;

24:5788–9.

95. Adsuar N, Blanchette H, Kilchevsky E. Tuberculosis perito-

nitis mimicking ovarian cancer in a 20-year-old woman.

A case report. J Reprod Med 2004; 49:52–4.

96. Al-Mulhim AA, Zakaria HM, Abdel Hadi MSA,

Al-Mulhim FA, Al-Tamimi DM, Wosornu L. Thyroid tuber-

culosis mimicking carcinoma: report of two cases. Surg

Today 2002; 32:1064–7.

97. Ariyurek MO, Karcaaltincaba M, Demirkazik FB, Akay H,

Gedikoglu G, Emri S. Bilateral multiple pulmonary tubercu-

lous nodules mimicking metastatic disease. Eur J Radiol

2002; 44:33–6.

98. Bagga R, Suri V, Malhotra S, Patel Y. Peritoneal tuberculosis

mimicking advanced ovarian cancer. Int J Gynaecol Obstet

2005; 90:242–4.

99. Barutcu O, Erel HE, Saygili E, Yildirim T, Torun D.

Abdominopelvic tuberculosis simulating disseminated ovar-

ian carcinoma with elevated CA-125 level: report of two

cases. Abdom Imaging 2002; 27:465–70.

100. Batra S, Ab Naell M, Barwick C, Kanvinde R. Tuberculous

pyomyositis of the thigh masquerading as malignancy with

concomitant tuberculous flexor tenosynovitis and dactylitis

of the hand. Singapore Med J 2007; 48:1042–6.

101. Beshay M, Roth T, Stein RM, Schmid RA. Tuberculosis pre-

senting as Pancoast tumor. Ann Thorac Surg 2003;

76:1733–5.

102. Bhalla R, Crow J, Bell J, Cropley I, Walker P. Endometrial

tuberculosis presenting with deep vein thrombosis and

pelvic mass mimicking a pelvic malignancy. J Obstet

Gynaecol 2005; 25:517–8.

103. Bhargava AK, Shenoy AM, Kumar RV, Nanjundappa

Rao CR. Parotid tuberculosis simulating malignancy.

J Laryngol Otol 1999; 113:951–2.

104. Bikhchandani J, Malik VK, Kumar V, Sharma S. Hepatic

tuberculosis mimicking carcinoma gall bladder. Indian

J Gastroenterol 2005; 24:25.

105. Bilgin T, Karabay A, Dolar E, Develioglu OH. Peritoneal

tuberculosis with pelvic abdominal mass, ascites and ele-

vated CA 125 mimicking advanced ovarian carcinoma: a

series of 10 cases. Int J Gynecol Cancer 2001; 11:290–4.

106. Brookes MJ, Field M, Dawkins DM, Gearty J, Wilson P.

Massive primary hepatic tuberculoma mimicking

Tuberculosis and malignancy 483

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/103/7/461/1586727 by guest on 11 April 2024



hepatocellular carcinoma in an immunocompetent host.

Med Gen Med 2006; 8:11.

107. Cantarella G, Pagani D, Fasano V, Scaramellini G. Glottic

tuberculosis masquerading as early multifocal carcinoma.

Tumori 2007; 93:302–4.

108. Chen Y-K, Shen Y-Y, Kao C-H. Abnormal FDG PET imaging

in tuberculosis appearing like lymphoma. Clin Nucl Med

2004; 29:124.

109. Cherian JV, Somasundaram A, Ponnusamy RP,

Venkataraman J. Peripancreatic tuberculous lymphadeno-

pathy. An impostor posing diagnostic difficulty. JOP 2007;

8:326–9.

110. Cheung HYS, Siu WT, Yau KK, Yang GPC, Li MKW.

Abdominal tuberculosis mimicking metastasis in a patient

with carcinoma of the oesophagus. Asian J Surg 2006;

29:49–50.

111. Chow TWP, Lim BK, Vallipuram S. The masquerades of

female pelvic tuberculosis: case reports and review of lit-

erature on clinical presentations and diagnosis. J Obstet

Gynaecol Res 2002; 28:203–10.

112. Claro I, Leitao CN, Oliveira P, Correia J, da Costa JD,

Almeida JM, et al. Tuberculous mesenteric lymphadenitis

mimicking pancreatic carcinoma. Hepatogastroenterology

1996; 43:1653–5.

113. Corapcioglu F, Guvenc BH, Sarper N, Aydogan A,

Akansel G, Arisoy ES. Peritoneal tuberculosis with elevated

serum CA 125 level mimicking advanced ovarian carci-

noma in an adolescent. Turk J Pediatr 2006; 48:69–72.

114. da Silva BB, Dos Santos LG, Costa PVL, Pires CG,

Borges AS. Primary tuberculosis of the breast mimicking

carcinoma. Am J Trop Med Hyg 2005; 73:975–6.

115. Das CJ, Kumar R, Balakrishnan VB, Chawla M, Malhotra A.

Disseminated tuberculosis masquerading as metastatic

breast carcinoma on PET-CT. Clin Nucl Med 2008;

33:359–61.

116. Demir K, Kaymakoglu S, Besisik F, Durakoglu Z, Ozdil S,

Kaplan Y, et al. Solitary pancreatic tuberculosis in immuno-

competent patients mimicking pancreatic carcinoma.

J Gastroenterol Hepatol 2001; 16:1071–4.

117. Demirci H, Shields CL, Shields JA, Eagle RC. Ocular tuber-

culosis masquerading as ocular tumors. Surv Ophthalmol

2004; 49:78–89.

118. D’Souza D. Pelvic tuberculosis: an uncommon gynaecolo-

gical problem presenting as ovarian mass. BJOG 2000;

107:1323.

119. Dursun P, Ersoz S, Gultekin M, Aksan G, Yuce K, Ayhan A.

Disseminated peritoneal tuberculosis mimicking advanced-

stage endodermal sinus tumor: a case report. Int J Gynecol

Cancer 2006; 16(Suppl 1):303–7.

120. Elmore RG, Li AJ. Peritoneal tuberculosis mimicking

advanced-stage epithelial ovarian cancer. Obstet Gynecol

2007; 110:1417–9.

121. Evangelista E, Itti E, Malek Z, Bertocchi M, Oniankitan O,

Chevalier X, et al. Diagnostic value of 99mTc-HMDP bone

scan in atypical osseous tuberculosis mimicking multiple

secondary metastases. Spine 2004; 29:85–7.

122. Eyal AS, Karusseit VOL. Tuberculosis of the pancreas

mimicking carcinoma. Int J Infect Dis 2008; 12:108–10.

123. Fang JT, Huang CC, Liu HP. Apparent neoplasm

of the clavicle of a dialysis patient, ultimately revealed

as tuberculosis. Nephrol Dial Transplant 1996;

11:1380–2.

124. Fernandez P, Guyot M, Lazaro E, Viallard J-F, Allard M,

Ducassou D. Systemic tuberculosis presenting as an epiglot-

tic mass detected on F-18 FDG PET/CT. Clin Nucl Med

2007; 32:719–24.

125. Foo FJ, Verbeke CS, Guthrie JA, Ala A, Menon KV.

Pancreatic and peripancreatic tuberculosis mimicking

malignancy. JOP 2007; 8:201–5.

126. Fujiwara Y, Osugi H, Takada N, Takemura M, Lee S,

Ueno M, et al. Esophageal tuberculosis presenting with an

appearance similar to that of carcinoma of the esophagus.

J Gastroenterol 2003; 38:477–81.

127. Galloy A-C, Christophe J-L, Cambier E, Petein M,

Verhelst D. Virchow-Troisier’s node in a haemodialysed

patient: it is not always cancer. Nephrol Dial Transplant

2005; 20:647–9.

128. Giese A, Kucinski T, Hagel C, Lohmann F. Intracranial

tuberculomas mimicking a malignant disease in an immu-

nocompetent patient. Acta Neurochir (Wien) 2003;

145:513–7.

129. Gupta H, Kone K, Pandey S, Dorairajan LN, Kumar S.

Tubercular mass mimicking a tumour in a horseshoe

kidney: a unique presentation. Int Urol Nephrol 2004;

36:323–4.

130. Gurbuz A, Karateke A, Kabaca C, Kir G, Cetingoz E.

Peritoneal tuberculosis simulating advanced ovarian carci-

noma: is clinical impression sufficient to administer neoad-

juvant chemotherapy for advanced ovarian cancer? Int J

Gynecol Cancer 2006; 16(Suppl 1):307–12.

131. Hamm J, Castaldo T, Carlan SJ, Greenbaum L. Peritoneal

tuberculosis simulating ovarian cancer. Ultrasound Obstet

Gynecol 2002; 20:310–11.

132. Huesler M, Ruef C, Pfyffer GE, Haller U, Fink D. Peritoneal

tuberculosis mimicking advanced ovarian cancer in a

patient treated with methotrexate for chronic rheumatoid

arthritis. J Obstet Gynaecol 2003; 23:315–6.

133. Hwang S, Simsir A, Waisman J, Moreira AL. Extrapulmon-

ary tuberculosis as a mimicker of neoplasia. Diagn Cyto-

pathol 2004; 30:82–7.

134. Ilhan AH, Durmusoglu F. Case report of a pelvic-peritoneal

tuberculosis presenting as an adnexial mass and mimicking

ovarian cancer, and a review of the literature. Infect Dis

Obstet Gynecol 2004; 12:87–9.

135. Inal M, Aksungur E, Akgul E, Demirbas O, Oguz M,

Erkocak E. Biliary tuberculosis mimicking cholangiocarci-

noma: treatment with metallic biliary endoprothesis. Am J

Gastroenterol 2000; 95:1069–71.

136. Irvin WP Jr, Rice LW, Andersen WA. Abdominal tubercu-

losis mimicking metastatic ovarian carcinoma. Obstet

Gynecol 1998; 92:709.

137. Jeffry L, Kerrou K, Camatte S, Lelievre L, Metzger U,

Robin F, et al. Peritoneal tuberculosis revealed by carcino-

matosis on CT scan and uptake at FDG-PET. BJOG 2003;

110:1129–31.

138. Khattry N, Thulkar S, Das A, Khan SA, Bakhshi S. Spinal

tuberculosis mimicking malignancy: atypical imaging fea-

tures. Indian J Pediatr 2007; 74:297–8.

139. Khurana A, Rekhi B, Kane SV, Shukla P, Ramadwar M.

Pancreatic tuberculosis masquerading as pancreatic

484 M.E. Falagas et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/103/7/461/1586727 by guest on 11 April 2024



carcinoma in two cases: role of fine needle aspiration cytol-

ogy in diagnosis. Cytopathology 2007; 18:380–3.

140. Kim SH, Park JH, Kang KH, Lee JH, Park CK, Cho CM, et al.

Gastric tuberculosis presenting as a submucosal tumor.

Gastrointest Endosc 2005; 61:319–22.

141. Kim YS, Moon JS, Lee JW, Kim I, Ryu SH, Paik IW. Solitary

intra-abdominal tuberculous lymphadenopathy mimicking

duodenal GIST. Korean J Intern Med 2005; 20:72–5.

142. Kouraklis G, Glinavou A, Karayiannakis A, Karatzas G.

Primary Tuberculosis of the Pancreas Mimicking a

Pancreatic Tumor. Int J Gastrointest Cancer 2001;

29:151–4.

143. Kundu S, Sengupta A, Dey A, Thakur SB. Testicular tuber-

culosis mimicking testicular malignancy. J Indian Med

Assoc 2003; 101:204–5.

144. Leung VKS, Chan WH, Chow TL, Luk ISC, Chau TN,

Loke TKL. Oesophageal tuberculosis mimicking oesopha-

geal carcinoma. Hong Kong Med J 2006; 12:473–6.

145. Sen M, Turan M, Karadayi K, Ugurlu L, Elagoz S. Isolated

hepatic tuberculous pseudometastasis co-existent with ade-

nocarcinoma of the stomach; report of a case. Acta Chir

Belg 2004; 104:601–3.

146. Li Y-J, Zhang Y, Gao S, Bai R-J. Systemic disseminated

tuberculosis mimicking malignancy on F-18 FDG PET-CT.

Clin Nucl Med 2008; 33:49–51.

147. Li Y-J, Cai L, Sun H-R, Gao S, Bai R-J. Increased FDG uptake

in bilateral adrenal tuberculosis appearing like malignancy.

Clin Nucl Med 2008; 33:191–2.

148. Madhusudhan KS, Gamanagatti S. Primary breast tubercu-

losis masquerading as carcinoma. Singapore Med J 2008;

49:3–5.

149. Maroulis I, Spyropoulos C, Zolota V, Tzorakoleftherakis E.

Mammary tuberculosis mimicking breast cancer: a case

report. J Med Case Reports 2008; 2:34.

150. Madhusudhan KS, Gamanagatti S, Seith A, Hari S.

Pulmonary infections mimicking cancer: report of four

cases. Singapore Med J 2007; 48:327–31.

151. Marie I, Herve F, Robaday S, Levesque H. Tuberculous

myositis mimicking breast cancer. QJM 2007; 100:59.

152. Pesut D, Stojsic J. Female genital tuberculosis–a disease

seen again in Europe. Vojnosanit Pregl 2007; 64:855–8.

153. Pimenta APA, Preto JR, Gouveia AMF, Fonseca E,

Pimenta MML. Mediastinal tuberculous lymphadenitis pre-

senting as an esophageal intramural tumor: a very rare but

important cause for dysphagia. World J Gastroenterol 2007;

13:6104–8.

154. Shimamoto H, Hamada K, Higuchi I, Tsujihata M,

Nonomura N, Tomita Y, et al. Abdominal Tuberculosis:

peritoneal involvement shown by F-18 FDG PET. Clin

Nucl Med 2007; 32:716–8.

155. Takalkar AM, Bruno GL, Reddy M, Lilien DL. Intense FDG

activity in peritoneal tuberculosis mimics peritoneal carci-

nomatosis. Clin Nucl Med 2007; 32:244–6.

156. Malani AK, Rao J. Peritoneal tuberculosis (? carcinomato-

sis). Mayo Clin Proc 2006; 81:443.

157. Ramia JM, Muffak K, Fernandez A, Villar J, Garrote D,

Ferron JA. Gallbladder tuberculosis: false-positive PET diag-

nosis of gallbladder cancer. World J Gastroenterol 2006;

12:6559–60.

158. Tamsel S, Killi R, Ertan Y, Demirpolat G. A rare case of

granulomatous prostatitis caused by Mycobacterium tuber-

culosis. J Clin Ultrasound 2007; 35:58–61.

159. Zavascki AP, Dias AE, Cruz RP, de Oliveira RL, Duquia RP.

Intracranial tuberculomas in an immunocompetent patient

mimicking brain metastasis of unknown origin. Infection

2006; 34:181–2.

160. Musoglu A, Ozutemiz O, Tekin F, Aydin A, Savas R, Ilter T.

Esophageal tuberculosis mimicking esophageal carcinoma.

Turk J Gastroenterol 2005; 16:105–7.

161. Sherer DM, Osho JA, Zinn H, Demetus S, Huang J,

Temkin S, et al. Peripartum disseminated extrapulmonary

tuberculosis simulating ovarian carcinoma. Am J Perinatol

2005; 22:383–5.

162. Tapisiz OL, Reyhan H, Cavkaytar S, Aydogdu T. Pelvic

tuberculosis mimicking ovarian carcinoma. Int J Gynaecol

Obstet 2005; 90:76–7.

163. Unal M, Vayisoglu Y, Guner N, Karabacak T. Tuberculosis

of the aryepiglottic fold and sinus pyriformis: a rare entity.

Mt Sinai J Med 2006; 73:806–9.

164. Wang Y-C, Lu J-J, Chen C-H, Peng Y-J, Yu M-H. Peritoneal

tuberculosis mimicking ovarian cancer can be diagnosed

by polymerase chain reaction: a case report. Gynecol

Oncol 2005; 97:961–3.

165. Weiss ES, Klein WM, Yeo CJ. Peripancreatic tuberculosis

mimicking pancreatic neoplasia. J Gastrointest Surg 2005;

9:254–62.

166. Winzer K-J, Menenakos C, Braumann C, Mueller JM,

Guski H. Breast mass due to pectoral muscle tuberculosis

mimicking breast cancer in a male patient. Int J Infect Dis

2005; 9:176–7.

167. Younossian AB, Rochat T, Favre L, Janssens J-P. Ascites and

highly elevated CA-125 levels in a case of peritoneal tuber-

culosis. Scand J Infect Dis 2006; 38:216–8.

168. Mohit AA, Santiago P, Rostomily R. Intramedullary tuber-

culoma mimicking primary CNS lymphoma. J Neurol

Neurosurg Psychiatry 2004; 75:1636–8.

169. Liu Q, He Z, Bie P. Solitary pancreatic tuberculous abscess

mimicking prancreatic cystadenocarcinoma: a case report.

BMC Gastroenterol 2003; 3:1.

170. Obama K, Kanai M, Taki Y, Nakamoto Y, Takabayashi A.

Tuberculous lymphadenitis as a cause of obstructive jaun-

dice: report of a case. Surg Today 2003; 33:229–31.

171. Wu J-F, Li H-J, Lee P-I, Ni Y-H, Yu S-C, Chang M-H.

Tuberculous peritonitis mimicking peritonitis carcinomato-

sis: a case report. Eur J Pediatr 2003; 162:853–5.

172. Lin C-J, Kang B-H, Wang H-W. Laryngeal tuberculosis mas-

querading as carcinoma. Eur Arch Otorhinolaryngol 2002;

259:521–3.

173. Mahdavi A, Malviya VK, Herschman BR. Peritoneal tuber-

culosis disguised as ovarian cancer: an emerging clinical

challenge. Gynecol Oncol 2002; 84:167–70.

174. Piura B, Rabinovich A, Leron E, Yanai-Inbar I, Mazor M.

Peritoneal tuberculosis mimicking ovarian carcinoma

with ascites and elevated serum CA-125: case report

and review of literature. Eur J Gynaecol Oncol 2002;

23:120–2.

175. Turan M, Sen M, Koyuncu A, Aydin C, Elaldi N, Arici S.

Pancreatic pseudotumor due to peripancreatic tuberculous

lymphadenitis. Pancreatology 2002; 2:561–4.

Tuberculosis and malignancy 485

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/103/7/461/1586727 by guest on 11 April 2024



176. Manidakis LG, Angelakis E, Sifakis S, Stefanaki P,

Kalogeraki A, Manidaki A, et al. Genital tuberculosis can

present as disseminated ovarian carcinoma with ascites and

raised Ca-125: a case report. Gynecol Obstet Invest 2001;

51:277–9.

177. Ozden I, Emre A, Demir K, Balci C, Poyanli A, Ilhan R.

Solitary pancreatic tuberculosis mimicking advanced pan-

creatic carcinoma. J Hepatobiliary Pancreat Surg 2001;

8:279–3.

178. Zaidi SN, Conner M. Disseminated peritoneal tuberculosis

mimicking metastatic ovarian cancer. South Med J 2001;

94:1212–4.

179. Evans JD, Hamanaka Y, Olliff SP, Neoptolemos JP.

Tuberculosis of the pancreas presenting as metastatic pan-

creatic carcinoma. A case report and review of the litera-

ture. Dig Surg 2000; 17:183–7.

180. O’Reilly M, Patel KR, Cummins R. Tuberculosis of the

breast presenting as carcinoma. Mil Med 2000; 165:800–2.

181. Panoskaltsis TA, Moore DA, Haidopoulos DA,

McIndoe AG. Tuberculous peritonitis: part of the differential

diagnosis in ovarian cancer. Am J Obstet Gynecol 2000;

182:740–2.

182. Lightfoot SA. Laryngeal tuberculosis masquerading as car-

cinoma. J Am Board Fam Pract 1997; 10:374–6.

183. Mulloy EM. Tuberculosis of the sternum presenting as meta-

static disease. Thorax 1995; 50:1223–4.

184. Wu CS, Wang SH, Kuo TT. Pancreatic tuberculosis

mimicking pancreatic head carcinoma: a case report and

review of the literature. Infection 1994; 22:287–9.

185. Magboo ML, Clark OH. Primary tuberculous thyroid

abscess mimicking carcinoma diagnosed by fine needle

aspiration biopsy. West J Med 1990; 153:657–9.

186. Rezeig MA, Fashir BM, Al-Suhaibani H, Al-Fadda M,

Amin T, Eisa H. Pancreatic tuberculosis mimicking pancrea-

tic carcinoma: four case reports and review of the literature.

Dig Dis Sci 1998; 43:329–31.

187. Bayle GI. Recherches sur la phthisie pulmonaire. Paris,

Gabon, 1810.

188. Schottenfeld D, Beebe-Dimmer J. Chronic inflammation: a

common and important factor in the pathogenesis of neo-

plasia. CA Cancer J Clin 2006; 56:69–83.

189. Mogga SJ, Mustafa T, Sviland L, Nilsen R. Increased Bcl-2 and

reduced Bax expression in infected macrophages in slowly

progressive primary murine Mycobacterium tuberculosis

infection. Scand J Immunol 2002; 56:383–91.

190. Brooks PC, Dawson LF, Rand L, Davis EO. The mycobac-

terium-specific gene Rv2719c is DNA damage inducible

independently of RecA. J Bacteriol 2006; 188:6034–8.

191. Kumar P, Verma A, Saini AK, Chopra P, Chakraborti PK,

Singh Y, Chowdhury S. Nucleoside diphosphate

kinase from Mycobacterium tuberculosis cleaves single

strand DNA within the human c-myc promoter in an

enzyme-catalyzed reaction. Nucleic Acids Res 2005;

33:2707–14.

192. Saini AK, Maithal K, Chand P, Chowdhury S, Vohra R,

Goyal A, et al. Nuclear localization and in situ DNA

damage by Mycobacterium tuberculosis nucleoside-

diphosphate kinase. J Biol Chem 2004; 279:50142–9.

193. Chan ED, Chan J, Schluger NW. What is the role of nitric

oxide in murine and human host defense against

tuberculosis? Current knowledge. Am J Respir Cell Mol

Biol 2001; 25:606–12.

194. Sharma S, Sharma M, Roy S, Kumar P, Bose M.

Mycobacterium tuberculosis induces high production of

nitric oxide in coordination with production of tumour

necrosis factor-alpha in patients with fresh active tubercu-

losis but not in MDR tuberculosis. Immunol Cell Biol 2004;

82:377–82.

195. Shin D-M, Yang C-S, Lee J-Y, Lee SJ, Choi H-H, Lee H-M, et al.

Mycobacterium tuberculosis lipoprotein-induced associa-

tion of TLR2 with protein kinase C xi in lipid rafts contributes

to reactive oxygen species-dependent inflammatory signal-

ing in macrophages. Cell Microbiol 2008; 10:1893–905.

196. Kawanishi S, Hiraku Y, Pinlaor S, Ma N. Oxidative and

nitrative DNA damage in animals and patients with inflam-

matory diseases in relation to inflammation-related carcino-

genesis. Biol Chem 2006; 387:365–72.

197. Zhang J, Jiang R, Takayama H, Tanaka Y. Survival of viru-

lent Mycobacterium tuberculosis involves preventing apop-

tosis induced by Bcl-2 upregulation and release resulting

from necrosis in J774 macrophages. Microbiol Immunol

2005; 49:845–52.

198. Velmurugan K, Chen B, Miller JL, Azogue S, Gurses S,

Hsu T, et al. Mycobacterium tuberculosis nuoG is a viru-

lence gene that inhibits apoptosis of infected host cells.

PLoS Pathog 2007; 3:e110.

199. el-Ahmady O, Mansour M, Zoeir H, Mansour O. Elevated

concentrations of interleukins and leukotriene in response

to Mycobacterium tuberculosis infection. Ann Clin

Biochem 1997; 34(Pt 2):160–4.

200. Rangel Moreno J, Estrada Garcia I, De La Luz Garcia

Hernandez M, Aguilar Leon D, Marquez R, Hernandez

Pando R. The role of prostaglandin E2 in the immuno-

pathogenesis of experimental pulmonary tuberculosis.

Immunology 2002; 106:257–66.

201. Matsuyama W, Kubota R, Hashiguchi T, Momi H,

Kawabata M, Nakagawa M, et al. Purified protein derivative

of tuberculin upregulates the expression of vascular

endothelial growth factor in T lymphocytes in vitro.

Immunology 2002; 106:96–101.

202. Alatas F, Alatas O, Metintas M, Ozarslan A, Erginel S,

Yildirim H. Vascular endothelial growth factor levels in

active pulmonary tuberculosis. Chest 2004; 125:2156–2159.

203. Ardies CM. Inflammation as cause for scar cancers of the

lung. Integr Cancer Ther 2003; 2:238–46.

204. Lin HH, Ezzati M, Murray M. Tobacco smoke, indoor air

pollution and tuberculosis: a systematic review and meta-

analysis. PLoS Med 2007; 4:e20.

205. Houtmeyers E, Gosselink R, Gayan-Ramirez G,

Decramer M. Regulation of mucociliary clearance in

health and disease. Eur Respir J 1999; 13:1177–88.

206. Denissenko MF, Pao A, Tang M, Pfeifer GP. Preferential

formation of benzo[a]pyrene adducts at lung cancer muta-

tional hotspots in P53. Science 1996; 274:430–2.

207. Diagnostic Standards and Classification of Tuberculosis in

Adults and Children. This official statement of the American

Thoracic Society and the Centers for Disease Control and

Prevention was adopted by the ATS Board of Directors, July

1999. This statement was endorsed by the Council of the

Infectious Disease Society of America, September 1999.

Am J Respir Crit Care Med 2000; 161:1376–95.

486 M.E. Falagas et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/103/7/461/1586727 by guest on 11 April 2024



208. Shinde SR, Chandawarkar RY, Deshmukh SP. Tuberculosis

of the breast masquerading as carcinoma: a study of

100 patients. World J Surg 1995; 19:379–81.

209. Falagas ME, Fragoulis KN, Kopterides P. An analysis of the

published Massachusetts General Hospital case records

(1994–2004). Am J Med 2005; 118:1452–3.

210. Aisner J, Satterfield JR, Aisner SC, Pyeatte JC, Wiernik PH.

Inflammatory changes related to active tuberculosis: confu-

sion with oat cell carcinoma of the lung on cytology speci-

mens. Chest 1978; 73:670–2.

211. McSherry D. Avoiding premature closure in sequential

diagnosis. Artif Intell Med 1997; 10:269–83.

Tuberculosis and malignancy 487

D
ow

nloaded from
 https://academ

ic.oup.com
/qjm

ed/article/103/7/461/1586727 by guest on 11 April 2024




