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In order to assess the confusion attendant with current definitions of extrapulmonary
tuberculosis, pleural and miliary disease, a set of 37 papers published which analyzed dis-
ease states were assessed for how the terms adhered to official definitions of the American
Thoracic Society, the World Health Organization, and the Centers for Disease Control. The
findings showed uncertainties in the classification of extrapulmonary disease, a frequent
inconsistency in the inclusion of pleural disease within pulmonary rather than extrapul-
monary disease, and the ambivalent use of the terms pleural and disseminated tuberculo-
sis. Further attention by editors and authors is needed in the use of tuberculosis
definitions.
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Introduction

Tuberculosis (TB) remains the disease with the highest global
mortality for a single infectious agent [1]. While the disease
was described clinically in the nineteenth century after the
cardinal discoveries of Robert Koch [2], the classification of
the disease evolved over largely the twentieth century as
the clinical manifestations of the disease were made evident.
Most of the current classification remains anatomic, for
example, pulmonary, extrapulmonary, pleural, urogenital,
bone and joint, meningitis, miliary and disseminated all refer
to the anatomic areas where disease is manifested. Unique
aspects of TB described in the last century include, for

example, the predilection of pleural disease to affect younger
patients [3] and the tendency of tuberculous meningitis to
occur from the spillage of an intracerebral “Ghon complex”
rather than as a manifestation of disseminated disease (a
key observation made by Johns Hopkins pathologist Arnold
Rich) [4].

Recently it is argued, especially among pediatricians [5]
and the Russian community [6-9] that the current classifica-
tion systems need modification, that the pathogenicity of dis-
ease is a reflection of the microbiologic resistance of the
organism, of the immune status of the patient (it appears cer-
tain HLA factors may predispose, for example, to dissemi-
nated disease [10]) and of a variety of clinical factors which
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remain undefined. The fact that disease is more recently
readily classified as “severe” or “less severe” is of use to clini-
cians more than to pathologists or those who study the
pathogenesis of Mycobacterium tuberculosis (MTB) in man.

In a recent meta-analysis performed by the authors and
published herein [11], it was evident that the classification
systems for extrapulmonary disease traditionally used to suf-
fer from inconsistency. There is a failure to adhere to the
recommended definitions elaborated by international or
national agencies such as the World Health Organization
[12], the American Thoracic Society (ATS) [13], or the
Centers for Disease Control and Prevention (CDC) [14]. An
inconsistent usage of these definitions compromises the
incorporation of much data into larger studies or meta-analy-
ses. Other authors have argued that the terms “extrapul-
monary” and “pulmonary” require clearer definitions when
used in analyses [15].

In this study, a cohort of papers were analyzed for their
usage of terms used to classify TB, and on the basis of these,
it was determined that there is a need - if the traditional sys-
tems of classifications are still used - to advise more close
attention to the adherence to these definitions.

Methods

Thirty-seven papers used for the study of extrapulmonary TB,
identified by PubMed and Google Scholar searches, identified
as described in an earlier study on extrapulmonary TB [11]
and updated, were analyzed for specifics regarding how extra-
pulmonary, pulmonary, pleural and disseminated TB were
defined. Data were tabulated and analyzed using STATA 11
[16]. A PubMed and Google Scholar review was done to analyze
the earliest usage of the term “extrapulmonary” with TB. The
official definitions for TB including extrapulmonary disease
were those used by the ATS [13], the CDC [14], and WHO [12].

Results

Thirty-one (84%) of the 37 analyzed papers provided data on
the numbers of pulmonary and extrapulmonary cases. The
studies that inconsistently classified combined pulmonary
and extrapulmonary disease as extrapulmonary [7], as both
extrapulmonary and pulmonary [4] TB, or as pulmonary dis-
ease [3] were excluded from the analysis [6]; the remainder
of the studies were clearly documented [11]. Pleural disease
was included as extrapulmonary in 25 (68%) studies, but as
pulmonary in 4 (11%) studies, and there was no criterion in
the remaining 8 (22%) studies. In only 18 (49%) of the studies
were disseminated or miliary disease defined. Only 14 (38%)
of the series reported the number of patients with combined
pulmonary and extrapulmonary disease. Among all studies,
in only 4 (11%) were the combined patients analyzed as a
completely separate category.

Discussion

The terms used in TB warrant a short discussion because the
confusion and complexity of even such terms as “extrapul-
monary” are today under debate [15]. The current usage of such

terms in studies will be discussed in light of the findings in this
paper and then recommendations for future usage provided.

TB is a term derived from the Latin tuber, and it refers to
the rounded swellings or tuberosities characteristic of radio-
graphic findings of the disease. Its usage dates from the
mid-nineteenth century with earlier terms having been con-
sumption, phthisis, or if localized, scrofula. When Koch
described in 1881 in Berlin his original findings in “Uber
Tuberculose” [2], it represented a new recognition of the cause
and pathology of the disease, and the term “tuberculosis”
appears to have taken firm root then.

The exact onset of the term extrapulmonary disease is not
clear [17]. It was used in the title of a paperin 1915 in a descrip-
tive manner [18]. This is the first mention of “extrapulmonary
disease” in the United States Pub Med listings, and the second
is over 35 years later [19]. Earlier citations of “extrapulmonary”
disease in reference to bovine TB [20], source of coughing [21],
and radiographic analysis [22] do not necessarily refer to TB
and can be found through Google Scholar resources. A series
describing various clinical manifestations appeared through-
out the twentieth century, including urogenital TB [15,23],
meningitis [24], bone and joint disease [25], miliary disease
[26,27], and pleural disease [3]. All of these terms are officially
considered part of extrapulmonary disease using the official
definitions of WHO, ATS and CDC.

The data collected above show an inconsistency with
these official definitions and confusion on the basis of current
authors who collate data on extrapulmonary disease. The
main points of confusion include: (1) a tendency to include
pleural disease among pulmonary disease; (2) a failure to offi-
cially distinguish disseminated from other forms of disease;
and (3) a tendency to lump for analyses cases of pulmonary
and extrapulmonary disease. Because up to 40% of extrapul-
monary disease includes pulmonary disease [28], the last of
these points is readily understood.

What can be done to correct these imbalances in the def-
initions used?

One can also argue, as do the pediatricians and the
Russian communities, that the terms currently used are at
times antiquated, that “severe” and “nonsevere” might be
more parsimonious and more readily used, in the manner
that the classification of dengue has recently been modified
[29]. Nonetheless, the various forms of disease require further
analysis (in this analysis, a unique HLA-type was seen for gas-
trointestinal disease [30], for example, and the pathogenesis
of the various forms of TB are possibly quite distinct).

The terms miliary and disseminated are also often con-
fused. Miliary is a form derived from the presence of milia or
millet seed and appears to have been first used in the late
17th century [31]. Which are milia and which are tubercles?
The latter term was used first, and there is a tendency to think
of milia as the manifestation of disseminated disease, but
tubercles also disseminate, and there is a tendency also to
think of tubercles as radiologic manifestations and milia as
pathologic, although this is a false distinction and both can
be either. Disseminated suggests disease throughout the body
which can clearly be miliary or tubercular. Bacteremic disease
is a term commonly used in the Republic of South Africa and
suggests disseminated disease, but using blood culture positiv-
ity to diagnose TB is not done as often in the United States.
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What can be done to clarify the confusion in diagnosis?

The terms miliary and disseminated remain, and it will be
difficult to restrict their usage. It is recommended that authors
tabulating a series of TB cases adhere to the official guideline
definitions for extrapulmonary disease, that they distinguish
clearly between pulmonary and extrapulmonary disease,
and identify the percentage of cases which contain both forms
of disease (recognizing that many may be underdiagnosed).
This could most readily be done by authors of journals which
publish peer-reviewed papers on TB, and an inclusion of def-
inition criteria is recommended in the formulating of com-
parative standards necessary for publication.

The results of such actions by authors and editors will
facilitate the study of extrapulmonary TB and provide all with
a better understanding of the complex manner by which MTB
appears in a select set of patients to disseminate beyond the
lung and to disseminate to particular organs of the body.

Conclusion

Extrapulmonary TB is not always distinctly classified in clini-
cal and research studies of TB. Pleural disease is not always
considered extrapulmonary, as recommended in interna-
tional standardized guidelines, and thus was erroneously
classified in a sizable percentage (32%) of reviewed studies.
The inclusion of disseminated or miliary disease was also
inconsistent.

More restrictive guidelines are needed in the definitions
used for TB by authors and editors (in peer-reviewed criteria).
Such definitions will help produce clearer studies of patho-
physiology and more valid meta-analyses. Such improved
classifications should assist in the global control of TB.

Conflict of interests

The authors have no conflicts of interest.

Acknowledgement

The authors acknowledge the assistance of medical student
Cyrus Igbal in the fieldwork of this paper.

REFERENCES

[1] H. Altink, From the local to the global: fifty years of research
on tuberculosis, Med. Hist. 59 (2015) 3-5.

[2] ].M. Grange, PJ. Bishop, ‘Uber tuberkulose’. A tribute to Robert
Koch'’s discovery of the tubercle bacillus, Tubercle 63 (1982) 3—-
17.

[3] S. Aktogu, A. Yorgancioglu, K. Cirak, T. Kose, S.M. Dereli,
Clinical spectrum of pulmonary and pleural tuberculosis: a
report of 5,480 cases, Eur. Respir. J. 9 (1996) 2031-2035.

[4] R. Arnold, The Pathogenesis of Tuberculosis, Charles
Thomas, Springfield, IL, 1944.

[5] C.A. Wiseman, R.P. Gie, J.R. Starke, et al, A proposed
comprehensive classification of tuberculosis disease severity
in children, Pediatr. Infect. Dis. J. 31 (2012) 347-352.

[6] Ia.V. Kalinichenko, Problem of classification of
extrapulmonary tuberculosis, Probl. Tuberk. (1989) 64-65.

[7] M.A. Krivtsova, A.A. Abdumuminov, E.A. Okhorzina, M.M.
Kaplan, M.M. Rakhmatov, Classification of various forms of
extrapulmonary tuberculosis, Probl. Tuberk. (1986) 63-67.

[8] T.P. Mochalova, V.I. Vigdorchik, T.E. Vyrenkova, E.N.
Kolachevskaia, Results of a discussion on extrapulmonary
tuberculosis, Probl. Tuberk. (1989) 62-63.

[9] Iu.M. Repin, Pathogenesis and classification of
extrapulmonary forms of tuberculosis, Probl. Tuberk. (1989)
65-69.

[10] W.X. Shandera, A. Karstaedt, E.A. Graviss, G. Land, An HLA
association with disseminated tuberculosis, J. Med. Med. Res.
1 (2013) 7-11.

[11] A.S. Webster, W.X. Shandera, The extrapulmonary
dissemination of tuberculosis; a meta-analysis, Int. J.
Mycobacteriol. 3 (2014) 9-16.

[12] Tuberculosis, Definitions of tuberculosis cases and treatment
outcomes; definition of tuberculosis cases. <http://www.who.
int/topics/tuberculosis/en/>, 2012 (accessed Feb 7, 2015).

[13] American Thoracic Society, We help the world breathe.
<www.thoracic.org>, 2014 (accessed May 20, 2014).

[14] CDC; Centers for Disease Control and Prevention. <http://
www.cdc.gov/tb/>, 2014 (accessed Feb 7, 2015).

[15] E. Kulchavenya, Extrapulmonary tuberculosis: are statistical
reports accurate?, Ther Adv. Infect. Dis. 2 (2014) 61-70.

[16] STATA, STATA11, College Station, TX, 2010.

[17] L.S. Farer, AM. Lowell, M.P. Meador, Extrapulmonary
tuberculosis in the United States, Am. J. Epidemiol. 109 (1979)
205-217.

[18] W.C. Rivers, The comparative frequency of impaired nasal
respiration as an antecedent to pulmonary and to
extrapulmonary tuberculosis, Br. Med. J. 2 (1906) 1536.

[19] L. Tepper, Haemotogenous pulmonary manifestations in
extrapulmonary tuberculosis, Cal. West. Med. 57 (1942) 27-28.

[20] N. Raw, Human and bovine tuberculosis: the danger of
infected milk, BMJ 2 (1906) 357.

[21] J.E. Barnhill, Cough due to causes outside the lungs,
Laryngoscope 4 (1898) 97-101.

[22] D. Lawson, R.H. Crombie, Roentgen rays in the diagnosis of
lung disease, Lancet Glob. Health 162 (1903) 212-214.

[23] H.B. Simon, A.J. Weinstein, M.S. Pasternak, M.N. Swartz, L.J.
Kunz, Genito-urinary tuberculosis. Clinical features in a
general hospital population, Am. J. Med. Sci. 12 (1977) 410.

[24] D.H. Kennedy, R.J. Fallon, Tuberculous meningitis, JAMA 12
(1979) 264.

[25] I. Grosskopf, A. Ben David, G. Charach, I. Hochman, S. Pitlik,
Bone and joint tuberculosis-a 10-year review, Isr. J. Med. Sci.
30 (1994) 278-283.

[26] P.W. Munt, Miliary tuberculosis in the chemotherapy era:
with a clinical review in 69 American adults, Medicine 51
(1972) 139-155.

[27] J.C. Munro, Report of twenty-four cases of acute miliary
tuberculosis, Trans. Am. Climatol. Assoc. Meet. 6 (1889) 14~
21.

[28] H.M. Peto, R.H. Pratt, T.A. Harrington, P.A. LoBue, L.R.
Armstrong, Epidemiology of extrapulmonary tuberculosis in
the United States, 1993-2006, Clin. Infect. Dis. 49 (2009) 1350-
1357.

[29] O. Horstick, T. Jaenisch, E. Martinez, et al, Comparing the
usefulness of the 1997 and 2009 WHO dengue case
classification: a systematic literature review, Am. J. Trop.
Med. Hyg. 91 (2014) 621-634.

[30] W.X. Shandera, A. Karstaedt, G. Land, New associations
reported between HLA alleles and the development of miliary
tuberculous and tuberculous gastrointestinal disease, in: 5th
International AIDS Society Conference on HIV Pathogenesis,
Treatment and Prevention, International AIDS Society,
Capetown, South Africa, 2009. MOPDA 105.

[31] Dictionary.com. Dictionary. <www.dictionary.coms, 2015.


http://refhub.elsevier.com/S2212-5531(15)00067-9/h0005
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0005
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0010
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0010
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0010
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0015
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0015
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0015
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0020
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0020
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0020
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0025
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0025
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0025
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0030
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0030
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0035
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0035
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0035
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0040
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0040
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0040
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0045
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0045
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0045
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0050
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0050
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0050
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0055
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0055
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0055
http://www.who.int/topics/tuberculosis/en/
http://www.who.int/topics/tuberculosis/en/
http://www.thoracic.org
http://www.cdc.gov/tb/
http://www.cdc.gov/tb/
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0075
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0075
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0085
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0085
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0085
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0090
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0090
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0090
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0095
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0095
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0100
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0100
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0105
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0105
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0110
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0110
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0115
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0115
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0115
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0120
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0120
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0125
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0125
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0125
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0130
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0130
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0130
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0135
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0135
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0135
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0140
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0140
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0140
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0140
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0145
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0145
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0145
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0145
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0150
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0150
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0150
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0150
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0150
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0150
http://refhub.elsevier.com/S2212-5531(15)00067-9/h0150
http://www.dictionary.com

	The inconsistent definitions used for tuberculosis in the medical literature
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Conflict of interests
	Acknowledgement
	References


