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ABSTRACT

Cold abscesses, collections of caseous material with little heat, redness or pain, are among the
most recognisable soft-tissue signs of tuberculosis, and several of them appearing together in
an adult with no obvious immune defect raises a harder question than any single swelling
does. This narrative review asks how multifocal cold abscesses should be understood in such
a person, what the published literature says about how the organism spreads, why the host
sometimes fails to contain it, and how the diagnosis is established and treated. It draws on
work on mycobacterial biology, granuloma immunology, extrapulmonary and miliary disease,
host susceptibility, diagnostics and chemotherapy, and it reports no patient data of its own.
Dissemination is best viewed as a failure of containment rather than a feature of a particular
strain, and "immunocompetent” is a label that hides subtler defects: unrecognised diabetes,
undernutrition, alcohol, smoking, and rare inherited abnormalities of interferon-gamma
signalling. Diagnosis rests on obtaining tissue or pus for smear, culture and histology, because
immune-based blood tests cannot separate active from latent infection. Treatment follows
standard multidrug regimens, but abscesses may enlarge or new ones appear during effective
therapy, a paradoxical reaction that is easily mistaken for failure. The review concludes that
the evidence for adults without HIV is mostly descriptive and indirect, and it sets out what
better reporting would contain.
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1. Introduction disease (1, 2). Yet a sizeable share of cases
Tuberculosis remains one of the leading involves other organs, and the proportion
infectious causes of death worldwide, and outside the lung has been described as
the picture most readers carry is of a lung growing in some countries with otherwise
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falling rates (3, 4). Among the
extrapulmonary forms, the cold abscess
has a special place. It is a collection of
liquefied, cheese-like material that builds
slowly under the skin or along a muscle
plane, without the heat, redness and pain of
an ordinary pyogenic abscess, and it is
often the first thing the patient notices.

One cold abscess in a person with known
tuberculosis is unremarkable. Several,
appearing together in an adult who is not
known to have any immune defect, is a
different matter. It suggests that the
bacillus has travelled through the blood or
lymph, that it has settled in more than one
place, and that the usual defences have not
held. It also raises an awkward semantic
point, because the word immunocompetent
describes what has been checked rather
than what is true. This review asks what
the published literature says about how
such a picture arises, how it is recognised,
and how it should be treated. The aim is to
describe what is known, and to be plain
about what is only assumed.

The title of this article refers to a
presentation that is usually reported as a
single case. We do not describe a patient.
No local series, hospital records or
individual details are reported here, and
nothing in the text should be read as drawn
from the authors’ own clinical practice.
What follows is a narrative synthesis of
work that others have published, offered so
that a reader who meets such a patient can
see where the evidence is firm and where it
is thin.

2. Literature Review

2.1 How the Bacillus Reaches a Distant
Site

Infection usually begins when droplets
carrying  Mycobacterium  tuberculosis
reach the alveoli, where the organism is
taken up by macrophages. The genome of
the organism, published in 1998, showed a

bacterium that is metabolically versatile
and lacks the classic toxins of many
pathogens (5). Its harm comes largely from
how it manipulates the host cell and the
response that follows, not from a single
poison (6). Figure 1 summarises the
sequence from inhalation to a distant
abscess in simplified form.

Inside the macrophage the bacillus resists
killing and recruits further cells, which
assemble into a granuloma. For a long time
the granuloma was seen as the host’s wall
against the organism. More recent work
has complicated that picture, suggesting
that the structure can also serve the
bacterium by providing new cells to infect
and a niche in which it persists (7, 8). A
reader should therefore avoid thinking of
the granuloma as simply good or bad. It is
a negotiated settlement, and its terms differ
from one lesion to the next.

Inhaled bacilli reach
the alveolus

v

Uptake by macrophages;

_ | Containment holds:
early granuloma forms

latent infection

v

Bacilli reach local
lymph nodes

v

Defence falters:
wider spread

Blood-borne seeding:
bone, nodes, soft tissue

v

_ | Little pain, heat
or redness

schematic, not data

Figure 1. From inhaled bacillus to a distant cold
abscess: a simplified sequence (schematic, not
data).

Early in infection, bacilli drain to regional
lymph nodes and a few enter the
bloodstream. In most people this brief
seeding is silent, and the organisms settle
in the apex of the lung, in nodes, in bone
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and in other well-oxygenated tissues,
where they may lie dormant for years (9).
Reactivation at one of those sites, or a
more florid blood-borne spread at the
outset, is what produces extrapulmonary
and miliary disease (10). Caseation
follows, and as the solid material softens
and liquefies, it tracks along planes of least
resistance. The result is a swelling that
may appear far from where the bacilli first
landed. This is why the same disease can
look quite different from one patient to the
next.

2.2 Immune Control and Why It Fails

Control of the organism depends on
cooperation between macrophages and T
lymphocytes. A classic experiment in mice
showed that animals lacking the gene for
interferon-gamma succumbed to infection
that normal mice survived (11), and
subsequent reviews have placed this
cytokine at the centre of a pathway that
links lymphocyte signals to macrophage
killing (12, 13). Later work on
cell-mediated responses has added detail
about which T-cell subsets contribute and
how the response is regulated (14). The
practical message is that anything that
weakens the interferon-gamma and tumour
necrosis factor axis weakens containment.

Medicine has produced several natural
experiments. Patients receiving tumour
necrosis factor antagonists were reported
to develop tuberculosis, often
extrapulmonary or disseminated, at a rate
that alarmed regulators and led to routine
screening before treatment (15). Infection
with HIV does the same through a
different route, depleting the CD4
lymphocytes on which the granuloma
depends, and it shifts the spectrum of
disease toward extrapulmonary forms (16,
17). These examples show what the
pathway looks like when it is blocked.
They also remind us that cold abscesses in
a healthy-looking adult need an

explanation, and that the explanation may
not yet have been found. Such differences
look small one at a time, yet they decide
whether a bacillus is walled off or carried
on.

2.3 Risk Factors in the Apparently
Healthy Adult

Between obvious immune deficiency and a
genuinely normal immune system lies a
large middle ground. Diabetes is the
clearest example. A systematic review of
observational studies found that people
with diabetes had an increased risk of
active tuberculosis compared with those
without it, although the studies differed in
design and in how the exposure was
defined (18). Reviews of tobacco smoke
and of alcohol use reached the same
direction of conclusion, again with the
caveat that confounding is hard to remove
(19, 20). Undernutrition, crowding and
poverty are woven through all of these, and
it is difficult to separate their effects (21).

Table 1 collects these factors with a note
on what to check. The list is useful, but it
carries a warning. Every association in it
comes from studies of groups, and none of
them shows that a particular patient with
disseminated disease has the factor in
question. A normal glucose result does not
exclude a subtle defect, and a raised one
does not prove that diabetes caused the
spread. The inherited defects of
interferon-gamma signalling, which can
cause severe mycobacterial disease in
otherwise healthy people, are rare, and it
would be wrong to look for them before
the common causes have been excluded.

Figure 2 shows, in a qualitative way,
where in the chain of containment each
factor might act. The matrix is a reading
aid rather than a result. Several factors are
plausible at more than one step, and the
evidence for the exact step involved is
usually indirect. Seen this way, a negative
result is a prompt to look again, not a
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reason to stop looking.

Table 1. Host factors that may lie behind
apparently unexplained dissemination.

Interferon-gamma
pathway

Factor What the Worth
literature shows | checking
. . Strong link to HIV test in
HIV infection extrapulmonary every case
disease (16, 17) y
Raised risk of Glucose and
Diabetes active disease glycated
(18) haemoglobin
Alcohol use Raised risk (20) S.e nsitive
history
Tobacco and Ra{sed risk, Exposure
smoke mainly history
respiratory (19)
Undernutrition Social . Weight, diet,
determinants >
and poverty housing
(21)
Only if no

Essential for
control (11)

other cause is
found

Tumour necrosis
factor blockers

Reactivation
reported (15)

Drug history

Note: The associations are drawn from the cited
reviews and meta-analyses; none implies that a given
patient has the factor.

Uptake  Granuloma IFN signal ~ Wall-off
Diabetes possible | possible
Undernutrition possible  possible | possible
Alcohol possible
Smoking possible  possible
Inherited defect possible  central

schematic, not data; shading shows plausibility, not size

Figure 2. Where containment can fail: a qualitative
matrix of host factors and the step affected

(schematic, not data).

2.4 Cold Abscess at Particular Sites

Cold abscesses are seen at many sites, and
the site often points to the route of spread.

Tuberculous  lymphadenitis is  the
commonest extrapulmonary form in many
settings, and when the node breaks down
and discharges, the term scrofula is
traditionally used (22). In the spine,
infection of the vertebral bodies can give
rise to a paravertebral collection that may
track down the psoas sheath and present as
a swelling in the groin, far from the bone
that produced it (23). Soft-tissue and
chest-wall abscesses occur when the
bacillus reaches the tissue through the
blood or by extension from pleura or ribs.
Table 2 lists common sites with a practical
point for each; where several are involved
together, the pattern fits blood-borne
dissemination and miliary disease should
be considered even when the chest film
looks clear (10).

Table 2. Common sites of tuberculous cold
abscess and what each tends to suggest.

Site Usual source Practical point
Cervical | Lymphatic S
and sgrea% often Needle sampling is
axillary with scrofula ?;sif:ir(fzd to open
nodes (22)

Spine and | Adjacent . .
psoas vertebral disease Imaging defines the

sheath  |(23) extent

Pleural or rib Deep extension may

Chest wall involvement be hidden

Soft tissue | Blood-borne Suggests wider
of limbs seeding (10) dissemination
Visceral Mlhgry or Look for a second
and other | contiguous focus

sites spread (10)

Note: Qualitative summary of the cited literature;
frequencies are deliberately not given because they
differ between series and settings.

3. Materials and Methods

3.1 Scope

This is a narrative review and not a
systematic one. It addresses a single
question:  how  should  multifocal
tuberculous cold abscesses in an adult
without known immune deficiency be
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understood, diagnosed and managed,
according to the published literature? It is
concerned  with  the biology of
dissemination, host susceptibility,
diagnostic methods and chemotherapy. It
does not cover tuberculosis in children,
tuberculosis in people with known HIV
infection except where needed for contrast,
or drug-resistant disease beyond a brief
note.

3.2 Literature Assembly

Sources were chosen by the authors from
the general literature on tuberculosis, with
preference for reviews, meta-analyses,
widely cited experimental papers and
published guidelines. No formal search
protocol, database list, date filter or
screening procedure was applied, and no
registry was consulted. Work published
after 2012 was not used. Because the
selection was not systematic, relevant
studies may have been missed, and the
choice of examples reflects the authors’
judgement. None of these steps is difficult,
but each is easy to skip when the diagnosis
seems obvious.

3.3 Appraisal Framework

Sources were read for the question they
asked, the design used, the population
studied and whether conclusions followed
from the data. Case reports and small
series were treated as
hypothesis-generating. Systematic reviews
were read with attention to heterogeneity
and to the possibility of publication bias.
No numerical pooling was attempted, and
no effect sizes are given in this article
because they cannot be compared across
the different designs reviewed.

4. Results

4.1 What the Literature Describes
About Presentation

Reports of disseminated tuberculosis stress
how variable it can be. Some patients have

fever, weight loss and night sweats, and
others have little more than a lump. The
abscesses themselves are typically painless
or mildly tender, are slow to grow and may
discharge through a sinus. A person who is
otherwise well and has several of them can
easily be sent first to a surgeon, and the
correct diagnosis may then rest on whether
anyone thinks to send the aspirate for
mycobacterial culture. A clinician facing a
swelling needs to know what the literature
would let her say, and with what
confidence.

4.2 What the Literature Describes
About Diagnosis

Microbiological confirmation is the aim,
and it depends on obtaining the right
specimen. Pus or tissue is superior to a
swab, and needle aspiration of a node or
abscess is generally preferred to open
incision, which risks a chronic sinus (22).
Smear for acid-fast bacilli is quick but
insensitive in paucibacillary specimens,
culture takes weeks but permits
drug-susceptibility testing, and histology
showing  caseating  granulomas is
suggestive but not specific (24). Table 3
sets out these approaches and their main
limitations.

Molecular tests have changed practice. A
rapid automated nucleic acid assay
evaluated in a large multicentre study
could detect the organism and a marker of
rifampicin resistance within hours in
sputum specimens (25). Its value for
non-respiratory specimens was still being
established at the time of writing, so a
negative result on pus should not by itself
end the inquiry. Culture of the aspirate
remains the reference point for confirming
the diagnosis and for testing drug
susceptibility, whatever a rapid test shows.
That caution applies to every new assay. A
diagnosis that rests on one negative test is
not one a careful reader would trust.
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Table 3. Diagnostic approaches for suspected
tuberculous abscess and their main limits.

Approach What it can Main limit
tell
Smear for Rapid hint of | Insensitive in

acid-fast bacilli mycobacteria | pus; no species

Confirms and
Slow; may stay

Culture permits drug negative
testing (24) &
Caseating

Histology granuloma Not specific by
suggests itself
tuberculosis
Rapid

. . detection, Less established

Nucleic acid test . . .
rifampicin outside the lung
resistance (25)
Marks

Cannot separate

Interferon-gamma |immune .
active from

release assay sensitisation
(26, 27) latent (28)
. Maps extent N(.) . .
Imaging . | microbiological
and deep foci
proof

Note: Performance figures are intentionally omitted
because they vary with specimen type and reference
standard.

Immune-based blood tests are a source of
confusion.  Interferon-gamma  release
assays and the tuberculin skin test detect
sensitisation to mycobacterial antigens, not
active disease (26, 27). Systematic reviews
have emphasised that these tests cannot
separate latent from active infection and
that their value in diagnosing active
disease is limited (28). A positive result in
a person with abscesses does not prove that
the abscesses are tuberculous, and a
negative result, particularly in an advanced
or disseminated case, does not exclude
them.

4.3 What the Literature Describes
About Treatment

Standard treatment is a multidrug regimen
given in two phases, an intensive phase
with four drugs followed by a longer
continuation phase with fewer, and the
usual duration is extended for bone, joint

and central nervous system involvement
(29). The rationale for combining drugs
comes from studies of early bactericidal
and sterilising activity, which show that
different drugs act on different populations
of bacilli (30). Management in practice
also includes drainage or aspiration when
an abscess is large, tense or threatens a
nearby structure, though the evidence for a
particular surgical approach is mostly
observational (31, 32).

Adverse effects deserve respect. Liver
injury is the best known, and an official
statement describes how to monitor for it
and when to stop drugs (33). A cohort
study of patients receiving first-line
therapy found that serious side effects
were not rare and that they led some
patients to change or stop treatment (34).
Where the central nervous system is
involved, adjunctive corticosteroids have
been shown to improve outcome in
meningitis, though that finding does not
transfer automatically to other sites (35).

4.4 Paradoxical Reactions

One of the most confusing events is a
paradoxical reaction, in which an existing
abscess enlarges, or a new one appears,
after weeks of effective therapy. The
phenomenon was described in
HIV-infected patients starting
antiretroviral drugs, where it was named
immune reconstitution disease (36, 37),
and consensus definitions were later
proposed for resource-limited settings
(38). Similar worsening is also described
in patients without HIV, and its likely basis
is the recovering immune response to dead
and dying bacilli. The clinical danger is
that the reaction may be read as treatment
failure, leading to an unnecessary change
of regimen. An abscess that has been given
time to settle behaves differently from one
that is judged early.

Distinguishing a paradoxical reaction from
true failure or drug resistance requires
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cultures, drug-susceptibility results and a
review of adherence. The literature gives
no simple rule, and many of the
descriptions are case reports. Figure 3
shows a stepwise approach to a patient
with several abscesses, from sampling to
the decision when cultures are negative. It
is a summary of how the cited sources
reason and not a validated algorithm.

Several cold abscesses in an adult

> smear, culture
sic-acid test

Chest imaging, look for deep foci
and other organs

Culture negative:
weigh clinical picture;
repeat sampling

schematic, not data

Figure 3. Stepwise approach to a patient with
several cold abscesses (schematic decision
pathway, not data).

5. Discussion

5.1 Interpretation

The central finding of this review is a
conditional one. Several tuberculous cold
abscesses in an adult are better seen as a
failure of containment than as an unusual
strain or a bad luck of site. What differs is
the host, and the host is often incompletely
examined. The word immunocompetent
should therefore be treated as provisional,
a statement about the tests that have been
done, until HIV, diabetes, drugs, alcohol
and nutrition have been addressed. That is
a modest conclusion, but it is the one the
published work can bear.

A third point concerns prevention.
Vaccination with BCG gives uneven

protection against adult pulmonary
disease, with a meta-analysis reporting
wide variation between trials (39),
although it appears more reliable against
the severe disseminated forms in young
children (40). It therefore offers little
reassurance for an adult with abscesses.
Efforts to develop better vaccines are
ongoing but had not produced a
replacement at the time of writing (41).
Screening and treatment of latent infection
in high-risk groups is the other preventive
route, though it works best where it is
targeted (42).

5.2 Limitations

The limitations of this review are
considerable. Its source selection was not
systematic, so the picture is partial. Most
of the evidence on host factors comes from
observational studies of groups, which
cannot establish the cause in an individual,
and nearly all of the clinical descriptions of
multifocal abscesses are case reports and
small series. Two of the most informative
bodies of work, on paradoxical reactions
and on molecular testing, were drawn
largely from populations and specimens
that differ from the adult with soft-tissue
abscesses. Drug resistance, which can
change management considerably, is
touched on only briefly (43, 44). The point
is not that a source is poor, only that its
conclusions travel less far than its abstract
implies.

5.3 Future Work

Better reporting would help more than new
theory. A report of disseminated
tuberculosis in an adult without known risk
factors could state which tests were done
to look for HIV, diabetes and other causes,
what specimens were cultured and with
what result, how long treatment was given,
and whether any paradoxical reaction
occurred and how it was judged.
Prospective cohorts of adults with
extrapulmonary disease, with standard
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testing for host factors, would show how
often the label immunocompetent survives
investigation. It is a habit worth keeping
even when the answer seems to be known.
Studies of paradoxical reactions in patients
without HIV, using explicit definitions,
would also help clinicians decide when to
change treatment and when to wait.

6. Conclusion

Multiple cold abscesses in an adult are a
sign of tuberculosis that has spread, and
they ask for a search for the reason it
spread. The literature suggests a short list
of causes that deserve checking, from HIV
and diabetes to alcohol, undernutrition and
drugs, and a longer list of rarer ones.
Diagnosis depends on sampling the
abscess and on culture, and immune-based
blood tests cannot take that place.
Treatment follows standard regimens, with
the caveat that abscesses may enlarge
during effective therapy. Reviews of this
kind are more useful when they say where
the evidence stops than when they smooth
it over.

The honest summary is that the evidence
for this presentation is mostly descriptive
and indirect. That is not a reason for doubt
about the diagnosis or the treatment, which
are well supported in general. It is a reason
to report such cases fully, to avoid taking
one’s own series as proof, and to keep the
question of why the bacillus spread open
until it has been answered. These points
apply with equal force to many other
infections that spread quietly, not only to
tuberculosis.
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