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Een ‘oude’ ziekte..

Dekkerswald (1913-2022) ‘P-gebouw’ (Radboudumc)



• Wanneer moet je er aan denken?
• Welke presentaties zijn er?
• Wat zijn mijn diagnostische mogelijkheden?
• Is er waarde voor een Mantoux of IGRA?
• Wanneer start je empirische behandeling?
• Wanneer geef je naast antibiotica steroiden?
• Hoe behandel ik een TB meningitis?
• Wat zijn risicofactoren voor extrapulmonale TB?
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TB spondylitis

• 50% van alle ossale TB
• Pijn, soms neurologie
• ‘koude abcessen’ (psoas-sign) 
• Wisselende mate inflammatie
• Regelmatig TB elders

• Diagnose: aspiratie abces of bot biopt
• Zelfs bij uitval terughoudend met chirurgie



59%



TB lymphadenitis…

Necrotiserende lymphadenitis



TB Lymphadenitis

• Meest frequente vorm EPTB
• Vaak cervicaal, hilair, mesenteriaal
• pijnloos, milde ontsteking
• onbehandeld: liquificatie en fisteling
• diagnostiek: (dikke) naald biopsie
• i.p geen chirurgie
• Zwelling komt en gaat (ook na therapie..)



Abdominale tuberculosis
• Lever (cholestase > transaminase)
• Peritonitis
• lymfklieren
• Enteritis
• Ovaria
• ..



Oculaire TB?
• vrouw, Vietnam, 65 jaar, HIV-negatief
• Langbestaande bilaterale uveitis
• Punctaat: negatief
• IGRA positief
• Wat doet u verder?

• ?
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31-8 SECTION 2 Syndromes by Body System: The Respiratory System

aspiration, incision biospies should be avoided as they may result in 
sinus formation.

Isolated mediastinal lymphadenopathy, classically a feature of 
primary tuberculosis, is often found in HIV-infected individuals. Mes-
enteric lymphadenitis in the absence of peritoneal or intestinal tuber-
culosis is rare.

Musculoskeletal Infection
Spinal tuberculosis (Pott’s disease) accounts for 50% of tuberculous 
osteomyelitis (Figure 31-11). The thoracic spine is most frequently 
involved, followed by lumbar and then cervical regions. Presentation 
is usually with back or neck pain, and systemic symptoms tend to be 
less marked than in pulmonary disease. External pressure on the spinal 
cord or penetration of the dura leads to neurologic symptoms like 
paraplegia in about a third of cases. Some patients have an associated 
flank mass or other evidence of extraspinal tuberculosis. In more 
chronic cases, vertebral body collapse and gibbus formation lead to 
kyphosis of the spine. Typically, infection begins in the vertebral 
metaphysis and erodes into the vertebral end-plate with relative 
sparing of the intervertebral disc as seen on plain radiographs. CT or 
ideally MRI scanning is needed for proper evaluation of the spinal 
cord, and visualization of paraspinal (e.g. psoas) abscesses (Figure 
31-11). Diagnosis is confirmed by vertebral biopsy or aspiration of 
paraspinal abscess. Neurologic symptoms often disappear with medical 
treatment only, but surgery is probably indicated for marked or wors-
ening neurologic deficits, vertebral instability and draining of large 
abscesses. Osteomyelitis is otherwise most frequently found in the 
metaphyses of long bones, sometimes accompanied by sinus tracts or 
soft tissue masses. Diagnosis may be difficult since lesions can appear 
osteolytic or sclerotic on radiography and malignancy may be sus-
pected at first.

Tuberculous arthritis most frequently presents in the hips and 
other weight-bearing joints although any joint may be involved. 

burden of granulomas. Widespread macular and papular skin lesions 
(tuberculosis miliaris disseminata) are suggestive of miliary infection. 
Choroidal tubercles 0.5–3.0 mm in diameter are essentially diagnostic 
of miliary disease (Figure 31-10). The chest radiograph of miliary 
tuberculosis has well-defined nodules less than 5 mm in diameter 
throughout both lung fields (Figure 31-9). Radiographic changes may 
only develop after a patient has been admitted to hospital, so patients 
must be reassessed frequently. Larger nodules and a pulmonary focus 
occur in approximately one-third of patients. CT or magnetic reso-
nance imaging (MRI) scanning may show smaller nodules not appar-
ent on radiography. Abdominal ultrasound scanning may show 
increased echogenicity and focal lesions in the liver. Laboratory tests 
are often normal with anemia, thrombocytopenia, leukopenia or leu-
kocytosis; elevated liver function tests and ESR, low albumin, signs of 
SIADH of sterile pyuria. Sputum examination, bronchoscopy and 
bone marrow or liver biopsy may help confirm the diagnosis.

EXTRAPULMONARY TUBERCULOSIS
This section reviews extrapulmonary tuberculosis not considered in 
detail elsewhere and refers readers to other relevant chapters. Up to 
40% of all cases of tuberculosis diagnosed in northern Europe and the 
USA are extrapulmonary. It is very likely that in resource-poor areas 
of the world, where the focus is on diagnosis of people who are poten-
tially infectious, a large amount of extrapulmonary disease goes 
undetected.

Lymph Node Disease (see also Chapter 15)
Lymphadenitis is the most common extrapulmonary presentation of 
tuberculosis. Mycobacterial lymphadenitis may be casued by M. bovis 
in settings where bovine tuberculosis is not well controlled and milk 
is not pasteurized, while nontuberculous mycobacteria, especially M. 
avium, are the primary cause in countries with low tuberculosis trans-
mission. The most commonly involved nodes are those in the cervical 
region, sometimes in association with axillary, inguinal or hilar lymph-
adenopathy. Patients usually present with painless lymphadenopathy 
along the upper border of the sternocleidomastoid muscle, systemic 
symptoms are mostly mild. If left untreated, lymph nodes may liquify, 
rupture and cause sinus formation. Diagnosis is made by fine-needle 
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Figure 31-10 Choroidal tuberculosis. Choroidal disease is a manifestation of TB 
which is highly suggestive of miliary disease. (With permission from James DG, 
Studdy PR. A color atlas of respiratory diseases, 2nd ed. London: Mosby; 1992.)
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Figure 31-11 MRI scan of cervical tuberculosis with massive paravertebral 
abscess which extends through the left C7 to T1 neural exit foramen causing an 
extradural collection compressing the spinal cord. (Courtesy of Dr J Jackson, 
Imperial College Healthcare NHS Trust, London, UK.)
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Oculaire TB
• meestal: uveitis posterior, vooral choroiditis in context 

miliaireTB
• ook: uveitis anterior, retinale afwijkingen, neuritis optica
• Microbiologische bevestiging moeilijk

– oogkamerpunctie 
– vitrectomie

• beeldvorming 
• IGRA? Mantoux?
• Dd: toxo, syphilis, auto-imm.

• Steroiden?



Miliaire TB
• hematogeen
• primair en reactivatie
• vaak verminderde afweer
• vaak anergie (negatieve Mantoux/IGRA)
• semi-acuut (sepsis-like) or meer chronisch
• long, lever, bijnier, brein, retinae  
• lab: cytopenie, lever, SIADH, laag albumine, steriele pyurie
• microbiologie: sputum/BAL, beenmerg, lever, urine..
• als ziek: empirische behandeling..



Shock 10 dagen na start TB behandeling

• 55-jarige Indiase man, diabetes
• Eenzijdig pleuravocht, exudaat, PCR: M. tuberculosis
• Start TB behandeling
• 10 dagen later: zwakte, minder alert, braken
• kortademig, shock (BP 85/40 mm, HR 110/min)
• Leverfunctiestoornissen, hoog lactaat, 
• Vocht, vasopressie

1.1 mmol/L (<0.6 mmol/L). An ECG demonstrated sinus tachy-
cardia, and a chest X-ray showed patchy consolidation in the
left upper zone.

A CT of the thorax, abdomen and pelvis showed patchy con-
solidation in both upper zones, pulmonary nodules and small
bilateral pleural effusions. There were also bilaterally enlarged
adrenal glands and mesenteric lymphadenopathy as shown in
figure 1.

DIFFERENTIAL DIAGNOSIS
There is a broad differential diagnosis for this acutely unwell
patient including sepsis secondary to bronchopneumonia, acute
coronary syndrome and cardiogenic shock and an Addisonian
crisis.

TREATMENT
He was initially treated for severe septic shock secondary to a
hospital-acquired pneumonia and given intravenous tazocin and
intravenous crystalloid titrated against blood pressure and urine
output. His blood pressure only improved transiently in
response, and consequently he was intubated and transferred to
the intensive care unit (ICU) for invasive monitoring and vaso-
pressor support. Overnight his vasopressor requirement was
10 mL/hour of norepinephrine (320 mg/mL). As the patient
remained critically unwell, a trial of intravenous hydrocortisone
was carried out. This led to a marked improvement in vasopres-
sor requirements, which fell to 2 mL/hour of norepinephrine
(320 mg/mL) over 12 hours. Over the following 5 days, his vaso-
pressor requirement decreased until it was no longer necessary.

During this period, rifampicin was identified as a trigger for
an Addisonian crisis in our patient who already had subclinical
adrenal insufficiency as a result of tuberculous infiltration. As a
result, it was stopped. An alternative approach considered was
continuing rifampicin and using a larger dose of corticosteroids
to act as adequate replacement therapy. However, our patient
developed a progressive mixed cholestatic and hepatitic deterior-
ation in LFTs with values of ALT, ALP and GGT over fivefold
the upper limit of normal, and in the face of this decline, rifam-
picin was not restarted. Although our patient’s hepatitis may
have been secondary to adrenal insufficiency, it is rarely this
severe.7 Moreover, in spite of 3 days of corticosteroid therapy
and cessation of rifampicin, his LFTs continued to worsen. In
previous cases of Addisonian hepatitis, LFTs began to normalise

shortly after starting corticosteroids.7 Therefore, it was felt that
hepatitis secondary to adrenal insufficiency was unlikely, and
other hepatotoxic medication was changed; specifically, isonia-
zid and pyrazinamide were substituted for streptomycin and
moxifloxacin. Unfortunately, moxifloxacin also led to an acute
transaminitis and was withdrawn. It was only on temporarily
substituting ATT that our patient’s LFTs plateaued and
improved. Isoniazid was eventually re-introduced gradually with
close monitoring of LFTs.

OUTCOME AND FOLLOW-UP
After 8 days on ICU, he was extubated and discharged to an
inpatient ward where he made an excellent recovery. Cortisol
level in the blood taken on admission was 322 nmol/L (250–
650 nmol/L). A short Synacthen test, carried out when he had
fully recovered, showed an 8 am serum cortisol of 73 nmol/L
(250–650 nmol/L) and, 30 min after tetrosactide administration,
a serum cortisol of 179 nmol/L (250–650 nmol/L). This was
strongly suggestive of primary adrenal insufficiency, and there-
fore, he remains on physiological doses of hydrocortisone. He
also received 2 months of streptomycin, isoniazid and etham-
butol to treat tuberculosis and is currently taking a further
16 months of isoniazid and ethambutol. Fortunately, he has
made a full recovery and has not suffered any further complica-
tions of ATT.

DISCUSSION
Cortisol metabolism is complex and varies between individuals.
Previous studies have shown that 6β-hydroxylase metabolism of
cortisol to 6β-hydroxycortisol is a key inducible pathway.8 In
most individuals, this pathway accounts for a small proportion
of cortisol metabolism. However, under certain circumstances, it
can be induced 10-fold and may account for 50% of cortisol
metabolism.8

Rifampicin, a broad spectrum macrocyclic antibiotic first iso-
lated from Streptomyces mediterranei, is a potent inducer of the
cytochrome P450IIIA enzyme.8 Ged et al8 demonstrated that a
5-day course of 600 mg rifampicin orally led to a substantial
induction of this hepatic microsomal enzyme. In contrast,
patients who did not receive rifampicin poorly expressed this
enzyme. Subsequently, Ged et al5 were able to inhibit
6β-hydroxylase activity in a human in vitro model of cortisol
metabolism with an anti-P450IIIA antibody. This set of experi-
ments illustrates that the cytochrome P450IIIA enzyme has
6β-hydroxylase activity and is induced by rifampicin. Overall, it
appears that rifampicin increases cortisol breakdown to
6β-hydroxycortisol by selectively upregulating liver microsomal
cytochrome P450IIIA and that this can be achieved by clinical
doses of rifampicin given orally over 5 days.

Significant biochemical hypoadrenalism occurs in ∼50% of
patients with pulmonary or disseminated tuberculosis when
measured by a conventional short Synacthen test.9 However,
this is rarely clinically apparent.9 Our patient had radiological
evidence of adrenal infiltration on his initial staging CT but
lacked any symptoms, signs or biochemical evidence to suggest
primary adrenal insufficiency. As any adrenal insufficiency was
subclinical, he was started on ATT. This unmasked his hypoa-
drenalism, and 1 week later, he presented with an adrenal crisis.
Addison’s disease was subsequently confirmed with a short
Synacthen test.

In light of his adrenal infiltration, the strong temporal rela-
tionship between beginning ATT and our patient’s symptoms
and a lack of other clear triggers for an adrenal crisis, a diagno-
sis of rifampicin-induced primary adrenal insufficiency was

Figure 1 Axial CT slice at T12 that shows bilateral enlarged adrenal
glands.

2 Denny N, et al. BMJ Case Rep 2016. doi:10.1136/bcr-2016-216302

Unexpected outcome ( positive or negative) including adverse drug reactions



TB meningitis..

• Zeldzame maar meest ernstige vorm TB
• Vaak, maar niet altijd immuungecompromitteerd
• basale meningitis, vaak hz-uitval, hydrocephalus, tuberculomen
• subacuut
• Milde pleiocytose, laag glucose, verhoogde eiwit
• Liquor zelden PCR/kweek positief
• Vaak ook TB buiten het brein

Tuberculosis 125 (2020) 102016
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(caption on next page) 

S.-D. Zaharie et al.                                                                                                                                                                                                                             

Exudative (pus) Proliferative 
(coalescent granulomas)



Andere clues

• Niet reagerende ‘Crohn’
• Afwijkende adnex bij een Indonesische dame
• Chronische mastitis
• Chronische otitis die niet reageert op cipro/cefta
• ‘Epididymitis’ niet reagerend op antibiotica
• ..

Klinische 
presentatie?

Afkomst of 
expositie?

Verminderde 
afweer?X X



Thyroid TB



Cutane TB

involvement of the elbow, spine, collarbone and knee in 2
cases), lung in 4 cases, pleural in 2 cases, scrotal, muscular,

digestive, laryngeal, nodal and splenic locations in 1 case.

The biopsy showed a giant epithelioid cell granuloma with
caseating in 6 cases (Table 1). The intradermal tuberculin
reaction was positive in only one patient. Direct examination
looking for resistant acid-alcohol bacillus in sputum was neg-
ative in all patients. Culture on Lowenstein–Jensen reveled
MTB in one case. A biological inflammatory syndrome was
noted in 3 patients. These patients had no context of

immunosuppression, no history of diabetes, renal failure, or
long-term treatment with corticosteroids or immunosuppres-
sants, and no evidence for a neoplasia. HIV serology and viral
hepatitis were negative; the electrophoresis of proteins
showed an inflammatory profile. The management of these
patients required prolonged anti-tubercular therapy over a
period of nine months based on 2 months of Ethambutol
(20 mg/kg/24 h), Rifampicin (10 mg/kg/24 h), Isoniazid
(5 mg/kg/24 h) and Pyrazinamide (25 mg/kg/24 h), then
7 months of Rifampicin (10 mg/kg/24 h) and Isoniazid
(5 mg/kg/24 h). A surgical drainage was indicated in 2 cases.

Three patients were declared cured with a decline of
40 months; 3 others are still under treatment with complete
healing of skin lesions, and 1 patient was lost from sight.

Discussion

Multifocal systemic TB is defined by the presence of two or
more lesions in extra-pulmonary sites, with or without pul-
monary involvement [2].

The present study reports 7 cases of cutaneous TB reveal-
ing multifocal TB in immunocompetent patients. Multifocal

forms of TB represent less than 10% of TB cases [3], associa-
tion with skin involvement is rarer, and few cases are
reported in the literature. The diagnosis of multifocal TB is
difficult because of the clinical polymorphism and the diver-
sity of organs that can be achieved. This is reflected in the
diagnosis delay, which is around 8 months in this series.
The skin represents an organ available for clinical and histo-
logical examination, which is helpful for diagnostic orienta-
tion. Its involvement is dominated by gummas and
scrofuloderma TB [3,4].

Radiological investigations are important to detect earlier

involvement of multiple organs and for monitoring under
treatment. Histological examination reveals a granulomatous
lesion with or without caseating. Evidence of infection by
direct examination and tissue culture study or PCR confirms
the diagnosis if in doubt.

Few observations of immunocompetent individuals’ mul-
tifocal TB were reported in the literature in which skin
involvement was even rarer. Multifocal TB may affect any
organ or viscera. In a study of 16 cases, the viscera most com-
monly affected were the liver, lymph nodes, lungs, pleura,
and the joints [7]. In another study, extra skin involvement

can be dominated by pulmonary and osteoarticular localiza-
tion, as in this series, or by abdominal and lymph node
involvement, as described in the literature [4].

The concomitant involvement of skin and skeletal TB is a
very rare condition. Kivanc-Altunay et al. reported that 61% of
skin TB cases had pulmonary involvement, whereas no
skeletal TB was encountered [5]. Kumar et al. reported
that 4 patients out of 75 with skin TB had skeletal TB, and

Fig. 1 – Gumma of the scalp.

Fig. 2 – Scrofuloderma tuberculosis.

Fig. 3 – Tuberculous arthritis of the right knee.
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Scrofuloderma

Table 1. Mycobacteria can be sub-divided into two sub-genera,
namely rapid/fast growers and slow growers. Slow growing or-
ganisms have a more than 7 days incubation period for mature
growth, whereas rapidly growing organisms have a 7 days or less
incubation period for mature growth [32,33,8,34,35].

To date, no topical therapy exists for any of the TB infections.
Although most of the current treatment regimens have demon-
strated positive results, they are not all completely effective,
especially with the rise in multi-drug and extremely drug-resistant
TB strains. The potential of using topical treatments to aid in
treating TB thus need to be evaluated for improving therapeutic
regimens.

2. Classification of cutaneous tuberculosis

In the past, the lack of an accurate classification of CTB has
accounted for much of the confusion relating to the disease. In
recent years, a more accurate classification system has been
developed, using three criteria, i.e. pathogenesis, clinical presen-
tation, and histologic evaluation [2,22,37,38,7,39e43,29]. Using
these criteria, CTB can be classified as:

! Inoculation tuberculosis from an exogenous source.
! Tuberculosis from an endogenous source.
! Haematogenous tuberculosis.

These criteria and their symptoms are described next.

2.1. Inoculation of tuberculosis from an exogenous source

Primary inoculation TB (Figure 1), also known as tuberculous
chancre, results from the entry of mycobacteria into the skin, or
mucosa, through broken skin of a person not previously being
infected with, or who has no immunity against Mycobacterium
tuberculosis [36,44,39,41,45]. The access of mycobacteria through
the skin barrier can be caused by inadequately sterilised needles,
tattooing, circumcision, piercings, operations, wounds and post
mouth-to-mouth resuscitation [37,8,35]. The lesions have often
been reported as having a sporotrichoid appearance [46]. Inocula-
tion can occur through various methods and persons working in a
medical profession are most at risk of being infected. This was in
fact how the first case of CTB was described by Th!eophile Laennec
in 1826 [8], when he noted his own “prosector's wart”. Mucocu-
taneous contribution towards CTB accounts for approximately one-
third of the total number of reported cases. These include infection
through the oral cavity (after tooth extraction), or of the conjunc-
tiva [37,47,8].

Exogenous inoculation can cause a warty lesion on the fingers,
or other extremities, called tuberculosis verrucosa cutis (TVC), in
patients previously infected with TB and who have moderate to
high immunity [2,39,49,50]. TVC (also known as prosector's wart,

lupus verricosus and warty tuberculosis) starts as a painful, small
papule, surrounded by a purple, inflammatory corona that pro-
gresses into an asymptomatic warty lesion, as illustrated in Figure 2
[51,24,44,52,40,53]. TVC may, in 4.4e16% of cases, present in
younger patients [41].

2.2. Tuberculosis from an endogenous source

CTBmay also result from the involvement and breakdown of the
skin covering a subcutaneous focus, usually a lymph gland (tuber-
culous lymphadenitis), or TB of the bones and joints, previously
described as scrofuloderma (Figures 3 and 4). The lesions start as a
subcutaneous, mobile nodule, which soon after attaches to the
overlying skin. A discharge then starts and eventually a cutaneous
abscess forms. These abscesses may heal spontaneously, although it
takes years to completely cure [2,36,54,37,49,53,35]. Scrofuloderma
is the most common form of CTB among children younger than ten
years of age, with a prevalence of 36e48% [41]. Scrofuloderma
suggests that the patient may have a systemic TB infection,
particularly pulmonary TB, in 35% of cases. These lesions are more
often seen in the axillae, neck, groin and chest [55,8,56].

Orifacial TB (Figure 5) is a rare form of CTB and results from the
auto-inoculation of the mucous membrane that occurs when viable
organisms are either expectorated, or spread in patients with low
immunity. Tissue, normally resistant to infection, is invaded, usu-
ally in the nose, oral cavity, perineal and/or perirectal areas. Such

Table 1
Atypical mycobacterium species responsible for cutaneous in-
fections [36,32].

Common Uncommon

Slow growing
M. haemophilum M. avium complex
M. leprae M. kanasii
M. marinum M. malmoense
M. ulcerans M. scrofulaceum
Fast growing
M. chelonae M. abscessus
M. fortuitum –

Figure 1. Inoculation tuberculosis in a child [48].

Figure 2. Tuberculosis verrucosa cutis [52].
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Directe inoculatie
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Tuberculosis verrucosa cutis

• Exogenous inoculation (zeldzaam)
• fistuling
• Hematogenous



hematogeen

plaque. It may show irregular areas of scarring and the edge of the
plaque is often thickened and hyperkeratotic [66,63,8,53,67,35,68].

The ulcerative and mutilating form (Figure 8) of LV is the most
destructive and deforming of all LV lesions. Underlying tissue is
invaded and becomes ulcerative and necrotic, leaving an atrophic,
crust-like scar [39,70,8,35]. The vegetative form of LV is also char-
acterised by ulcers and necrosis, but with minimal scarring. Vege-
tative and ulcerative forms are especially destructive when the
nasal, or auricular cartilage are involved [8,35].

Miliary, or disseminated TB (Figure 9), also known as tubercu-
losis cutis miliaris disseminata, is a life-threatening form of TB,
resulting from the dissemination of tubercles, usually from a pul-
monary source [44,42,43]. This disease primarily occurs in children
and infants, following an infection such as measles or scarlet fever
that reduces their immune response. This is a very rare form of TB,
but re-emerges in patients infected with HIV and having a CD4
count lower than 100 cells/mL [44,39,40,35]. The lesions are initially
papules (bluish to brownish-red in colour), which may be covered
by small vesicles that eventually rupture, or dry with a crust that
later develops into an ulcer. The lesions are often closely packed
and are teeming with AFB [37,8,41,43].

2.2.1.1. Tuberculids. Tuberculids are not true CTB lesions, but rather
arise as the result of hypersensitivity reactions to the TB organism,
or its products present in the body of a patient with high immunity.
All of the tuberculids show a positive response to anti-tuberculous

therapy, though they are characterised by negative smears for AFB.
Tuberculids may also occur as a result of BCG vaccination, and
consequently the vaccination is now only recommended for certain
high risk groups [21,72,73,37,25,74,8,35]. True tuberculids can be
classified as follows:

! Micropapular: lichen scrofulosorum.
! Papular: papulonecrotic tuberculid.
! Nodular: erythema induratum of Bazin and nodular tuberculid
[36,44,41,35].

Lichen scrofulosorum (LS) is a rare, asymptomatic skin eruption
that primarily affects children and adolescents with high immunity.
The lesions are closely grouped, lichenoid papules that are usually
light skin-coloured, although they can also be yellowish or reddish-
brown (Figure 10). The lesions are generally found on the chest,
abdomen and back areas and are often reported after BCG vacci-
nation. These lesions are also very common in children, with a
prevalence among them in 23e33% of cases. The lesions have
previously been misdiagnosed as psoriasis due to their inflamma-
tory and scaly appearance [25,75,44,41,35].

Papulonecrotic tuberculids (Figure 11) present as an eruption of
dusky-red, necrotising papules, with central crust that mainly affect
the extremities of young adults, although it is also observed in in-
fants and children (4% prevalence). The lesions are small and
symmetrical and usually appear in clusters. The necrotic lesions
leave behind a hyperpigmented atrophic scar and are essentially

Figure 7. Lupus vulgaris plaque of the face, neck and chest [69].

Figure 8. Deforming, ulcerative lupus vulgaris in a caucasian male [71].

Figure 9. Cutaneous miliary TB before rupture of papules and crust formation [48].

Figure 10. Lichen scrofulosorum of the forearm and abdomen [76,77].
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involvement of the elbow, spine, collarbone and knee in 2
cases), lung in 4 cases, pleural in 2 cases, scrotal, muscular,

digestive, laryngeal, nodal and splenic locations in 1 case.

The biopsy showed a giant epithelioid cell granuloma with
caseating in 6 cases (Table 1). The intradermal tuberculin
reaction was positive in only one patient. Direct examination
looking for resistant acid-alcohol bacillus in sputum was neg-
ative in all patients. Culture on Lowenstein–Jensen reveled
MTB in one case. A biological inflammatory syndrome was
noted in 3 patients. These patients had no context of

immunosuppression, no history of diabetes, renal failure, or
long-term treatment with corticosteroids or immunosuppres-
sants, and no evidence for a neoplasia. HIV serology and viral
hepatitis were negative; the electrophoresis of proteins
showed an inflammatory profile. The management of these
patients required prolonged anti-tubercular therapy over a
period of nine months based on 2 months of Ethambutol
(20 mg/kg/24 h), Rifampicin (10 mg/kg/24 h), Isoniazid
(5 mg/kg/24 h) and Pyrazinamide (25 mg/kg/24 h), then
7 months of Rifampicin (10 mg/kg/24 h) and Isoniazid
(5 mg/kg/24 h). A surgical drainage was indicated in 2 cases.

Three patients were declared cured with a decline of
40 months; 3 others are still under treatment with complete
healing of skin lesions, and 1 patient was lost from sight.

Discussion

Multifocal systemic TB is defined by the presence of two or
more lesions in extra-pulmonary sites, with or without pul-
monary involvement [2].

The present study reports 7 cases of cutaneous TB reveal-
ing multifocal TB in immunocompetent patients. Multifocal

forms of TB represent less than 10% of TB cases [3], associa-
tion with skin involvement is rarer, and few cases are
reported in the literature. The diagnosis of multifocal TB is
difficult because of the clinical polymorphism and the diver-
sity of organs that can be achieved. This is reflected in the
diagnosis delay, which is around 8 months in this series.
The skin represents an organ available for clinical and histo-
logical examination, which is helpful for diagnostic orienta-
tion. Its involvement is dominated by gummas and
scrofuloderma TB [3,4].

Radiological investigations are important to detect earlier

involvement of multiple organs and for monitoring under
treatment. Histological examination reveals a granulomatous
lesion with or without caseating. Evidence of infection by
direct examination and tissue culture study or PCR confirms
the diagnosis if in doubt.

Few observations of immunocompetent individuals’ mul-
tifocal TB were reported in the literature in which skin
involvement was even rarer. Multifocal TB may affect any
organ or viscera. In a study of 16 cases, the viscera most com-
monly affected were the liver, lymph nodes, lungs, pleura,
and the joints [7]. In another study, extra skin involvement

can be dominated by pulmonary and osteoarticular localiza-
tion, as in this series, or by abdominal and lymph node
involvement, as described in the literature [4].

The concomitant involvement of skin and skeletal TB is a
very rare condition. Kivanc-Altunay et al. reported that 61% of
skin TB cases had pulmonary involvement, whereas no
skeletal TB was encountered [5]. Kumar et al. reported
that 4 patients out of 75 with skin TB had skeletal TB, and

Fig. 1 – Gumma of the scalp.

Fig. 2 – Scrofuloderma tuberculosis.

Fig. 3 – Tuberculous arthritis of the right knee.
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plaque. It may show irregular areas of scarring and the edge of the
plaque is often thickened and hyperkeratotic [66,63,8,53,67,35,68].

The ulcerative and mutilating form (Figure 8) of LV is the most
destructive and deforming of all LV lesions. Underlying tissue is
invaded and becomes ulcerative and necrotic, leaving an atrophic,
crust-like scar [39,70,8,35]. The vegetative form of LV is also char-
acterised by ulcers and necrosis, but with minimal scarring. Vege-
tative and ulcerative forms are especially destructive when the
nasal, or auricular cartilage are involved [8,35].

Miliary, or disseminated TB (Figure 9), also known as tubercu-
losis cutis miliaris disseminata, is a life-threatening form of TB,
resulting from the dissemination of tubercles, usually from a pul-
monary source [44,42,43]. This disease primarily occurs in children
and infants, following an infection such as measles or scarlet fever
that reduces their immune response. This is a very rare form of TB,
but re-emerges in patients infected with HIV and having a CD4
count lower than 100 cells/mL [44,39,40,35]. The lesions are initially
papules (bluish to brownish-red in colour), which may be covered
by small vesicles that eventually rupture, or dry with a crust that
later develops into an ulcer. The lesions are often closely packed
and are teeming with AFB [37,8,41,43].

2.2.1.1. Tuberculids. Tuberculids are not true CTB lesions, but rather
arise as the result of hypersensitivity reactions to the TB organism,
or its products present in the body of a patient with high immunity.
All of the tuberculids show a positive response to anti-tuberculous

therapy, though they are characterised by negative smears for AFB.
Tuberculids may also occur as a result of BCG vaccination, and
consequently the vaccination is now only recommended for certain
high risk groups [21,72,73,37,25,74,8,35]. True tuberculids can be
classified as follows:

! Micropapular: lichen scrofulosorum.
! Papular: papulonecrotic tuberculid.
! Nodular: erythema induratum of Bazin and nodular tuberculid
[36,44,41,35].

Lichen scrofulosorum (LS) is a rare, asymptomatic skin eruption
that primarily affects children and adolescents with high immunity.
The lesions are closely grouped, lichenoid papules that are usually
light skin-coloured, although they can also be yellowish or reddish-
brown (Figure 10). The lesions are generally found on the chest,
abdomen and back areas and are often reported after BCG vacci-
nation. These lesions are also very common in children, with a
prevalence among them in 23e33% of cases. The lesions have
previously been misdiagnosed as psoriasis due to their inflamma-
tory and scaly appearance [25,75,44,41,35].

Papulonecrotic tuberculids (Figure 11) present as an eruption of
dusky-red, necrotising papules, with central crust that mainly affect
the extremities of young adults, although it is also observed in in-
fants and children (4% prevalence). The lesions are small and
symmetrical and usually appear in clusters. The necrotic lesions
leave behind a hyperpigmented atrophic scar and are essentially

Figure 7. Lupus vulgaris plaque of the face, neck and chest [69].

Figure 8. Deforming, ulcerative lupus vulgaris in a caucasian male [71].

Figure 9. Cutaneous miliary TB before rupture of papules and crust formation [48].

Figure 10. Lichen scrofulosorum of the forearm and abdomen [76,77].
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‘tuberculids’ 
lichen scrofulorum (links), papulonecrotisch (rechts)
(immunologische reacties op Mtb; ook met BCG en NTMs)

found on the elbows, knees, legs, feet and hands
[78,72,74,49,40,8,41,35].

Nodular tuberculids present as dusky-red, non-tender nodules
of the lower extremities. The nodules progress into purple-red
masses that have a tendency to ulcerate into asymmetrical, su-
perficial ulcers that heal with an atrophic scar [49,40,41]. Erythema
induratum of Bazin (EIB) (Figure 12) is accepted as the true nodular
tuberculid in which the main pathology is located in the subcu-
taneous fat. Another pattern has also been identified where the
pathology lies in the junction between the subcutaneous fat and
the dermis, hence the term nodular tuberculid [44,8,35].

3. Atypical mycobacterium infections of the skin

More than 135 species of atypical Mycobacterium [or more
recently known as non-tuberculous mycobacteria (NTM)] have
been described [32,80,81,34], but only a few show cutaneous
manifestations, as summarised in Table 1, of which only the most
common ones are discussed in this article, namely:

! Mycobacterium marinum.
! Mycobacterium ulcerans, or Buruli ulcer.
! Mycobacterium haemophilum.
! Mycobacterium fortuitum.
! Mycobacterium chelonae.
! Mycobacterium abscessus.

! Mycobacterium leprae, or Hansen's disease [32].

NTM can be found in soil, water, flora and some fauna, almost
anywhere in the world. The mode of transmission is not completely
understood, but human-to-human transmission does not seem to
occur. Infection predominantly occurs in immuno-compromised
patients, or after skin trauma in immuno-competent patients.
Some cases of cutaneous Mycobacterium infections have been re-
ported to occur after individuals receive tattoos, subcutaneous in-
sulin therapy, foot baths at nail salons and even acupuncture
[82,80,81,49,83].

M. marinum infections are primarily localised at the site of
inoculation, typically in the upper extremities [32,80]. These in-
fections are also known as “swimming pool granulomas” or “fish
tank granulomas”, since M. marinum is widespread in both fresh
and marine water [84,85,32,33]. In 2008, an outbreak of
M. marinum infections occurred on a fish farm in China that
workers had contracted from abrasions, or trauma to the skin that
had became infected. These infections are characterised by papular
lesions (Figure 13) and cellulitis, also often as warty nodules, or
plaques that may sometimes present with a sporotrichoid pattern.
The nodules may contain a purulent fluid that is positive for AFB
and that can ulcerate and become necrotic [85,32,33,86,35].

Mycobacterium ulcerans infections, also known as the Buruli
ulcer, are prevalent in warmer climates in riverine areas, such as

Figure 11. Papulonecrotic tuberculid [79].

Figure 12. Erythema induratum of Bazin showing prevalence in the lower extremities
[79].

Figure 13. Infection with Mycobacterium marinum in the upper extremities [86].

Figure 14. Buruli ulcer in an eleven-year old boy from Australia [90].
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Figure 2. Chest radiograph with bilateral hilar lymphadenopathy and bilateral nodular pulmonary infiltrates.

Figure 3. Skin punch biopsy showing subcorneal pustule with microabscess formation extending into the dermis (A). Acid-fast bacilli were seen on Ziehl-Neelsen staining (B).
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• 62 year, HIV, CD4 5, Diabetes
• Rapidly progressive skin lesions
• Dry cough, night sweats
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diagnostiek

(naast blootstelling en klinische presentatie)
• Microbiologie
• Radiologie
• Histologie
• IGRA / Mantoux?
• ander ‘circumstantial evidence’
• Exclusie van alternatieve diagnoses
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system and an enzyme-linked immunospot (ELISpot)-based detection 
of IFN-γ.12 They use the relatively M. tuberculosis-specific RD-1 anti-
gens, early secreted antigen target (ESAT)-6 and culture filtrate protein 
(CFP)-10. The main advantages of IGRAs are that they are not affected 
by previous BCG vaccination, are not confounded by boosting and do 
not require a second visit for reading at 48 hours. They are, however, 
relatively expensive compared to the TST.

IGRAs have now been incorporated into national testing guide-
lines for screening and prevention of tuberculosis in a number of 
different countries including the USA.11,12 It is generally advised that 
they can be used in the same situations where the TST is used. They 
may offer some advantages with respect to sensitivity in immunosup-
pressed patients, although both the TST and IGRAs have impaired 

TESTING FOR EXPOSURE
The Tuberculin Skin Test (TST)
The TST, or Mantoux test, is the commonest test used to screen for 
latent tuberculosis infection and depends on the intradermal injection 
of a specified quantity of an internationally standardized purified 
protein derivative (PPD) of tuberculin. Tuberculin positivity manifests 
as induration at the site of testing after 48 hours. Induration less  
than 5 mm diameter following a standard injection of 5 units PPD is 
regarded as negative and greater than 10 mm diameter as positive. 
PPD may have a booster effect on immunologic memory, which can 
cause confusion if re-testing occurs after a few months.

In the USA, induration greater than 5 mm is taken as positive in 
patients with HIV, a close contact with tuberculosis or a fibrotic chest 
radiograph; induration at or above 10 mm is positive in any other 
at-risk groups. Patients who are immunosuppressed such as those with 
HIV (particularly if the CD4+ T-cell count is below 0.4 x109/L) or who 
have viral infections such as measles, have a strong tendency to anergy. 
Systemic illnesses, including miliary tuberculosis, are also associated 
with anergy. False-negative tests occur at the extremes of age, and fol-
lowing use of inadequately stored tuberculin or due to poor injection 
technique. BCG vaccination, especially when given in early adoles-
cence as opposed to at birth, may give a positive TST, although this 
effect wanes over time. Large indurations are unlikely to be caused by 
BCG.

Interferon-gamma Release Assays  
(see also Chapter 185)
There are two main types of IFN-γ release assay (IGRA) in use: 
a whole-blood enzyme-linked immunosorbent assay (ELISA)-based 

Figure 31-4 Granuloma in cynomolgus macaques, a non-human primate, reca-
pitulate the morphology and architecture of lesions seen in human TB. These 
lesions can include epithelioid macrophage-dense non-necrotic granulomas (a) 
and necrotic granulomas (b) where a mass of caseous necrosis is surrounded by 
epithelioid macrophages, foamy macrophages and a T-cell-dense lymphocyte 
cuff. (Images courtesy of Dr Joshua Mattila, University of Pittsburgh.)
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Figure 31-3 Sequence of events after exposure to a patient with active tuber-
culosis. MTB, Mycobacterium tuberculosis bacillus; PPD, purified protein deriva-
tive of tuberculin. 5
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Afweer en mycobacteriële infecties

• Extremes of age
• Ondervoeding
• COPD, roken
• Diabetes
• Zwangerschap
• Nierfalen
• Immunosuppressie
• HIV 
• Idiopatische CD4 cell cytopenia
• Hairy cell leukemia
• Chronic granulomatous disease (CGD) 
• Auto-antibodies tegen IFN-gamma
• Genetic defects IL-12/23/IFN-gamma signalling

‘Mendelian Susceptibility to Mycobacterial Disease’
(IL12RB1, IFNRG1, IL12p40, IFNRG2, STAT1, IKKA, NEMO, CYBB, IRF8, GATA2..)

immunodeficiency

TB  
NTM

virulence



HIV: risico op TB en presentatie afhankelijk van CD4
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Figure 4 Increase in relative risk of tuberculosis incidence in adults living with HIV (age�15 years)
not on antiretroviral therapy by CD4-positive lymphocyte count. Thick dashed lines represent 95%
credible intervals around the point estimate (thick solid line); horizontal lines represent means over de-
picted CD4 categories; dotted lines represent 95% credible intervals for these category means; the hori-
zontal dashed line represents an incidence rate ratio of 1 (no change). It is assumed that individuals have a
CD4 count of 1,000 cells/mm3 at the point of HIV infection.

Full-size DOI: 10.7717/peerj.4165/fig-4

TB incidence off ART or only measured CD4 cell count at baseline (one of our a priori
exclusion criteria). It is reassuring that our analysis reaches a very similar number from
a different body of evidence, while including more patients from sub-Saharan Africa.
However, in retrospect, since some of the studies we included had only infrequent CD4
measurement, e.g.,Collins et al. (2015) or did not report the regularity of measurement; it is
not clear that their CD4 count categories are necessarily a more robust indicator of current
CD4 count than a baseline measurement in study of short duration, e.g., Antonucci et al.
(1995) included in Williams & Dye (2003). Another limitation of our analysis is associated
with CD4 cell count categories: these were broad and differed between studies, and for our
meta-analyses we used category mid-point.

Ellis et al. (2017), PeerJ, DOI 10.7717/peerj.4165 10/15

Ellis, PeerJ 2017
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behandeling extrapulmonale TB

• Zelfde regime als long TB
• Langer voor TB meningitis en spondylodiscitis? (no evidence)

• TB meningitis: geïntensiveerde therapie (hoge dosis, zo nodig iv) 
• Adjuvante steroiden voor

– TB meningitis
– Constrictieve TB pericarditis
– Oculaire TB?

• chirurgie: uitzondering (spondylodiscitis, pericard.)



Inflammatie en immunopathologie

• Typisch bij TB
• Schadelijke weefselreacties pulmonale caviteiten
• Necrotiserende lymfklieren
• spondylitis en psoas-abces
• immunopathologie bij TB meningitis
• ..

• Zowel voor als tijdens therapie
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