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Abstract 
�������	�
���

Tuberculosis (TB) is a communicable disease that belongs in the top 10 causes of death 
worldwide. World Health Organization (WHO) indicated that 90% of the world’s TB cases 
occurred in 30 countries, with South Africa being one of the countries listed. Cutaneous TB 
comprises 1-2% of the extrapulmonary TB cases. Cutaneous TB is a chronic skin infection 
mainly caused by Mycobacterium Tuberculosis.  
 

�
�
�

The aim of this study was to investigate the prevalence and spectrum of Cutaneous TB in 
patients at Charlotte Maxeke Johannesburg Academic Hospital (CMJAH). 
 

������
�

A retrospective study of 69 patients were confirmed on histopathology with cutaneous TB. 
This was further sub-divided into true TB and tuberculid forms. These forms were correlated 
with histopathological and clinical findings as well as the patient’s HIV status. 
 

��
���
�

The average age (SD) of the 69 patients was 39(12). Females were more common than males 
in the study (ratio 7.625:1). The average disease duration (SD) of 17(22) months.  
Tuberculids (81.2%) were the most common form of cutaneous TB with Erythema Induratum 
(76.8%) being the most common tuberculid. The most common form of true cutaneous TB was 
that of Lupus Vulgaris (13%).  
Acid fast bacilli stains were the most common histopathological investigation done on tissue 
biopsies. Panniculitis (35.4%) was the most common histological feature. 
The most common clinical manifestation was that of nodules (59.3%). Few patients presented 
with polymorphic manifestations (20.3%). The lower limbs were the most common affected 
site in cutaneous TB particularly Erythema induratum (p<0.001). Other key findings for 
Erythema Induratum were its prevalence in females (p<0.001), histopathological findings of 
granulomas, vasculitis, panniculitus and AFB negativity (p<0.001). 
33 of the 69 patients were HIV positive but the HIV status did not show a relationship with 
any form of cutaneous TB (p=0.971). Erythema Induratum patients who were HIV positive, 
were more likely to be on ARV’s (p<0.001). 
 

���	��

���

Despite South Africa being at the forefront of the HIV/TB epidemic, cutaneous TB remains 
uncommon. 
The advent of ARVs being prescribed to all HIV positive patients may have played a role in 
these patients presenting in a similar clinical and histopathological manner as HIV negative 
patients. 
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Introduction and Literature Review, Aim and Objectives 
�������	�
���

Tuberculosis (TB) is a communicable disease that belongs in the top 10 causes of death 
worldwide. It is the leading cause of death from a single infectious agent. TB is caused by an 
Acid-fast bacillus (AFB) organism known as Mycobacterium Tuberculosis (M.Tuberculosis).  
The World Health Organization (WHO) indicated that 90% of the world’s TB cases occurred 
in 30 countries, with South Africa being one of the countries listed [1] accounting for 3.6% of 
the TB cases. In 2018, South Africa was estimated to have 390,000 TB cases [2]. Statistics South 
Africa reported that TB was the leading cause of death in 2015[3]. 
M. Tuberculosis usually affects the lungs but can also cause extrapulmonary TB which is 
around 8-10% of all TB cases [4] 
Cutaneous TB comprises 1-2% of those extrapulmonary cases[4]. Cutaneous TB is a chronic 
skin infection mainly caused by M. tuberculosis. 

�
������������
���

Cutaneous TB was first described in 1826 by Laennec as a warty lesion, but the organism M. 
tuberculosis was only identified in 1882[5]. 
The development of Cutaneous TB depends on: 

1) Host factors - such as age, gender, immune competency (Human immunodeficiency 
virus/HIV status)[6]; 

2) Environmental factors - areas of high prevalence 
3) Mycobacterium factors [7]. 

According to Nguyen et al., 80% of TB cases fall in low-middle income populations[8] and 
South Africa is a country that exhibits this population category. 
The most universally used cutaneous TB classification is based on the route of bacilli 
infection[6]. Tuberculids are not considered a true form of Cutaneous TB as it occurs from a 
hypersensitivity reaction to the mycobacterial antigens derived from other organs infected with 
TB[9]. The spectrum of Cutaneous TB clinically presents with various manifestations (see Table 
1). Patients may also present with polymorphic (2 or more) manifestations [7].  
Cutaneous TB may mimic many conditions therefore it is imperative to evaluate a patient with 
diagnostic tests alongside their history and clinical examination. 

Table 1: Cutaneous TB variants alongside Clinical and Histopathological findings [6,7,10] 

TB Type Clinical Findings and Sites Histopathological Findings 

Lupus Vulgaris (LV) 
• Plaque, Nodules and Ulcerations 
• Head and Neck, Extremities 

• Seldom AFB + 
• Seldom PCR + 
• Culture positivity 50% 
• Granulomas 

Tuberculosis Chancre 
• Papules, Ulceration 
• Extremities 

• AFB+ 
• Neutrophilic infiltrate (NI) 

TB Verrucosa Cutis (VC) 
• Plaques, Verrucous 
• Extremities 

• Seldom AFB+ 
• Culture positivity 50% 
• Pseudoepithelial hyperplasia (PH) 
• Granulomas 

Orificial TB  
• Ulcerations  
• Genital, Oral, Urinary orifices 

• AFB + 
• Granulomas 

Scrofuloderma (S) 
• Nodules, Sinuses, Suppuration, Ulceration 
• Head & neck 

• AFB + 
• Culture positivity 50% 
• NI 
• Granulomas 

Miliary TB 
• Papules, Pustules, Nodules, 

• AFB + 
• NI 
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• Widespread • Vasculitis 
TB Gumma 

• Nodules, Ulceration, Suppuration 
• Torso, Extremities 

• Granulomas 
• AFB + 

Lichen Scrofulosorum (LS) 
• Minute Papules 
• Torso 

• AFB - 
• Granuloma 

Papulonecrotic Tuberculid (PNT) 
• Pustules, Papules 
• Head and Neck, Extremities 

• Granulomas 
• Wedge Shape Necrosis 
• PCR positivity in 50% 
• AFB - 

Erythema Induratum (EI) 
• Nodules, Ulcers 
• Extremities 

• Granulomas 
• Vasculitis 
• Panniculitis 
• Lymphocytic Infiltrate (LI) 
• AFB – 
• Culture - 

According to the WHO, in 2017, 920000 HIV positive patients developed TB and a third of 
these patients succumbed to TB that year[11]. 31% of TB patients in a systematic review, done 
in Sub-Saharan Africa over a 27 year period were HIV positive. [12]. South Africa exhibits the 
largest HIV epidemic in the world[13].  
The initiation of antiretroviral therapy may lead to an unmasking of subclinical infections or 
paradoxical worsening of existing Cutaneous TB[14]. HIV may also allow for atypical 
presentations of cutaneous lesions.  
Below is a tabulated summary of the most common findings in studies on Cutaneous TB 
worldwide: 

Table 2: Worldwide Cutaneous TB studies[15–19] 

Country Most Common TB Type Type of Study Number of patients 

Nepal • True TB – LV 
• Tuberculid – PNT 

Retrospective 47 

India • True TB – Scrofuloderma 
• Tuberculid – LS 

Retrospective  131 

Brazil • True TB – Scrofuloderma 
• Tuberculid – EI 

Retrospective  75 

Tunisia • True TB - Scrofuloderma 
• Tuberculid – EI 

Retrospective 137 

South Africa • True TB - Scrofuloderma 
• Tuberculid – EI 

Prospective 74 

Despite South Africa being at the forefront of the HIV/TB epidemic and the known associated 
morbidity of Cutaneous TB, there is a paucity of recent data published on the prevalence, 
clinical and histopathological findings of Cutaneous TB and its relationship with HIV in 
Johannesburg, South Africa. The prevalence data on Cutaneous TB needs to be updated 
especially after the advent of antiretroviral therapy regardless of the CD4 count which was 
introduced in September 2016[20].  
The aim of this study is thus to investigate the prevalence and spectrum of Cutaneous TB in 
patients at Charlotte Maxeke Johannesburg Academic Hospital (CMJAH). 
The study objectives are as follows: 

1) Primary Objective: To determine the prevalence and spectrum of Cutaneous TB in 
patients at CMJAH; 

2) Secondary Objectives: To correlate positive laboratory results in the diagnosis of 
Cutaneous TB and to describe the clinical presentation of lesions (as per the 
histopathology form) 

3) Tertiary Objectives: To assess the correlation of HIV in Cutaneous TB;  
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Materials and Methods 
��������

���

This study is a retrospective review of histologically proven cutaneous TB in patients who 
had attended CMJAH between 1st January 2011 and 31st December 2020. 
In total 69 cases were identified. 
CMJAH is a tertiary hospital that serves as a referral unit for the surrounding regional 
hospitals and to a community that can be described as low-middle income. 
 

���
���
�

��	��

�����
���
��

1) Patients older than 18 years of age, with confirmed Cutaneous TB infection on 
histopathology both as inpatients and outpatients at CMJAH; 

2) Patients diagnosed between 1st January 2011- 31st December 2020. 
��	��

�����
���
��

1) Patients with inconclusive histology results 
2) Patients younger than 18 years of age  
3) Patients diagnosed outside the stipulated timeframe. 

 

������
��������������	�
���

An Academic Affairs and Research Management System (AARMS) application was lodged 
with the National Health Laboratory Service (NHLS) to release histopathological reports of 
confirmed cutaneous TB patients. 
Search terms used were that of the classifications for true and tuberculid forms of cutaneous 
TB. 
NHLS approval was followed by the release of de-identified data. However, race 
classification was missing from all reports. 
Demographic (Age and Gender), Clinical (HIV Status, ARV usage, disease duration, site, 
morphology) and Histopathological (Tissue Features and Culture, Stains and PCR) data was 
extracted from the histopathological reports. 
Appendix 1 displays the data capture sheet used to record data. 

���
	
�

Before the extraction of data, permission was obtained from the relevant authorities at 
CMJAH and ethics approval from the Human Research Ethics Committee at the University 
of Witwatersrand. 

����

�
	���������
�

The patients were broadly divided into 2 groups of: 

a. True cutaneous TB and; 
b. Tuberculids.  

These patients were further subdivided into the different forms of true cutaneous TB and 
tuberculids. 
Descriptive statistics were conducted on demographics, clinical and histopathological results. 
Numerical variables were calculated on data and where applicable, mean and standard 
deviations were determined. 
Associations between pairs of categories and their statistical significance were determined 
using the Pearson's Chi-Square test for numbers greater than 5 in a category. 
A p-value of �0.05 was used as the measure of statistical significance.  
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Results 
��
����� !"�	�
���

69 patients were identified with cutaneous TB between the period of 1st January 2011 and 31st 
December 2020. Table 3 below provides a detailed description of the patient demographics. 
Female patients were more likely to develop cutaneous TB than males (p<0.001). 
 

Table 3: Demographic Statistics of Patients 

�������	
�����
���������

�����
����
����������
�
����������������� ��������

�������� ���

������ ��

������ ������!�
��� "#��$ ��

�%��
�����&������������������

��� �"������

�� ��

'()��
�
%�� *��+��

'()�,� ����-"#���

'()�.� ������#���

'()�/�0��1�� �-���2#���

 
Table 4: Prevalence and Spectrum of Cutaneous TB in Males and Females  

Patients (n=69) Total Male  Female p-value 

    N (%) N (%) N (%)   

True TB 
VC 1 (1.4) 1 (1.4) - - 
LV 9 (13.0) 4 (5.8) 5 (7.2) 0.739 
S 3 (4.3) - 3 (4.3) - 

Total True TB 13 (18.8) 5 (7.2) 8 (11.6)   
        

Tuberculid 
PNT 1 (1.4) - 1 (1.4) - 
EI 53 (76.8) 1 (1.4) 52 (75.4) <0.001 

LS 2 (2.9) 2 (2.9) - - 
Total Tuberculid 56 (81.2) 3 (4.3) 53 (76.8)   
 
Table 4 above depicts the most common form of cutaneous TB was Tuberculids of which 
76.8% was EI.  
The most common true form of cutaneous TB was LV accounting for 13% of total patients, 
however, it was not found to be statistically significant. 
No cases of TB Gumma, Miliary TB, TB Chancre and Orificial TB were present in this group 
of patients that were assessed. 
Female patients were statistically more likely to develop EI (p<0.001). 
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Table 5: Correlation of Histopathological Laboratory Results of Cutaneous TB 

  Acid Fast Bacilli PCR Tissue Culture p-value 

  AFB - AFB + PCR + PCR - Positive Negative   

  N (%) N (%) N (%) N (%) N (%) N (%)   

 Total 53 (72.6) 5 (6.8) 1 (1.4) 2 (2.7) 6 (8.2) 6 (8.2)   

True TB 
VC - - - - - - - 
LV 4 (5.5) 3 (4.1) 1 (1.4) - 5 (6.8) 4 (5.5) 0.248 
S 1 (1.4) 2 (2.7) - 1 (1.4) 1 (1.4) 2 (2.7) - 

Tuberculid 
PNT 1 (1.4) - - - - - - 
EI 45 (61.6) - - - - - <0.001 

LS 2 (2.7) - - 1 (1.4) - - - 
In Table 5 above, AFB stains were the most common histopathological test performed in 
cutaneous TB, however, 91.4% of the AFB test results were negative.   
AFB negative was the most commonly associated laboratory result with EI (p<0.001). 
Tissue cultures done were most commonly performed for LV. 
PCR was the least common laboratory test performed. 
 
Table 6 below indicates that panniculitis was the most common histopathological finding in 
cutaneous TB. Panniculitis and vasculitis were only present in EI.  
Granulomas was found to be a common feature but not isolated to EI. Findings of granulomas, 
vasculitis and panniculitis were more likely to be associated with EI (p<0.001). 
LV (p<0.001) also had granulomas occurring frequently. 
 

Table 6: Correlation of Histopathological Findings of Cutaneous TB 

 
 PH* Granulomas Vasculitis NI** LI*** P**** WN***** p-value 

 
 N (%) N (%) N (%) N (%) N (%) N (%) N (%)   

 Total 1 (0.7) 47 (32.0) 20 (13.6) 10 (6.8) 16 (10.9) 52 (35.4) 1 (0.7)  

True TB 
VC - 1 (0.7) - 1 (0.7) 1 (0.7) - - - 
LV 1 (0.7) 9 (6.1) - 1 (0.7) 4 (2.7) - - <0.001 

S - 3 (2.0) - - 1 (0.7) - - - 

Tuberculid 
PNT - - - 1 (0.7) 1 (0.7) - 1 (0.7) - 
EI - 32 (21.8) 20 (13.6) 7 (4.8) 8 (5.4) 52 (35.4) - <0.001 

LS - 2 (1.4) - - 1 (0.7) - - - 
*Pseudoepitheliomatous hyperplasia 
**Neutrophilic infiltrate 
***Lymphocytic Infiltrate 
****Panniculitis 
*****Wedge Necrosis 
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Table 7: Correlation of the Clinical Presentations in Cutaneous TB 

 
  

 

 

Papules Nodules Ulcerations Plaques Verrucous p-value Polymorphic 

Patients 
 

 N (%) N (%) N (%) N (%) N (%)     
 Total 4 (4.7) 51 (59.3) 9 (10.5) 17 (19.8) 5 (5.8)   14 (20.3) 

True TB 
VC - - - 1 (1.2) 1 (1.2) - 1 (7.1) 
LV 1 (1.2) 4 (4.7) 3 (3.5) 8 (9.3) 4 (4.7) 0.165 8 (57.1) 
S - 2 (2.3) 3 (3.5) - - - 2 (14.3) 

Tuberculid 
EI - 45 (52.3) 3 (3.5) 8 (9.3) - <0.001 3 (21.4) 
LS 2 (2.3) - - - - - 0 (0.0) 
PNT 1 (1.2) - - - - - 0 (0.0) 
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Table 7 above shows the most common clinical presentation in cutaneous TB was nodules. 
52.3% of all 86 presentations were nodules associated with EI (p<0.001). 

14 of the 69 patients presented with polymorphic lesions and this was mainly seen in LV. 
 

Table 8: Correlation of Sites in Cutaneous TB 

 

 

Head and 

Neck 

Torso Upper 

Limbs 

Lower 

Limbs 

Unknown p-value 

 
 N (%) N (%) N (%) N (%) N (%)   

 Total 10 (14.5) 4 (5.8) 2 (2.9) 52 (75.4) 1 (1.4)   

True TB 
VC - - - - 1 (1.4) - 
LV 9 (13.0) - - - - <0.001 

S 1 (1.4) 2 (2.9) - - - - 

Tuberculid 
PNT - 1 (1.4) - - - - 

EI - - 2 (2.9) 51 (73.9) - <0.001 

LS - 1 (1.4) - 1 (1.4) - - 
 
Table 8 above shows that 75.4% of all cutaneous TB occurred on the lower limbs.  
The most common site in LV was the head and neck (p<0.001).  
In EI the most common site was the lower limbs with (p<0.001). 
 
 �
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Table 9: Correlation of HIV and ARVs in cutaneous TB 

 

 

HIV + HIV - HIV 

Unknown 

p-value ARV p-value 

 
 P N Unknown  Y N (%) Unknown   

 
 N (%) N (%) N (%)  N (%) N (%) N (%)   

 Total 33 (47.8) 22 (31.9) 14 (20.3)  26 (78.8) 2 (6.1) 5 (15.2)   

True TB 
VC 1 (1.4) - - - - - 1 (3.0) - 

LV 5 (7.2) 1 (1.4) 3 (4.3) 0.264 4 (12.1) 1 (3.0) - - 

S 1 (1.4) 1 (1.4) 1 (1.4) - 1 (3.0) - - - 

Tuberculid 
PNT 1 (1.4) - - - - - 1 (3.0) - 

EI 24 (34.8) 19 (27.5) 10 (14.5) 0.058 20 (60.6) 1 (3.0) 3 (9.1) <0.001 

LS 1 (1.4) 1 (1.4) - - 1 (3.0) - - - 
 
Table 9 above shows that no relationship was found between the HIV status and cutaneous TB. 
HIV positive patients with EI were more likely to be on ARVs (p<0.001). 
 

 
Fig. 1: Relationship between HIV Status and Polymorphic Presentation 

Fig. 1 shows that no relationship was found between HIV status and polymorphic 
presentations in cutaneous TB (p = 0.971).
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Discussion 
 
This retrospective study aimed to determine the prevalence and spectrum of cutaneous TB at 
CMJAH in patients diagnosed by histopathological confirmation between 1st January 2011 
and 31st December 2020. 
69 patients were identified with cutaneous TB. Tuberculids forms were seen in 81.2% (n 56) 
of the patients compared to true forms which comprised 18.8% (n 13) of all cutaneous TB. 
 
Demographic data showed that females were more common than males in the study (ratio 
7.625:1). Female dominance was also noted in the previous South African[15], and Tunisian[19] 
studies. This finding could be explained in our setting by the higher 51.1% population of 
females in South Africa[21] or differences in health seeking behaviours between genders[22]. 
 
The average age (SD) of the 69 patients was 39(12) and therefore quite similar to the mean 
age of 32 in Moches’s study[15]. 
 
The average disease duration (SD) of 17(22) months highlights the chronicity of cutaneous 
tuberculosis, lack of awareness, low access to medical care (due to socio-economics or 
logistics) and delayed health-seeking behaviour amongst our community. 
 
Tuberculids  represented 81.2% of all cases in keeping with the study conducted by Moche, 
who reported a majority prevalence of 51.3%[15]. This was not noted in the studies of Abdel 
Malek or Mathur & Pandey where true forms of cutaneous TB (Scrofuloderma[19] & Lupus 
Vulgaris[16]) were more common. This could indicate that the South African population with 
cutaneous TB has higher immunity and therefore tuberculids are more common. 
Erythema induratum (76.8%) was the most common form of cutaneous TB and tuberculid. 
Female patients were more likely to develop EI (p<0.001), in keeping with the literature, 
describing it as a disease mainly in adult females[23].  
 
The most common true form in our study was Lupus Vulgaris with 13%, followed by 
Scrofuloderma with 4.3%. This is different to the study completed by Moche and Varshney & 
Goyal, where Scrofuloderma (29%[15] and 36.5%[17]) accounted the most for true cutaneous 
TB. 
Lupus Vulgaris is a disease of high immunity[6]. Improved immunity may be seen in our 
population with the advent of ARVs, nutritional programmes, BCG vaccines and pre-
exposure to TB. 
 
AFB stains (79.4%) were the most common histopathological test performed but 72.6% were 
negative. It was mainly performed in tuberculid cases (82.7% out of 58 total AFB stains)  
which is  known to exhibit a low presence of bacilli on tissue[6]. Consequently, EI showed an 
association with AFB negativity (p< 0.001). 50% of  12 tissue cultures done were positive, in 
keeping with the literature[6] with the majority of positive cultures seen in LV. Very few PCR 
tests, 3(4.1%), were performed and this may be due to high costs, poor documentation or lack 
of awareness. 
 
Granulomatous histopathological findings, comprising 32%, presented significantly in LV 
(p<0.001) and EI (p<0.001). However, panniculitis was the most common histopathological 
finding (35.4%), presenting exclusively in cases of EI. This study’s findings suggests that 
once panniculitis is detected in cutaneous TB, the most likely diagnosis is EI. 
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Nodules accounted for 51 (59.3%) of all 86 clinical presentations and were the most common  
clinical finding in EI.  
This highlights the lack of specificity of cutaneous TB lesions and diagnostic dilemmas in 
clinical presentation. Regardless, nodules showed a significant relationship with EI (p<0.001) 
as seen globally[5,7,26]. However, our patients with EI did not tend to ulcerate as seen in 
Varshney & Goyal[17] which could be attributed to a better immune system in our patients. 
Polymorphic clinical presentations were uncommon, accounting for 14 (20.3%) of the 69 
patients and when present, seemed to be in cases of LV. This was also seen in a 14 LV case 
patient study conducted in India, where presentations varied between ulceration, plaques, 
nodules and verrucosity[25]. 
 
The most common site affected was the lower limbs, which comprised 75.4% of cases. This 
was also seen in the Mathur & Pandey[16] and Moche[15] studies. However, compared to the 
Abdel Malek[19] study, the most common site of head and neck. The explanation of lower 
limbs being dominant for this study can be explained by the majority of cases being EI 
(73.9%). EI naturally shows a predilection for the lower limbs[24]. LV cases had a significant 
relationship with Head and Neck sites (p<0.001). this was also noted in LV cases in the 
Moche[15] and Varshney[17] study. 
 
Less than half of the patients were HIV positive (47.8%) and in correlating the HIV status 
with cutaneous TB, HIV positive patients were no more likely to develop any form of 
cutaneous TB (no significant p-value reported in Table 9), than HIV negative patients. 
However, of the HIV positive patients who were on ARVs (78.8%), a relationship (p<0.001) 
was noted between these patients and EI. This may indicate the use of ARVs boosts patients' 
immune systems[26], allowing HIV patients on ARVs to develop diseases of high immunity. 
 
Despite the possibility that HIV may allow for unusual and polymorphic clinical 
presentations[27]in many diseases, this study showed no relationship between polymorphic 
lesions in HIV positive vs HIV negative patients (p=0.971) with cutaneous TB. 
One could speculate the effects of ARVs (which were taken in the majority of our HIV 
positive patients), could explain the similar behaviour of clinical presentations in these 2 
groups. 
 
In considering this study’s findings, the following limitations were experienced: 

1) Incomplete NHLS reports e.g. missing race, patient history, diagnoses 
2) Inconclusive biopsies 
3) Inadequate tissue biopsies, lowering the number of cases resulting in under or over-

reporting of findings. 
4) De-identified data restricted access to rechecking missing histological, demographic, 

clinical information e.g. race, PCR, cultures etc.  
5) Possibility of patients being treated by other clinicians and never referred to 

dermatology for biopsies 
6) Certain sub-categories had overall small numbers leading to statistical inaccuracy. 
7) No differentiation was made between patients before, during and after the Covid-19 

pandemic. 
8) The study was a single snapshot and therefore did not look at the evolving nature of 

cutaneous TB and a single site for data collection allows for lower numbers. 
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Conclusions and Recommendations 
 
The prevalence of cutaneous tuberculosis is still uncommon despite South Africa being at the 
forefront of the HIV/TB epidemic. 
Females accounted for the majority of patients and patients generally presented with a 
prolonged disease duration suggesting possible lack of awareness or access to healthcare. 
 
The most common form of cutaneous TB was tuberculids, specifically EI while the most 
common true form of cutaneous TB was LV. 
Fatally ill forms of cutaneous Miliary TB were not seen in the study. 
 
AFB negativity in EI probably suggests that the test can be omitted during histological 
evaluation as it adds no diagnostic value, and this will reduce histological expenditure. 
The presence of panniculitis in a patient with cutaneous TB was a clear indicator of EI 
(p<0.001), while granulomas histopathologically featured across the spectrum of cutaneous 
TB. 
The most common site affected was that of the lower limbs particularly in EI (p<0.001) 
followed by head and neck in LV (p<0.001). 
Nodules accounted for 59.3% of all clinical presentations. Since nodules present in many 
dermatological conditions (syphilis, sarcoid, deep fungal infections, malignancies etc), this 
suggests that cutaneous TB is clinically non-specific and may be a mimicker. It therefore 
requires heightened clinical suspicion in order to investigate and treat. 
 
The advent of ARVs in all HIV positive patients may have played a role in these patients 
presenting in a similar clinical and histopathological manner as HIV negative patients as well 
as developing diseases of high immunity (EI). 
 
Data from this study can be used to increase clinical awareness (in patients and clinicians) of 
cutaneous TB leading to prompt presentation, diagnosis and treatment thereby decreasing 
morbidity, mortality and spread of this communicable disease. 
 
Lastly, this study may serve as a platform for future research on cutaneous TB e.g., looking at 
extracutaneous forms, response to TB medication etc. 
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Tuberculosis (TB) is a communicable disease that belongs in the top 10 causes of death 

worldwide. It is the leading cause for death from a single infectious agent. TB is caused by an 

Acid fast bacillus organism known as Mycobacterium Tuberculosis (M.Tuberculosis). It is 

estimated that 25%of the world’s population is infected with M.Tuberculosis. In 2019, 10 

million people worldwide fell ill with TB and approximately 1.4 million deaths were 

recorded that year (World Health Organization, 2020). 

World Health Organization (WHO) indicated that 90% of the world’s TB cases occurred in 

30 countries, with South Africa being one of the countries listed (World Health Organization, 

2020) accounting for 3.6% of the TB cases. 

In 2018, TB disease in South Africa was estimated to be 390,000 cases (Mlambo, 2021). 

Statistics South Africa reported that TB was the leading cause of death in 2015 (Statistics 

South Africa, 2015). TB usually affect the lungs but can also cause extrapulmonary TB (sites 

other than the lungs), which is around 8-10% of all TB cases (van Zyl, et al., 2015) 

 

Cutaneous TB comprises 1-2% of those extrapulmonary cases (van Zyl, et al., 2015). 

Cutaneous TB is a chronic skin infection mainly caused by M.Tuberculosis but also rarely by 

the Bacillus Calmette - Guerin (BCG) Vaccine which is an attenuated strain of 

Mycobacterium Bovis (Belo dos Santos, et al., 2014). 

� �	��
���
�����	���

Cutaneous TB was first described in 1826 by Laennec as a warty lesion, but the organism 

M.Tuberculosis was only identified in 1882 (MacGregor, 1995). 
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The primary focus of TB tends to be pulmonary following inhalation of the mycobacteria 

which is taken up by alveolar macrophages. The pathogenesis of the disease is a result of an 

interplay between cellular immunity of the macrophages, lymphocytes and neutrophils 

alongside the production of cytokines such as interferon gamma (IFN �) and tumor necrosis 

factor alpha (TNF �) against mycobacteria. This leads to an inflammatory response and tissue 

damage through the formation of the epithelioid and giant cells as well as granulomas in the 

effort to contain the mycobacteria (Belo dos Santos, et al., 2014). At this point containment 

may cause latent TB infection or cure. If it fails to contain the bacilli, this leads to active 

disease and dissemination of the mycobacteria. 

Cutaneous TB can be acquired from either haematogenous spread, inoculation from an 

exogenous source or inoculation from an endogenous source via contiguous spread of the 

bacillus (James, et al., 2020).  

Development of Cutaneous TB depends on: 

1) Host factors - such as age, gender, anatomical location, immune competency (Human 

immunodeficiency virus status, malignancy, diabetes, immunosuppressants) and 

nutritional status (James, et al., 2020); 

2) Environmental factors - areas of high prevalence e.g. South America, Asia, Southern 

Africa and areas of overpopulation (Belo dos Santos, et al., 2014); 

3) Mycobacterium factors - such as route of its infection, virulence of the bacilli and 

bacilli resistance to drugs (Belo dos Santos, et al., 2014). 

 

Clinically Cutaneous TB presents with various manifestations such as papules, plaques, 

pustules, ulcerations and nodules. Lesions may be suppurative and/or warty in appearance. 

Patients may present with polymorphic lesions as well (Belo dos Santos, et al., 2014).  
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The most universally used classification is based on the route of infection: 

1) Exogenous Cutaneous TB: TB Chancre and TB Verrucosa Cutis; 

2) Endogenous Cutaneous TB via contiguity: Scrofuloderma, Orificial TB, Lupus 

Vulgaris; 

3) Endogenous Cutaneous TB via haematogenous dissemination: Lupus Vulgaris, TB 

Gumma, Acute Miliary TB; 

4) Tuberculids: Papulonecrotic Tuberculid, Lichen Scrofulosorum and Erythema 

Induratum. 

5) Rarely Cutaneous TB secondary to the BCG vaccination (Belo dos Santos, et al., 

2014).  

True forms of Cutaneous TB include 1, 2 and 3 above, however Tuberculids are not 

considered a true form of Cutaneous TB as it occurs from a hypersensitivity reaction to the 

mycobacterial antigens (MacGregor, 1995). 

Classification may also be based on the bacterial load in the skin. Paucibacillary Cutaneous 

TB includes: TB Verrucosa Cutis and Lupus Vulgaris whereas multibacillary Cutaneous TB 

includes: TB Chancre, Scrofuloderma, Orificial TB, Miliary TB and TB Gumma (Bravo & 

Gotuzzo, 2007).  

 

Cutaneous TB may present with polymorphic lesions and it may mimic other conditions such 

as atypical TB, deep fungal infections, leprosy, sarcoid, syphilis, malignancies, lupus etc. 

(James, et al., 2020). It is therefore imperative to evaluate a patient with diagnostic tests 

alongside their history and clinical examination to confirm Cutaneous TB. 

Immunological evidence of M.Tuberculosis can be determined with a Tuberculin Skin Test 

(TST) and Interferon Gamma Release Assay (IGRA). TST identifies individuals who are 

sensitized to M.Tuberculosis and is performed by injecting 0.1ml of purified protein 
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derivative into the forearm. The reaction is read 48-72 hours later by measurement of an 

induration. The results of the measurements are as follows: 

1) � 5mm in HIV positive patients, indicates a positive result; 

2) � 10mm in other patients, indicates a positive result (Pillay, 2015) 

IGRA such as QuantiFERON-TB gold measures serum levels of IFN � produced after 

exposure to the M.Tuberculosis antigens (Pillay, 2015). 

Mycobacteria detection on tissue may be done via sending a specimen for culture. This is 

documented to be the gold standard for diagnosing Cutaneous TB. Cultures can also be done 

on exudations from lesions. The Ziehl Neelson stains may be used to identify the acid-fast 

bacilli in tissue or exudate. Tissue may be sent off for the detection of M.Tuberculosis DNA 

via polymerase chain reaction e.g. GeneXpert test (Belo dos Santos, et al., 2014). 

Lesional skin biopsies are examined for the histopathological findings of Cutaneous TB (see 

Table 1).  

Table 1: Cutaneous TB variants alongside Clinical and Histopathological findings (James, et 

al., 2020)  

TB Type Clinical Findings and Sites Histopathological Findings 

Lupus Vulgaris (LV) 
• Plaque, Nodules and 

Ulcerations 
• Head and Neck, 

Extremities 

• Seldom AFB + 
• Seldom PCR + 
• Culture positivity 

50% 
• Granulomas 

Tuberculosis Chancre 
• Papules, Ulceration 
• Extremities 

• AFB+ 
• Neutrophilic 

infiltrate (NI) 
TB Verrucosa Cutis (VC) 

• Plaques, Verrucous 
• Extremities 

• Seldom AFB+ 
• Culture positivity 

50% 
• Pseudoepithelial 

hyperplasia (PH) 
• Granulomas 

Orificial TB  
• Ulcerations  
• Genital, Oral, 

Urinary orifices 

• AFB + 
• Granulomas 
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Scrofuloderma (S) 
• Nodules, Sinuses, 

Suppuration, 
Ulceration 

• Head & neck 

• AFB + 
• Culture positivity 

50% 
• NI 
• Granulomas 

Miliary TB 
• Papules, Pustules, 

Nodules, 
• Widespread 

• AFB + 
• NI 
• Vasculitis 

TB Gumma 
• Nodules, Ulceration, 

Suppuration 
• Torso, Extremities 

• Granulomas 
• AFB + 

Lichen Scrofulosorum (LS) 
• Minute Papules 
• Torso 

• AFB - 
• Granuloma 

Papulonecrotic Tuberculid 

(PNT) 

• Pustules, Papules 
• Head and Neck, 

Extremities 

• Granulomas 
• Wedge Shape 

Necrosis 
• PCR positivity in 

50% 
• AFB - 

Erythema Induratum (EI) 
• Nodules, Ulcers 
• Extremities 

• Granulomas 
• Vasculitis 
• Panniculitis 
• Lymphocytic 

Infiltrate (LI) 
• AFB – 
• Culture - 

 

Histopathological features may be specific to certain variants but generally range from 

surface ulcerations, caseating necrosis, tuberculoid granulomas, neutrophilic or lymphocytic 

infiltrates, epidermal hyperplasia and suppuration (Emanuel, 2013). Extracutaneous TB 

should be ruled out in these patients through systemic examinations and additional tests such 

as sputum cultures and radiological tests (Menzies, 2021). 

 

Treatment of Cutaneous TB follows the same general approach to that of systemic TB 

(Handog, et al., 2008). It involves the use of a multidrug regimen including Rifampicin, 

Isoniazid (INH), Ethambutol and Pyrizanamide. Surgical excision and reconstruction may be 

beneficial in certain cases of scrofuloderma and lupus vulgaris. In cases where Cutaneous TB 
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cannot be confirmed, a trial of treatment should be commenced as a response is expected 

within 6 weeks (Ramam, et al., 2005). Failure of a treatment response should alert one to 

possible drug resistance, diagnosis re-evaluation or poor compliance.  

 

The Human Immunodeficiency Virus (HIV) population poses an increased risk of developing 

Cutaneous TB. According to the WHO, in 2017, 920000 HIV positive patients developed TB 

and a third of these patients succumbed to TB that year (World Health Organization, 2019). 

South Africa had an estimated 7.4 million HIV positive patients in 2018 and exhibits the 

largest HIV epidemic in the world (The South African National Aids Council, 2018). 

Cutaneous TB is believed to be on the rise in HIV positive populations (Mwiru, et al., 2018) 

and is a WHO clinical stage 4 AIDS defining illness. 

The initiation of antiretroviral therapy may lead to an unmasking of subclinical infections or 

paradoxical worsening of existing Cutaneous TB. This phenomenon is known as the Immune 

Reconstitution Inflammatory Syndrome (IRIS) (Wolfe, 2019). A CD4 count of less than 200 

is also known to increase the risk of extrapulmonary TB such as Cutaneous TB (Jaryal, et al., 

2011).  

HIV also allows for the atypical presentation of cutaneous lesions. Yet there is a lack of 

published data regarding HIV and Cutaneous TB in South Africa, which is needed to increase 

awareness, prompt clinical diagnosis and treatment. 

 

In South Africa, a small case series was published describing only 3 patients with cutaneous 

TB abscesses concurrently with pulmonary TB in 2018 at a primary healthcare facility 

(Tshisevhe, et al., 2019).  

Below is a tabulated summary of the most common findings in studies on Cutaneous TB 

worldwide: 
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Table 2: Worldwide Cutaneous TB studies 

Country Most Common TB Type Type of 

Study 

Number of 

patients 

Reference 

Nepal 
• True TB – LV 
• Tuberculid – PNT 

Retrospective 47  (Mathur 

2014) 

India 
• True TB - Scrofuloderma 
• Tuberculid – LS 

Retrospective  131 (Varshney, 

2011) 

Brazil 
• True TB – Scrofuloderma 
• Tuberculid – EI 

Retrospective  75  (Mann, 2019) 

Tunisia 
• True TB - Scrofuloderma 
• Tuberculid – EI 

Retrospective 137 (AbdelMalek, 

2013) 

South 

Africa 

• True TB - Scrofuloderma 
• Tuberculid – EI 

Prospective 74  (Moche, 

2010) 

 

In Table 2, the South African study by John Moche from University of Witwatersrand was 

conducted at Chris Hani Baragwanath Academic Hospital, Helen Joseph Hospital and 

Charlotte Maxeke Johannesburg Academic Hospital with a total of 74 patients in 2008 

(Moche, 2009). 

 

As previously mentioned, cutaneous TB can be acquired from different sources including 

haematogenous spread, which suggests that there is underlying TB involving other organs 

such as the lungs, lymph nodes, bones, meninges etc. (James, et al., 2020). 
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Despite South Africa being at the forefront of the TB pandemic and the known associated 

morbidity of Cutaneous TB, there is paucity of recent data published on the prevalence of 

Cutaneous TB in Johannesburg, South Africa.  

Data published may be used to improve clinical acumen as Cutaneous TB is often 

misdiagnosed. Treatment can be efficiently initiated thereby leading to cure of the disease 

and consequently decrease associated morbidity and mortality. This research can be used to 

institutionalize preventative measures as Cutaneous TB is a communicable disease. The 

prevalence data on Cutaneous TB needs to be updated in South Africa, especially after the 

advent of antiretroviral therapy regardless of the CD4 count. Lastly, this study may be 

beneficial for future research on Cutaneous TB. 

 

The aim of this study is thus to investigate the prevalence and spectrum of Cutaneous TB in 

patients at Charlotte Maxeke Johannesburg Academic Hospital (CMJAH).�

� ������������	����

��� �
	��
��������	���

1) To determine the prevalence and spectrum of Cutaneous TB in patients at CMJAH; 

��� �������
��������	����

1) To correlate positive laboratory results in the diagnosis of Cutaneous TB (as described 

in the histopathology form); 

2) To describe the clinical presentation of lesions (as described in histopathology form). 

���  �
�	�
��������	����

1) To assess the correlation of HIV in Cutaneous TB; 
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! "��#���$�%��

!�� ������&��	%��

This will be a retrospective, descriptive study of patients seen at CMJAH with proven 

Cutaneous TB infection on skin biopsy from 1st January 2011- 31st December 2020. The 

histology report will have the patient’s demographic data, medical history (HIV status), 

clinical presentation and laboratory results including the histological confirmation of 

Cutaneous TB. All this information will be obtained from the Department of Anatomical 

Pathology at CMJAH using the National Health Laboratory Services. 

!�� ��������'�$��	���

!���� ���$��	����
	��
	��

• All adult patients (>18 years of age) with confirmed Cutaneous TB infection on 

histopathology both inpatients and outpatients at CMJAH; 

• Patients diagnosed between 1st January 2011- 31st December 2020. 

!���� ()�$��	����
	��
	��

• Patients diagnosed outside the above time frame; 

• Patients younger than 18 years of age. 

!�� �	����
�������

It will be conducted at CMJAH, Parktown, South Africa which has 1000+ beds for treating 

patients within the public sector. Sample size of the study is expected to be at least 75 

patients because 75 patients in the John Moche study over a period of 3 ½ years. 

!�! �&����*�
	��$���

The following categories and variables will be collected as part of data collection. Refer to 

Appendix 1 on page 15 for the data collection sheet that will be used. For a full list of sub 

variables, refer to Appendix 2 on page 16. 
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Table 3: Data Categories and Variables 

Category Variable 1 Variable 2 Variable 3 Variable 4 

Demographic Age Gender Race  

HIV History HIV Status ARV  

treatment 

  

Clinical Morphology of 

lesions 

Polymorphic 

lesions 

Duration Sites 

Laboratory 

Investigations 

Histology Tissue Culture   

Diagnosis Cutaneous TB 

Diagnosis 

   

 

!�+ &�����
�����	�%��������$��	��

Descriptive statistics on general characteristics/demographics of patients such as age, gender 

and race will be collected. Categorical data such as the HIV status, clinical presentation, 

laboratory results and the spectrum of Cutaneous TB will be described using frequencies and 

percentages. Frequency tables, bar graphs and pie charts will be used to present these 

variables. Relationships will be determined by the use of the Chi-square Test or where 

applicable the Fishers’ Exact Test. A statistically significant p-value of less than 0.05 will be 

considered. All data will be stored in a Microsoft Excel program. 

+ �	�	���	����

Inaccuracy of records and missing information 

Patients may be excluded from the study due to inconclusive histopathology results 
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, (�#	���

Permission will be obtained from CEO /Medical Superintendent of CMJAH as well as the 

Anatomical Pathology head of unit. The study proposal will be sent to the Human Resources 

Ethics Committee of the University of Witwatersrand. 

- .���	�%�

This Masters will be self-funded. 
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1. Demographic Variables: 

Age: In years 

Gender:  

• Female 

• Male 

Race:  

• White 

• Black,  

• Coloured,  

• Indian,  

• Other 

2. HIV Status Variables: 

HIV:  

• Positive 

• Negative 

ARV:  

• Yes 

• No 

3. Clinical Variables: 

Morphology of lesions:  

• Papules 

• Pustules 

• Nodules 
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• Abscesses 

• Ulcerations 

• Plaques 

• Verrucous 

Polymorphic:  

• Yes 

• No 

Duration of lesions: In months 

Sites involved: 

• Head and Neck 

• Orificial 

• Torso 

• Upper Limbs 

• Lower Limbs 

• Extensive surfaces 

• Genitals 

4. Laboratory Investigations 

Histology: 

• Acid Fast Bacilli 

• PCR 

• Pseudoepitheliomatous hyperplasia 

• Suppuration 

• Caseous granulomas 

• Ulcerations 

• Neutrophilic infiltrate 
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• Lymphocytic infiltrate 

Tissue culture:  

• Positive 

• Negative 

• Not done 

5. Diagnostic Variables 

Final Diagnosis:  

True form of Cutaneous TB: 

• Lupus vulgaris 

• TB verrucosa cutis 

• TB Gumma 

• Miliary TB 

• Orificial TB 

• TB chancre 

• Scrofuloderma 

Tuberculid: 

• PNT 

• Erythema Induratum 

• Lichen Scrofulosorum 




