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Abstract

Introduction: Erythema induratum of Bazin (EIB) is a rare tuberculid form characterized by hypersensitivity to Mycobacterium tu-
berculosis antigens. There are a few case series related to EIB in the literature. We evaluated the demographic, clinical, treatment,
and follow-up characteristics of patients diagnosed with EIB.

Methods: Demographic, clinical, histopathologic, and imaging findings as well as treatment and follow-up properties were evalu-
ated in 22 patients retrospectively diagnosed with EIB between January 2013 and December 2018.

Results: Of the 22 patients, 90.9% were female and 9.1% were male. The mean age was 57.2 + 12.9 years. Ten of the patients had
a history of contact with tuberculosis, and one had a history of active pulmonary tuberculosis. The purified protein derivate (PPD)
test average was 18.1 mm. The lesions were located in the lower extremity in all patients and in the upper extremity in 31.8% of
patients. Histopathologically, 22.7% had vasculitis, 27.3% were treated with four tuberculosis drugs, and 72.7% were followed
without tuberculosis treatment. Treatment was continued for two patients, and 75.0% of the patients treated with a four-drug regi-
men recovered. Relapse was observed in one of the patients after 36 months. The recovery rate was found to be 87.5% in patients
that did not receive tuberculosis treatment, and there were no relapses in the follow-up.

Conclusions: EIB’s etiopathogenesis is unknown. In total, 75.0% of the patients receiving tuberculosis treatment and 87.5% of
the patients without tuberculosis treatment recovered in our study. The role of tuberculous therapy in the management of EIB is
controversial. The selection of appropriate treatment for EIB continues to be an area of debate, and further studies are needed.
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Introduction

Tuberculosis is an infectious granulomatous disease, often caused
by Mycobacterium tuberculosis and characterized by pulmonary
involvement. Among all forms of tuberculosis, the incidence of
extrapulmonary tuberculosis has increased in recent years, and
Sandgren et al. (1) reported an increase from 16.4% to 22.4%. Out
of all forms of tuberculosis, cutaneous tuberculosis comprises 1.0
t0 1.5% (2).

In 1861, Bazin et al. described erythema induratum of Bazin
(EIB) as chronic, recurrent, and subcutaneous violaceous and/
or erythematous painful nodules that may accompany ulcers
in the posterior portion of the legs in obese middle-aged female
patients. It is a rare tuberculid form characterized by hypersensi-
tivity to Mycobacterium tuberculosis antigen (3—5). Although the
disease is defined as nodular vasculitis, it is called EIB when a
relation to tuberculosis is detected (6). Although the relationship
of the disease to tuberculosis is suspicious, it is thought that the
condition is related to tuberculosis antigens due to the detection
of DNA in the microorganism with the polymerase chain reaction
(PCR) in the tissue and the response of the disease to tuberculosis
treatment (5, 7). Histopathologically, EIB is characterized by vas-
culitis accompanying lobular panniculitis. Giant cell-containing
granuloma structures and neutrophil-dominant mixed inflam-
matory cell infiltration can also be seen (8). The diagnosis of EIB
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is based on the evidence of tuberculosis infection with a clinico-
pathological correlation (2).

There are no definitive guidelines that are proposed for the
treatment of this disease. Treatment modalities including tuber-
culosis therapy, nonsteroidal anti-inflammatory drugs (NSAIDs),
potassium iodine, dapsone, colchicine, antimalarial drugs, tetra-
cycline, and systemic steroids may be preferred (5).

Upon evaluating the literature, one can find a few series of dis-
ease cases. Aside from a few large series related to EIB, the studies
are often clinicopathologic, and there is limited information on
the course of treatment for the disease (9, 10). This study evalu-
ated the epidemiological, clinical, treatment, and follow-up char-
acteristics of 22 patients with EIB.

Material and methods

This study retrospectively evaluated data on 22 patients clinically
and histopathologically diagnosed with EIB between January
2013 and December 2018. The patients that could be reached by
phone had their skin lesions re-evaluated at the outpatient clinic.

The patients’ sociodemographic characteristics were evaluat-
ed, including age (years), sex, body mass index (BMI, kg/m2), ac-
companying systemic and dermatological diseases, duration un-
til diagnosis (months), total disease duration (months), clinical
features including lesion localization, number of lesions, accom-
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panying symptoms, history of active tuberculosis, history of con-
tact with a patient with Mycobacterium tuberculosis infection,
history of tuberculosis treatment, and presence of a Bacillus Cal-
mette—Guérin (BCG) vaccine. These characteristics also included
laboratory properties, such as a purified protein derivate (PPD),
T-SPOT-TB, chest X-ray, and thoracic computerized tomography.
Histopathologic features were also included, such as lobular pan-
niculitis, mixed panniculitis, presence of granuloma, type of cell
infiltration, presence of vasculitis, positivity of Ehrlich-Ziehl-
Neelsen (EZN) staining for acid-fast bacilli, tissue PCR for Myco-
bacterium tuberculosis, skin culture for Mycobacterium tuberculo-
sis infection, treatment properties, duration of follow-up, relapse,
relapse after treatment, and relapse time.

Statistical analysis

In the descriptive statistics of the data, the mean, standard de-
viation, median lowest, highest, frequency, and ratio values were
used. The distribution of the variables was measured by the Kol-
mogorov-Smirnov test, and the Mann-Whitney U test was used
for analysis of independent quantitative data. For the analysis of
the independent qualitative data, the chi-square test was used,
and Fischer’s test was used when the chi-square test data were
not provided. The program SPSS 22.0 was used in the analysis.

Results
Sociodemographic properties

Out of 22 patients, 20 (90.9%) were female and two (9.1%) were
male, with a mean age of 57.2 + 12.9 years. The mean BMI was
31.1 kg/m2. Hypertension, hypothyroidism, and diabetes melli-
tus were the most common concomitant diseases. Seven patients
(31.8%) had hypertension, six (27.3%) had hypothyroidism, and
five (22.7%) had diabetes mellitus. Only one (4.5%) of the patients
had a history of active pulmonary tuberculosis and tuberculosis
lymphadenitis, and 10 patients (45.5%) had a history of contact
with a patient with a Mycobacterium tuberculosis infection. The
characteristics of the study population are shown in Table 1.

Clinical properties

All the patients had lesions on their lower extremities, and these
lesions were frequently localized on the anterior portion of the
legs. In order of frequency, nine patients (40.9%) had lesions on
their anterior and posterior legs, 40.9% had lesions on the ante-
rior legs only, and 18.2% had lesions on the posterior legs. Clinical
photographs of patients with EIB in various locations are shown
in Figure 1.

Three patients (13.6%) had one isolated lesion, nine patients
(40.9%) had two to five lesions, and 10 patients (45.5%) had more
than five lesions. Seventeen (77.3%) patients were symptomatic,
and the most common symptom was pain, with 88.0% experi-
encing it. All the patients had nodular lesions, and four patients
(18.2%) had ulcers.

Laboratory and histopathologic properties
Sixteen patients’ (72.7%) computerized tomography of the thorax
revealed tuberculosis findings (apical sequelae). Among these,

three patients (13.6%) had already shown abnormalities in their
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chest X-rays. Latent tuberculosis infection was confirmed by a
PPD test or by T-SPOT-TB positivity in all patients except for one,
for whom some medical records were not available. The mean PPD
levels of the patients were 18.1 mm (min. o mm, max. 32 mm), and
the PPD test was anergic in one patient (4.5%), but the T-SPOT-TB
test was positive for this patient.

EZN staining was performed in 18 patients (81.8%), and all

Table 1 | Sociodemographic properties, comorbidities, and histories of the
study population (n = 22).

Variable n (%) or mean = SD
Sex

Female 20(90.9)

Male 2(9.1)
Age (years) 57.2+12.9
BMI (kg/m?2) 31.1+7.8
Duration until diagnosis (months) 8.8+10.1
PPD (mm) 18.1x7.1
Follow-up (months) 26.5+16.4
Duration of disease (months) 16.0
Comorbidities

Hypertension 7 (31.8)

Hypothyroidism 6(27.3)

Diabetes mellitus 5(22.7)

Chronic HCV infection 1(4.5)

Chronic HCV + HBV infection 1(4.5)
BCG vaccine

Present 20(90.9)

Absent 2(9.1)
History of active tuberculosis

Present 1(4.5)

Absent 20 (90.9)

Unknown 1(4.5)
History of contact with tuberculosis

Present 10 (45.5)

Absent 10 (45.5)

Unknown 2(9.1)
History of tuberculosis treatment

Present 1(4.5)

Absent 20(90.9)

Unknown 1(4.5)

BMI = body mass index; PPD = purified protein derivate; HCV = hepatitis C vi-
rus; HBV = hepatitis B virus; BCG = Bacillus Calmette-Guérin; SD = standard
deviation.

Figure 1 | Clinical photographs of patients with erythema induratum of Bazin
(EIB) in various locations.
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were negative. In six (27.3%) patients, tissue culture and PCR were
performed, and all were negative.

All biopsy specimens were lobular, 12 (54.5%) showed mixed-
type panniculitis, and 10 (45.5%) had isolated lobular pannicu-
litis. In addition, all histopathologic specimens showed tuber-
culoid granuloma formation. In five (22.7%) biopsy specimens,
vasculitis was observed. The histopathologic features of patients
with EIB are shown in Figure 2, and the clinical and histopatho-
logic properties of the study population are shown in Table 2.

Treatment and follow-up properties

Six patients (27.3%) were treated with antituberculosis agents,
and 16 (72.7%) were followed without antituberculosis agents.

drugs recovered. Relapse was observed in one of the recovered
patients after 36 months, without treatment. In total, 87.5% of the
patients (14/16) that were followed up without tuberculosis drugs
were cured and did not show any signs of relapse. The flow dia-
gram of the patients is shown in Figure 3.

In 11 patients (50.0%), the disease regressed with only hyper-
pigmentation, in six (27.2%) with hyperpigmentation and scar-
ring, and in three (13.6%) without hyperpigmentation or scarring.
In two patients (12.5%) the scarring could not be evaluated be-
cause the patients were lost due to non-EIB-related reasons (hepa-
tocellular carcinoma and myocardial infarction).

When the treatment groups with and without tuberculosis ther-
apy were compared, the presence of lesions in different regions of

Table 2 | Clinical and histopathologic properties of the study population.

The tuberculosis treatment of two patients is continuing, and  variable n (%)
75.0% (3/4) of the patients that were treated with tuberculosis  Number of lesions
1 3(13.6)
2-5 9 (40.9)
»5 10 (45.5)
Localization
Legs, anterior 9 (40.9)
Legs, posterior 4(18.2)
Legs, anterior + posterior 9(40.9)
Thigh 8 (36.4)
Upper extremity 7(31.8)
Trunk 3(13.6)
Lesion in different localizations
Present 10 (45.5)
Absent 12 (54.5)
Symptoms
Present 17 (77.3)
Absent 5(22.7)
Panniculitis type
Mixed 12 (54.5)
Lobular 10 (45.5)
Granuloma
Present 22 (100.0)
Absent 0(0.0)
Infiltration
Lymphocytic 17 (77.3)
Lymphocytic + neutrophilic 5(22.7)
Fat necrosis
Present 21 (95.5)
in the subcutaneous adipose tissue (HE x40). b) Granuloma-forming histio- Absent 1 (4.5)
cytes surrounding a large area of necrosis (red arrow; HE x2,000). ¢) Eosino-  Vasculitis
philic necrotic debris (HE x400). d) Fibrinoid necrosis of the small-diameter Present 5(22.7)
vessel wall (HE x400). Absent 17 (77.3)
a \
SR Cure 75.0% (3/4)
( - &) Relapse 33.3% (1/3)
tuberculosis treatment e e T
treatment
22 EIB patients n
16 (72.7%)
. Cure 87.5% (14/16)
without
No relapse
tuberculosis treatment
4

Figure 3 | Flow diagram of patients with erythema induratum of Bazin (EIB).
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the body was significantly higher (p < 0.05). At the same time, the
other parameters were not statistically significant, and the treat-
ment response and the relapse rate did not differ significantly (p >
0.05). The properties of both groups are shown in Table 3.

The mean disease duration was 16 months, and the mean fol-
low-up period was 26.5 + 16.4 months (min. 2 months, max. 58
months).

Discussion

Cutaneous tuberculosis can appear as primary cutaneous tuber-
culosis by direct inoculation, scrophuloderma, periorificial tu-
berculosis, tuberculosis verrucosa cutis, lupus vulgaris, and tu-
berculids. Tuberculids can appear as papulonecrotic tuberculids,
lichen scrofulosorum, and EIB (2). EIB is a disease characterized
by subcutaneous asymptomatic or painful nodules on the poste-
rior part of the legs, in which the isolated lesions can recede and
new lesions can be seen, which can last for years in middle-aged
women (10).

The relationship between EIB and tuberculosis is controversial.
It has also been reported that there may be a reactive situation due
to high BMI, cold climate, chronic venous insufficiency, or previ-
ous deep venous thrombosis in the regions where the incidence

of tuberculosis is low (10). Mycobacterium tuberculosis cannot al-
ways be cultured in the biopsies, and Mycobacterium tuberculosis
DNA cannot always be detected by tissue PCR (5, 7). Baselga et
al. (7) reported 77.0% PCR positivity, whereas Schneider et al. (11)
reported a rate of 25.0%. Connors et al. (12) and Mann et al. (13)
reported that all tissue biopsies in their series were negative for
cultures and mycobacterial stainings.

The absence of Mycobacterium tuberculosis bacilli in tubercu-
lid skin lesions may be explained by the fact that the bacterium
may be destroyed by the immunological mechanism, and the skin
lesions may exist because of a systemic reaction to Mycobacterium
tuberculosis fragments in the serum (14). A PPD test or a positive
interferon-gamma release assay (IGRA) test in patients with EIB
can support the association of the disease with Mycobacterium
tuberculosis (5, 14). Posada Garcia et al. (15) reported EIB at the in-
jection site of the PPD test, and this condition was also confirmed
histopathologically. This case supports the association of Myco-
bacterium tuberculosis with the disease.

In individuals with BCG vaccinations in Turkey, the PPD is con-
sidered positive if it is above 15 mm as well as in cases without
BCG vaccination over 10 mm (16). Erdemir et al. (17) assessed 62
patients with a painful subcutaneous nodule and found EIB in six
patients. All of the patients reported that the PPDs were over 22

Table 3 | Comparison of properties of groups with and without tuberculosis treatment.

—-Treatment,n=16

+Treatment,n=6

Variable n (%) or mean = SD n (%) or mean = SD P
Age 59.7+11.8 50.7 +14.4 0.130™
Sex
Female 14 (87.5) 6(100.0) 1.000¢
Male 2(12.5) 0(0.0)
BMI (kg/m?) 31.3+7.3 30.8+9.3 0.637™
Duration until diagnosis (months) 7.2+8.3 13.0+13.9 0.204™
PPD (mm) 17.3+8.4 19.7+3.2 0.311m
Follow-up (months) 25.3x17.1 29.5+15.7 0.712™
Duration of treatment (months) 7.5+£1.7 -
BCG vaccine
Present 14 (87.5) 6 (100.0) 1.000¢
Absent 2(12.5) 0(0.0)
History of active tuberculosis*
Present 0(0.0) 1(16.7) 0.286*
Absent 15 (100.0) 5(83.3)
History of contact with tuberculosis*
Present 8(57.1) 2(33.3) 0.329*
Absent 6(42.9) 4 (66.7)
History of tuberculosis treatment*
Present 0(0.0) 1(16.7) 0.286*
Absent 15(100.0) 5(83.3)
Number of lesions
1-5 11 1 0.088*
5 5 5
Lesion in different localizations
Present 4 6 0.002*
Absent 12 0
Symptoms (pain, ulcer, etc.)
Present 12 5 1.000"
Absent 4 1
Tuberculosis findings in imaging 1
Present 5 5 0.634*
Absent 1
Treatment response*
Present 14 6 1.000"
Absent 0 0
Relapsing*
Present 0 1 0.273*
Absent 16 5

BMI = body mass index; PPD = purified protein derivate; BCG = Bacillus Calmette—Guérin; SD = standard deviation.
mMann-Whitney U test, *chi-square test (Fischer’s test), *statistics based on available patient data.
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mm. As a result, the researchers suggested a more detailed evalu-
ation for tuberculosis in patients with panniculitis and with PPD
over 20 mm. The mean PPD value in our study was 18.1 mm. In
one of the patients, the PPD was found to be anergic, and the TB-
SPOT test was positive in confirming latent tuberculosis infection.
This patient had a chronic hepatitis C (HCV) infection and had not
received any treatment.

EIB lesions are typically localized on the posterior of the legs
(3, 9, 10). In our study, unlike in the literature, the lesions were
often localized on the anterior of the legs. Obesity has been de-
fined as a risk factor for EIB (10), and in our study the disease was
correlated with high BMI levels. In our patients, the diseases that
may accompany EIB frequently included hypertension (31.8%),
hypothyroidism (27.3%), and diabetes mellitus (22.7%). In a study
evaluating 86 patients with EIB, Seguro et al. (10) reported that
the disease could be accompanied by superficial thrombophle-
bitis, rheumatoid arthritis, Crohn’s disease, chronic lymphocytic
leukemia, hypothyroidism, hepatitis B (HBV) infection, and HCV
infection. In our study, one patient had a chronic HCV infection,
and one patient had a HBV and HCV infection.

EIB is a granulomatous disease characterized by lobular pan-
niculitis accompanied by vasculitis with possible necrosis (10).
Although lobular panniculitis was seen in all the patients in our
study, the mixed type was most commonly observed. EIB is also
referred to as nodular vasculitis. The etiology of nodular vasculitis
is considered to involve a hypersensitivity reaction due to chronic
inflammatory diseases such as sarcoidosis and chronic HCV infec-
tion. Evidence of the association with tuberculosis is essential for
the characterization of the disease as EIB (6, 10). Vasculitis was
detected in 55.6% of 54 biopsies in one study and 90.1% of 101 bi-
opsies in another. They emphasized that the presence of vasculitis
was not an absolute criterion in the diagnosis of EIB (9, 10). Our
study found vasculitis in 22.7% of the patients, and it was lower
than reported in the literature. This rate may relate to the lack of
evaluation for the pathology preparations in the serial sections.

There is no definitive guide for the management of EIB; how-
ever, classical cutaneous tuberculosis treatment is frequently ap-
plied (12, 18). Potassium iodide, systemic steroid, dapsone, col-
chicine, thalidomide, NSAID, methotrexate, and azathioprine can
also be used (5). In their study evaluating 54 patients with EIB,
Magalhées et al. (9) found that 90.8% of the patients responded
to tuberculosis treatment; however, 53.7% of the patients experi-
enced a relapse, which was more frequent in older patients. Tu-
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