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Abstract
Background  Tuberculosis has a major global impact. Immunocompetent hosts usually control this disease, resulting in an 
asymptomatic latent tuberculosis infection (LTBI). Because TNF inhibitors increase the risk of tuberculosis reactivation, 
current guidelines recommend tuberculosis screening before starting any biologic drug, and chemoprophylaxis if LTBI is 
diagnosed. Available evidence from clinical trials and real-world studies suggests that IL-17 and IL-23 inhibitors do not 
increase the risk of tuberculosis reactivation.
Objective  To evaluate psoriasis patients with treated or untreated newly diagnosed LTBI who received IL-17 and IL-23 
inhibitors and the tolerability/safety of tuberculosis chemoprophylaxis.
Methods  This is a retrospective, observational, multinational study from a series of 14 dermatology centres based in Por-
tugal, Spain, Italy, Greece and Brazil, which included adult patients with moderate-to-severe chronic plaque psoriasis and 
newly diagnosed LTBI who were treated with IL-23 or IL-17 inhibitors between January 2015 and March 2022. LTBI was 
diagnosed in the case of tuberculin skin test and/or interferon gamma release assay positivity, according to local guideline, 
prior to initiating IL-23 or IL-17 inhibitor. Patients with prior diagnosis of LTBI (treated or untreated) or treated active 
infection were excluded.
Results  A total of 405 patients were included; complete/incomplete/no chemoprophylaxis was administered in 62.2, 10.1 and 
27.7% of patients, respectively. The main reason for not receiving or interrupting chemoprophylaxis was perceived heightened 
risk of liver toxicity and hepatotoxicity, respectively. The mean duration of biological treatment was 32.87 ± 20.95 months, 
and only one case of active tuberculosis infection (ATBI) was observed, after 14 months of treatment with ixekizumab. The 
proportion of ATBI associated with ixekizumab was 1.64% [95% confidence interval (CI): 0–5.43%] and 0% for all other 
agents and 0.46% (95% CI 0–1.06%) and 0% for IL-17 and IL-23 inhibitors, respectively (not statistically significant).
Conclusions  The risk of tuberculosis reactivation in patients with psoriasis and LTBI does not seem to increase with IL-17 or 
IL-23 inhibitors. IL-17 or IL-23 inhibitors should be preferred over TNF antagonists when concerns regarding tuberculosis 
reactivation exists. In patients with LTBI considered at high risk for developing complications related to chemoprophylaxis, 
this preventive strategy may be waived before initiating treatment with IL-17 inhibitors and especially IL-23 inhibitors.
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Key Points 

Because TNF inhibitors increase the risk of tuberculosis 
reactivation, current guidelines recommend tuberculosis 
screening before starting any biologic drug, and chemo-
prophylaxis if a latent infection (LTBI) is diagnosed.

The risk of tuberculosis reactivation in patients with 
psoriasis and LTBI does not seem to increase with IL-17 
or IL-23 inhibitors.

IL-17 or IL-23 inhibitors should be preferred over TNF 
antagonists in patients with LTBI considered at high risk 
for developing complications related to chemoprophy-
laxis, avoiding this preventive strategy.

1  Introduction

Tuberculosis is an infectious disease, caused by Mycobac-
terium tuberculosis, that has a significant global impact and 
ranks among the top 10 causes of mortality worldwide. It 
stands as the leading cause of death attributed to a single 
infectious agent [1]. In immunocompetent hosts, this infec-
tion is initially controlled by their immune mechanisms, 
resulting in an asymptomatic condition known as latent 
tuberculosis infection (LTBI). It is estimated that around 
one-quarter of the world’s population has LTBI, but only 
5–10% of individuals with LTBI will develop active tuber-
culosis infection (ATBI) if left untreated [1, 2]. However, 
the presence of some medical conditions or therapies that 
suppress or modulate the immune system may increase the 
risk of reactivation [2].

Psoriasis is an inflammatory, immune-mediated, chronic 
disease significantly affecting patients’ quality of life [3, 
4]. Due to the increasing understanding of its pathogenesis 
over the last decades, psoriasis treatment has significantly 
changed with the development of highly effective biologic 
agents targeting specific cytokines of the immune system 
[5, 6]. However, blockade of crucial regulators in both the 
innate and adaptive immune systems has raised concerns 
about potential safety issues, such as an increased risk of 
opportunistic infections.

Tumour necrosis factor (TNF) inhibitors were the first 
biologic agents approved for the treatment of psoriatic dis-
ease. It has been widely reported from both clinical trials 
and real-world data that patients treated with TNF inhibi-
tors have an increased risk of LTBI reactivation or develop-
ing new onset tuberculosis infection, particularly in the first 
months of treatment [7–10].

New biologic agents, selectively targeting the interleukin 
(IL)-23/IL-17 axis, were later developed for the treatment 
of psoriatic disease. Available evidence from clinical trials 
and real-world studies suggests that the impairment of IL-17 
and IL-23 does not affect the progression of primary infec-
tion by M. tuberculosis, nor does it lead to its reactivation 
[11–13]. This suggests that there is no heightened risk of 
tuberculosis reactivation, even in patients who do not receive 
tuberculosis (TB) chemoprophylaxis [14]. Nevertheless, this 
evidence is still very limited, particularly in patients with 
untreated LTBI.

Current guidelines and the prescribing information of 
approved biologic agents do not differentiate the approach 
to LTBI on the basis of the specific biologic therapy used. 
Currently, it is recommended to conduct tuberculosis screen-
ing prior to initiating biologic therapy, regardless of the cho-
sen agents. If latent LTBI is detected, tuberculosis chemo-
prophylaxis should be initiated before starting the biologic 
therapy [15, 16].

However, anti-tuberculosis treatments can have signifi-
cant side effects, and there are several contraindications to 
their use. Thus, the risk–benefit of starting anti-tuberculous 
treatment should be carefully weighed.

Therefore, we conducted a retrospective, multinational, 
multicentre, real-world study with the aim of evaluat-
ing patients with moderate-to-severe chronic plaque pso-
riasis with newly diagnosed LTBI who received IL-17 
and IL-23 inhibitors regarding chemoprophylaxis, LTBI 
evolution (reactivation) and comorbidities; as a secondary 
endpoint, we evaluated the tolerability and safety of TB 
chemoprophylaxis.

2 � Material and Methods

2.1 � Study Population

This is an international retrospective observational study 
from a series of 14 dermatology centres based in Portu-
gal, Spain, Italy, Greece and Brazil which included adult 
patients with moderate-to-severe chronic plaque psoriasis 
and newly diagnosed LTBI who were treated with IL-23 or 
IL-17 inhibitors (i.e. guselkumab, risankizumab, tildraki-
zumab, secukinumab, ixekizumab and brodalumab) between 
January 2015 and March 2022. LTBI was diagnosed in the 
case of tuberculin skin test (TST) and/or interferon gamma 
release assay (IGRA) positivity, according to local guide-
lines, prior to initiating IL-23 or IL-17 inhibitor. Patients 
with prior diagnosis of LTBI (treated or untreated) or treated 
ATBI were excluded. Patients receiving at least one drug 
administration were included in the study, regardless being 
treated with concomitant anti-psoriatic drugs (i.e. metho-
trexate) and regardless biological treatment duration.
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2.2 � Data Collection

The type of chemoprophylaxis regimen chosen (type and dura-
tion of therapy), eventual discontinuation and reason for dis-
continuation (i.e. drug tolerability and/or safety issues) were 
collected. The choice to administer chemoprophylaxis or avoid 
it was based on the dermatologist’s judgement according to 
the patient contraindication to chemoprophylaxis, local rec-
ommendations/guidelines and consultation with the infectious 
disease specialist. Patients were stratified into three groups 
on the basis of whether they received complete, incomplete 
(did not complete standard chemoprophylaxis dose regimen: 
isonizid for 6 months, rifampicin for 4 months and isoniazid 
plus rifampicin for 3 months) [17] or no chemoprophylaxis at 
all. Demographic and clinical data were recorded, including 
age, gender, diagnosis of psoriatic arthritis, and comorbidities, 
including type 2 diabetes mellitus, cardiovascular diseases, 
dyslipidemia, fatty liver disease, cyrrhosis, human immunode-
ficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C 
virus (HCV) infections, epilepsy, depression/anxiety or other 
relevant comorbidities. History of previous conventional and 
biological anti-psoriatic treatments including TNF inhibitors 
was also collected.

2.3 � Statistical Analysis

Absolute and relative frequencies were used to describe quali-
tative variables; mean and standard deviation (SD) or median 
and interquartile range (IQR) were used to describe quantita-
tive variables. Groups were compared using chi-square test for 
qualitative variables and independent sample t-test or analysis 
of variance (ANOVA) for quantitative variables with symmet-
ric distribution. Multiple comparisons were performed based 
on the Dunnett test. The Mann–Whitney test or Kruskal–Wal-
lis test were used for quantitative variables with skewed dis-
tribution. A level of 0.05 was considered significant. Statis-
tical analyses were performed using IBM SPSS version 28 
(Armonk, NY: IBM Corp).

2.4 � Ethical Statement

The present study was conducted in accordance with the Dec-
laration of Helsinki (initially published in 1964) on Ethical 
Principles for Medical Research Involving Human Subjects. 
Ethical approval was waived in view of the retrospective nature 
of the study, and all the procedures being performed were part 
of the routine care.

3 � Results

A total of 405 patients with moderate-to-severe psoriasis 
and a new diagnosis of LTBI and who started an IL-23 or 
IL-17 inhibitor were included (Portugal = 81; Spain = 29; 
Italy = 162; Greece = 91; Brazil = 42). Characteristics of 
the study population are summarized in Table 1. LBTI was 
diagnosed by positive IGRA in 205 (50.6%), positive IGRA 
and TST in 113 (27.9%) and positive TST in 87 (21.5%) 
patients. Chest X-ray was performed in 396 patients and 
revealed calcified nodules in 20 cases (5.1%). Of note, 14 
of the 87 patients with positive TST (16.1%) had lung X-ray 
radiologic alterations. Complete chemoprophylaxis was 
administered in 252 (62.2%) patients, whereas incomplete 
prophylaxis was administered in 41 (10.1%) of patients. A 
total of 112 (27.7%) patients received no prophylaxis at all. 
Patients did not receive any chemoprophylaxis because of 
(1) the physician’s decision due to perceived higher risk 
of liver toxicity [99 (88.4%)], (2) refusal of the patient to 
receive prophylaxis [11 (9.8%)] or (3) risk of drug interac-
tions [2 (1.8%)]. Chemoprophylaxis was interrupted because 
of hepatotoxicity (i.e. increase of serum liver enzyme levels 
to > 3 times normal values) in 31 (75.6%) patients, cutane-
ous toxicity in 8 (16.2%), other toxicity (peripheral neuropa-
thy) in 1 (2.4%) and non-compliance in 1 (2.4%). Isonia-
zid was the most common chemoprophylactic agent used 
(in 55.6% patients), followed by rifampicin in 15.6% and 
combination of isoniazid plus rifampicin in 5.4% (Table 2 
and Supplementary Table 1). In those who did not complete 
chemoprophylaxis, the mean duration of chemoprophylaxis 
for the isoniazid regimen was 2.09 ± 1.53 months, for the 
rifampicin regimen 2.71 ± 1.16, and for the isoniazid plus 
rifampicin combination 1 ± 0 months. In the group compari-
son stratifying patients according to complete, incomplete or 
no chemoprophylaxis, the presence of hypertension, hepa-
titis C and fat liver disease were significantly more com-
mon in patients with no or incomplete chemoprophylaxis 
than in the complete treatment group [66 (43.1%) versus 81 
(32.1%), p = 0.026; 10 (6.5%) versus 5 (2.0%), p = 0.019; 
and 53 (34.6%) versus 26 (10.3%), p < 0.001, respectively]. 
A higher body mass index (BMI) and a higher proportion 
of obese patients were found in the complete treatment 
group versus no or incomplete chemoprophylaxis (27.8 ± 
4.6 versus 26.6 ± 4.9, p = 0.020 and 78 (31.0%) versus 32 
(20.9%), p = 0.028, respectively; Supplementary Table 2). A 
significant proportion of patients had been previously treated 
with conventional systemic therapies (including methotrex-
ate and cyclosporin) and other biologic agents (including 
TNF inhibitors), as shown in Table 1. Nine (2.2%) patients 
were concomitantly treated with another systemic therapy, 
of which seven (1.7%) received methotrexate.
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The mean duration of biological treatment was 32.87 ± 
20.95 months (range: 1.05–110.82 months). Only one case 
of latent tuberculosis reactivation was observed. This was 
a 32-year-old, bio-naive Italian patient with mild cognitive 
impairment and hearing loss, with no other concomitant 
medication, IGRA positivity and normal lung X-ray (did 
not perform TST test), who did not accept TB chemopro-
phylaxis (for fear of isoniazid hepatotoxicity) and was diag-
nosed with extrapulmonary TB (i.e. intestinal TB) after 14 
months of therapy with ixekizumab. The patient was first 
diagnosed with appendicitis (acute abdomen pain). Lapa-
roscopy revealed appendicitis, terminal ileitis and mesen-
teritis. Histological examination demonstrated a giant cell 
granulomatous infiltrate with non-necrotizing granulomas 
and evidence of M. tuberculosis DNA. In the chest X-ray, 
areas of apical thickening were observed with positive bron-
choalveolar lavage for M. tuberculosis. Biologic therapy was 
discontinued, and the patient started the standard four-drug 

Table 1   Characteristics of the study population, including comorbidi-
ties and previous and current psoriatic disease treatment

Characteristics of the population Values

Number of patients 405
Age, mean (SD) 55.3 (13.9)
Gender (male), n (%) 275 (67.9)
Height (m), mean (SD) 1.72 (0.09)
Weight (kg), mean (SD) 80.6 (15.4)
BMI, mean (SD) 27.3 (4.76)
Psoriasis disease duration in years, median (SD) 17.9 (12.25)
Baseline PASI, mean (SD) 15.4 (7.6)
Psoriatic arthritis, n (%) 103 (25.4)
Obesity, n (%) 110 (27.2)
Hypertension, n (%) 147 (36.3)
Diabetes, n (%) 68 (16.8)
Dyslipidemia, n (%) 159 (39.3)
Alcohol intake, n (%)
 None 212 (52.3)
 Mild 134 (33.1)
 Moderate 50 (12.3)
 Severe 9 (2.2)

Smoking, n (%) 148 (36.5)
Hepatitis B, n (%) 20 (4.9)
Hepatitis C, n (%) 15 (3.7)
Fatty liver disease, n (%) 79 (19.5)
Cirrhosis, n (%) 11 (2.7)
Depression/anxiety, n (%) 23 (5.7)
Cardiovascular diseases, n (%) 15 (3.7)
HIV infection, n (%) 3 (0.7)
Epilepsy, n (%) 3 (0.7)
Atopy, n (%) 7 (1.7)
Hypothyroidism, n (%) 10 (2.5)
Previous non-biologic systemic therapy, N (%)
 Retinoids 87 (21.5)
 Methotrexate 216 (53.3)
 Cyclosporine 127 (31.4)
 Phototherapy 130 (32.1)
 Apremilast 42 (10.4)
 Fumarates 2 (0.5)

Bio-naive 213 (52.6)
Previous biologic therapy 192 (47.4)
 Etanercept 47 (11.6)
 Adalimumab 70 (17.3)
 Infliximab 18 (4.4)
 Ustekinumab 50 (12.3)
 Secukinumab 47 (11.6)
 Ixekizumab 21 (5.2)
 Brodalumab 16 (4.0)
 Guselkumab 10 (2.5)
 Risankizumab 9 (2.2)
 Tildrakizumab 1 (0.2)

Table 1   (continued)

Characteristics of the population Values

Current biologic therapy, n (%)
 Guselkumab 58 (14.3)
 Risankizumab 101 (24.9)
 Tildrakizumab 30 (7.4)
 Secukinumab 121 (29.9)
 Ixekizumab 61 (15.1)
 Brodalumab 34 (8.4)

BMI body mass index, PASI Psoriasis Area Severity Index

Table 2   Tuberculosis (TB)  chemoprophylaxis status throughout this 
study of the psoriasis patients with newly diagnosed latent tubercu-
losis infection

a Peripheral neuropathy
b Maculopapular rash

n %

Chemoprophylaxis
 Complete chemoprophylaxis 252 62.2
 Incomplete chemoprophylaxis 41 10.1
 No chemoprophylaxis 112 27.7

Reason for incomplete chemoprophylaxis
 Hepatic toxicity to anti-TB 31 75.6
 Other toxicity to anti-TBa 1 2.4
 Skin adverse drug eruptionb 8 19.6
 Non-compliance of the patient 1 2.4

Reason for no chemoprophylaxis
 Physician decision 99 88.4
 Drug interaction 2 1.8
 Patient decision 11 9.8
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regimen consisting of isoniazid, rifampicin, pyrazinamide 
and ethambutol for 9 months, without any side effects or 
clinical sequelae of TB.

Thus, the proportion of patients treated with ixekizumab 
who developed ATBI was 1.64% (95% CI 0–5.43%) and 
0% for all other agents (not statistically significant). When 
we compare the proportions in IL-17 (0.46%; 95% CI 
0–1.06%) and IL-23 (0%), the difference is also not statisti-
cally significant.

4 � Discussion

Tuberculosis remains a significant global health concern [1]. 
Although immunocompetent hosts can generally control M. 
tuberculosis infection and develop an asymptomatic form 
of the disease, the potential for reactivation should not be 
disregarded. It is estimated that 5–10% of LTBI will even-
tually advance to active infection [1, 2]. While all patients 
have a baseline risk, individuals with immunosuppressive 
conditions, including those treated with TNF inhibitors, are 
at a heightened risk [1, 2, 7–9]. Randomized clinical trials 
on infliximab first reported a four-fold increase in the risk of 
TB infection, and subsequent studies indicated a greater risk 
of TB in patients treated with TNF antagonists compared 
with those in the placebo group, with a relative risk ranging 
from 1.6 to 25.1 [18].

T helper (Th) 1 cells play an important role in the con-
trol of M. tuberculosis infection via Th1 cytokines such as 
interferon (IFN)-y, interleukin (IL)-12 and TNF, which are 
crucial in granuloma formation and maintenance. Granu-
lomas consist of aggregates of macrophages and B and T 
lymphocytes, organized to control a pathogen that cannot 
be eliminated. This mechanism is crucial for controlling M. 
tuberculosis infection, as supported by reports of individu-
als with mutations in the IL-12/IFN-y axis who have devel-
oped disseminated infections following vaccination with 
the Bacillus Calmette–Guerin [19]. The central role of this 
pathway in the control of tuberculosis infection is impaired 
by blocking TNF, thus explaining the higher reactivation 
risk [20]. Ustekinumab, a monoclonal antibody targeting 
the shared p40 subunit of IL-12 and IL-23 cytokines, may 
also potentially increase the risk of TB reactivation due to 
impairment of the Th1 pathway through IL-12 inhibition. 
A safety analysis across five clinical studies indicated that 
ustekinumab, when given concurrently with antituberculosis 
prophylaxis, did not appear to increase the risk of tubercu-
losis reactivation [21]. However, a few real-world cases of 
tuberculosis infection and reactivation have been reported 
in patients receiving this drug, with and without chemopro-
phylaxis [22–25].

The IL-23/IL-17 axis is also theoretically involved in 
defence against tuberculosis infection, but in a different 

way. The IL-23 produced by antigen-presenting cells (APC) 
induces the differentiation of Th17 cells. These cells will 
then produce IL-17A, IL-17F and IL-22. The first two act 
through recruitment of neutrophils to the infected site, mod-
ulation of granulopoiesis and development of a local inflam-
matory response mediating tissue damage. IL-22 induces 
the production of several anti-bacterial peptides and activa-
tion of macrophages to better control mycobacterial infec-
tions [26]. In mice, IL-23-dependent expansion of Type 3 
innate lymphoid cells (ILC3s) and production of IL-17 and 
IL-22 were found to be critical inducers of lung CXC motif 
chemokine ligand 13 (CXCL13), early innate immunity 
and the formation of protective lymphoid follicles within 
granulomas [27]. However, Th1 and Th17 cross-regulation 
is essential for an optimized response against M. tubercu-
losis. When Th17 cell responses become pathogenic rather 
than protective, Th1 cells are induced to stop these harmful 
effects through IFN-y [28, 29].

The relationship between IL-23/IL-17 and host defence 
against M. tuberculosis has been under debate, as preclini-
cal studies in animal models suggest that the absence of 
IL-23 and shortage of IL-17 do not change the progression 
of disease in primary infection by M. tuberculosis, as long 
as the Th1 response is not compromised [11, 30–32]. An 
in vitro human microgranuloma model study also advocated 
that IL-17A inhibition had little effect on M. tuberculosis 
reactivation, in contrast with TNF inhibition [13].

Still, current guidelines dictate that all patients get 
screened for tuberculosis before initiating biologic therapy 
and receive chemoprophylaxis if an LTBI is diagnosed, 
irrespective of the chosen agents [15, 16]. Additionally, 
the labels of all biologic agents state the same. But it is 
already known that selective IL-23 inhibitors, by blocking 
the p19 subunit, maintain the integrity of the IL-12/Th1 axis, 
enabling it to stimulate both innate and adaptive immune 
mechanisms, and the same applies to IL-17 inhibitors [30]. 
Currently available data on the safety of IL-17 and IL-23 
inhibitors regarding tuberculosis infection risks are quite 
reassuring. No cases of tuberculosis reactivation have been 
reported thus far, both in clinical trials and real-world stud-
ies, among patients with treated and non-treated LTBI who 
were exposed to IL-17 and IL-23 inhibitors [14]. In the 
phase 3 clinical trial IMMhance, 31 patients who had LTBI 
at screening received no chemoprophylaxis for LTBI and 
were treated with risankizumab, a IL-23p19 inhibitor. None 
developed tuberculosis reactivation for a follow-up period 
of 55 weeks [33]. Additionally, in two real-world studies, 
no cases of reactivation were reported in 12 and 10 patients 
with non-treated LTBI treated with secukinumab, an IL-17A 
inhibitor, for a period of 52 and 84 weeks, respectively [34, 
35]. In another analysis from several clinical trials of ixeki-
zumab, another IL-17A inhibitor, it was highlighted that, in 
11 patients who developed treatment-emergent LTBI and 
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were not treated, no cases of reactivation were identified 
[36]. Recently, no cases of TB reactivation were observed in 
a retrospective multicentre trial from Spain, which included 
35 psoriasis patients with untreated LTBI treated with bio-
logic therapy [risankizumab (21 patients), guselkumab (5), 
tildrakizumab (5), ixekizumab (2), secukinumab (1) and 
brodalumab (1)] for a median duration of biologic therapy of 
24 months [37]. To our knowledge, there are seven cases of 
“de novo” active tuberculosis in patients receiving IL-23 and 
IL-17 inhibitors: five patients with secukinumab [38], one 
with ixekizumab [39], and one receiving tildrakizumab [40].

The present study analyses over 400 psoriasis patients 
from 5 different countries (Brazil, Greece, Italy, Portugal 
and Spain) with newly diagnosed LTBI who were treated 
with IL-17 or IL-23 inhibitors, of which 37.8% received 
incomplete or no chemoprophylaxis. For a mean follow-up 
time of 32.87 ± 20.95 months, there was only one reacti-
vation reported, a case of intestinal tuberculosis after 14 
months of treatment with ixekizumab. Currently available 
literature suggests that the reactivation of tuberculosis asso-
ciated with TNF inhibitors is commonly observed within 
the initial 6 months of treatment [41, 42]. Given the pro-
longed time frame until reactivation, and considering that 
every LTBI patient carries an inherent risk of conversion to 
ATBI, it may be debateable whether reactivation was truly 
linked to the use of the IL-17 inhibition. Furthermore, it is 
estimated that 5–10% of patients with latent tuberculosis will 
develop active tuberculosis, which places this case within 
the expected rate for reactivation. Moreover, although unu-
sual, extra-pulmonary tuberculosis is not necessarily a con-
sequence of a state of immunosuppression [43]. Neverthe-
less, we cannot exclude this possibility. So, although a case 
of ATBI has been observed with an IL-17 inhibitor in our 
series, the risk appears to be very low and not statistically 
different from that associated with IL-23 antagonists. This 
study supports and reinforces the existing evidence indicat-
ing that the risk of reactivation of tuberculosis in patients 
with psoriasis does not seem to be increased with the admin-
istration of IL-17 and IL-23 inhibitors.

This debate is particularly important for some complex 
patients. There are many possible therapeutic schemes 
regarding LTBI treatment, comprising short, rifampicin-
based regimens, including 4 months of daily rifampicin and 
3 months of daily isoniazid plus rifampicin, or longer regi-
mens such as 6 or 9 months of daily isoniazid [16].

In our study, 40 out of 293 patients (13.7%) had to discon-
tinue chemoprophylaxis due to toxicity (mostly hepatotoxic-
ity). Both isoniazid and rifampicin are associated with sev-
eral side effects, some of them extremely severe. Isoniazid is 
mainly linked to dermatological manifestations, gastrointes-
tinal symptoms, hepatotoxicity and neuropsychiatric adverse 
effects, which include cognitive impairment, lethargy and 
peripheral neuropathy [44]. In most cases, liver injury is 

asymptomatic and is only detected by measuring markers of 
hepatocyte injury such as alanine aminotransferase (ALT) 
and aspartate aminotransferase (AST), especially in mild 
toxicities, which occur in up to 20% of patients treated with 
this drug [45]. However, several reports of fulminant hepa-
titis requiring liver transplantation have been reported, even 
culminating in the death of the patients [46–49]. Rifampicin 
also has the potential to induce significant adverse effects, 
namely “flu-like” symptoms, immune-mediated thrombo-
cytopenia and hepatotoxicity [50], in addition to many drug 
interactions that may have management implications for 
patients with psoriatic disease, who are often multimorbid 
and receive concomitant medications.

Considering that antituberculosis therapy is associated 
with several side effects, the risks and benefits of treating 
LTBI should be balanced before making any clinical deci-
sion. Currently available data are reassuring regarding the 
use of IL-17 and especially IL-23 antagonists in patients 
with LTBI or at risk of new-onset tuberculosis, with no evi-
dence of increasing the risk of reactivation to ATBI. Even 
though screening can still be performed to assess patient’s 
global health, the diagnosis of LTBI should not dictate its 
treatment, especially in patients with identified predisposi-
tion to drug toxicity, since the potential risks may outweigh 
the benefits of treatment.

Current literature suggests that the risk for antitubercu-
losis drugs side effects is increased by some factors, includ-
ing advanced age (above 40–60 years old), pre-existent liver 
disease (hepatitis B and C) or other liver disease risk fac-
tors (alcoholism, diabetes, overweight/obesity, concomitant 
hepatotoxic drugs or liver metabolized drugs), low body 
mass index/malnutrition, anaemia, HIV infection, chronic 
renal disease (which increases the risk of isoniazid-induced 
peripheral neuropathy), thrombocytopenia (which may be 
aggravated by rifampicin), pregnancy and genetic predis-
position [45, 51, 52]. In addition, rifampicin is frequently 
associated with drugs interactions that need to be considered 
in comorbid patients [53]. In fact, our findings align with 
the existing literature, as the presence of hepatitis C and fat 
liver disease were more common in patients without or with 
incomplete treatment. Patients with these comorbidities were 
more likely to discontinue LTBI treatment due to hepatotox-
icity or were unable to initiate chemoprophylaxis due to the 
clinician’s prediction of an increased risk of hepatotoxicity. 
In the presence of one or more of these contraindicating fac-
tors, it is important to start questioning whether the benefits 
of treating LTBI outweigh the risks when IL-17 and IL-23 
inhibitors are available.

This study has certain limitations, particularly its retro-
spective nature, depending on the quality of the available 
recorded data and its relatively short follow-up period. But 
there are also some strengths that can be highlighted: its 
multicentre and multinational approach, which improves 
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the generalization of the results and the sample size, clearly 
larger than that of the small case series available [35, 54–57].

5 � Conclusion

With the current evidence, it would be worth reviewing the 
current guidelines for the management of latent tuberculosis 
in patients with an indication for biologic therapy, regarding 
screening and treatment, and probably also to review the 
label of IL-23 and IL-17 inhibitors.

Thus, when concerns regarding tuberculosis reactivation 
exist, IL-17 or IL-23 inhibitors should be preferred over 
TNF antagonists for treatment of psoriatic disease. Addi-
tionally, in patients with LTBI considered at high risk for 
developing complications related to chemoprophylaxis, this 
preventive strategy may be waived before initiating treat-
ment with IL-17 inhibitors and especially IL-23 inhibitors.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s40257-​024-​00845-4.

Funding  Open access funding provided by FCT|FCCN (b-on).

Declarations 

Funding  No sources of funding were used to conduct this study or 
prepare this manuscript.

Conflict of interest  Tiago Torres declares the following conflicts of 
interest: AbbVie, Almirall, Amgen, Arena Pharmaceuticals, Biocad, 
Biogen, Boehringer Ingelheim, Bristol Myers Squibb, Celgene, Fre-
senius Kabi, Janssen, LEO Pharma, Eli Lilly, MSD, Mylan, Novartis, 
Pfizer, Samsung-Bioepis, Sanofi-Genzyme, Sandoz and UCB. Andrea 
Chiricozzi has served as advisory board member and consultant and 
has received fees and speaker’s honoraria or has participated in clini-
cal trials for AbbVie, Almirall, Bristol Myers Squibb, Leo Pharma, 
Lilly, Janssen, Novartis, Pfizer and Sanofi Genzyme. Luís Puig has 
received consultancy and/or speaker’s honoraria from and/or partici-
pated in clinical trials sponsored from AbbVie, Almirall, Amgen, Bax-
alta, Biogen, Boehringer Ingelheim, Bristol Myers Squibb, Celgene, 
Fresenius-Kabi, Janssen, JS BIOCAD, LEO Pharma, Lilly, Mylan, 
Novartis, Pfizer, Regeneron, Roche, Sandoz, Samsung-Bioepis, Sanofi 
and UCB. Ana Maria Lé has no conflicts of interest. Angelo Valerio 
Marzano reports consultancy/advisory board disease-relevant hono-
raria from AbbVie, Boehringer Ingelheim, Novartis, Pfizer, Sanofi and 
UCB. Paolo Dapavo has no conflicts of interest. Esteban Dauden has 
the following conflicts of interest: advisory board member, consultant, 
grants, research support, participation in clinical trials, honorarium for 
speaking, and research support, in connection with the following phar-
maceutical companies: Abbvie/Abbott, Almirall, Amgen-Celgene, 
Janssen-Cilag, Leo-Pharma, Novartis, Pfizer, MSD-Schering-Plough, 
Lilly, UCB, Brystol-Myers and Boehringer Ingelheim. José-Manuel 
Carrascosa acted as a consultant and/or speaker for and/or participated 
in clinical trials sponsored by Janssen Pharmaceuticals Inc., Eli-Lilly, 
AbbVie, Novartis, Amgen, Leo-Pharma, UCB, Boehringer Ingelheim, 
Almirall, Sandoz and Bristol Myers Squibb. Elizabeth Lazaridou has 
the following conflicts of interest: speaker's honoraria from and par-
ticipation in clinical studies and advisory boards with Abbvie, Leo, 
Novartis, Pfizer, UCB, Sanofi, Janssen, Lilly-Galderma, Pierre Fabre, 
L'Oreala and Galenica. Gleison Duarte is/has served as a scientific 

consultant, speaker or clinical trial investigator for Abbvie, Bayer, 
Janssen, Leo‐Pharma, Galderma, Sanofi, Boehringer, Novartis, Pfizer 
and UCB. André V. E. de Carvalho: Dr Carvalho acted as a consultant 
and/or speaker for and/or participated in clinical trials sponsored by 
companies that manufacture drugs used for the treatment of psoriasis, 
including Janssen Pharmaceuticals Inc., Eli-Lilly, AbbVie, Novartis, 
Amgen, Leo-Pharma, UCB and Boehringer Ingelheim. Ricardo Ro-
miti has received consulting fees from AbbVie, Boehringer Ingelheim, 
Bristol Myers Squibb, Eli Lilly, Galderma, Janssen, LEO Pharma, 
Novartis, Pfizer, Sanofi, and UCB Pharma; his institution has received 
research grants from AbbVie; and he has served as a paid speaker 
for AbbVie, Boehringer Ingelheim, Eli Lilly, Janssen, LEO Pharma, 
Novartis, Pfizer, Sanofi and UCB  Pharma. Natalia Rompoti has re-
ceived honoraria for lectures from Janssen, AbbVie, Genesis Pharma, 
Leo, Lilly Pharmaserve, Novartis and UCB, and support for scientific 
congress attendance from AbbVie, Janssen, Leo, Lilly Pharmaserve, 
Novartis and UCB. Laetitia Teixeira has no conflicts of interest to 
declare. Miguel Abreu has no conflicts of interest to declare. Elena 
Ippoliti has no conflicts of interest to declare. Carlo Alberto Maron-
ese has no conflicts of interest to declare. Mar Llamas-Velasco has 
the following conflicts of interest: advisory board member, consultant, 
grants, research support, participation in clinical trials, honorarium 
for speaking, research support, in connection with the following phar-
maceutical companies: Abbvie, Almirall, Amgen, Biogen, Celgene, 
Janssen-Cilag, Leo Pharma, Lilly, MSD, Novartis, Pfizer, UCB, Ky-
owa Kirin, Brystol-Myers and Boehringer Ingelheim. Eva Vilarrasa 
has received honoraria for acting as a consultant and/or speaker for Ab-
bVie, Almirall, Boehringer, Celgene, Janssen, Leo Pharma, Eli Lilly, 
MSD, Novartis, Pfizer and UCB. Elena del Alcázar has participated 
as an Secondary investigator and/or invited speaker for AbbVie, Jans-
sen, Novartis, Lilly, Leo Pharma, Almirall, Amgen, UCB and Sanofi. 
Athina‑Ioanna Daponte has no conflicts to declare. Marina Papoutsaki 
has received honoraria for advisory boards and lectures from Janssen, 
Leo Pharma, MSD, Genesis Pharma, Pfizer, Novartis, AbbVie and 
UCB, and support as an investigator in clinical studies from AbbVie, 
Novartis, Leo Pharma and Janssen. Andrea Carugno has no conflicts 
of interest. Francesco Bellinato has no conflicts of interest. Paolo Gi-
sondi has received honoraria for acting as a consultant and/or speaker 
for AbbVie, Almirall, Amgen, Biogen, Bristol Myers Squibb, Celgene, 
Janssen, LEO Pharma, Eli Lilly, MSD, Novartis, Pierre Fabre, Sanofi 
and UCB.

Ethics approval  The present study was conducted in accordance with 
the Declaration of Helsinki (initially published in 1964) on Ethical 
Principles for Medical Research Involving Human Subjects. Ethical 
approval was waived in view of the retrospective nature of the study, 
and all the procedures being performed were part of the routine care.

Consent to participate  Not applicable.

Consent for publication  Not applicable.

Availability of data and materials  Data are available within the article 
or its supplementary materials.

Code availability  Not applicable.

Author contributions  TT and PG contributed to the study conception, 
design and statistical analyses; TT, AML, FB and PG contributed to 
manuscript writing. All authors contributed to data collection and inter-
pretation of the data, provided critical feedback on the manuscript, 
approved the final manuscript for submission, and were accountable 
for the accuracy and integrity of the article.

https://doi.org/10.1007/s40257-024-00845-4


340	 T. Torres et al.

Open Access  This article is licensed under a Creative Commons Attri-
bution-NonCommercial 4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other 
third party material in this article are included in the article’s Creative 
Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons 
licence and your intended use is not permitted by statutory regula-
tion or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by-nc/4.0/.

References

	 1.	 MacNeil A, Glaziou P, Sismanidis C, Maloney S, Floyd K. 
Global epidemiology of tuberculosis and progress toward achiev-
ing global targets—2017. MMWR Morb Mortal Wkly Rep. 
2019;68(11):263–6.

	 2.	 Ai J-W, Ruan Q-L, Liu Q-H, Zhang W-H. Updates on the risk 
factors for latent tuberculosis reactivation and their managements. 
Emerg Microbes Infect. 2016;5(2): e10.

	 3.	 Armstrong AW, Read C. Pathophysiology, clinical pres-
entation, and treatment of psoriasis: a review. JAMA. 
2020;323(19):1945–60.

	 4.	 Gerdes S, Korber A, Biermann M, Karnthaler C, Reinhardt M. 
Absolute and relative psoriasis area and severity index (PASI) 
treatment goals and their association with health-related quality 
of life. J Dermatol Treat. 2020;31(5):470–5.

	 5.	 Rendon A, Schäkel K. Psoriasis pathogenesis and treatment. Int J 
Mol Sci. 2019;20(6):1–28.

	 6.	 Hawkes JE, Yan BY, Chan TC, Krueger JG. Discovery of the 
IL-23/IL-17 signaling pathway and the treatment of psoriasis. J 
Immunol. 2018;201(6):1605–13.

	 7.	 Zhang Z, Fan W, Yang G, et al. Risk of tuberculosis in patients 
treated with TNF-α antagonists: a systematic review and meta-
analysis of randomised controlled trials. BMJ Open. 2017;7(3): 
e012567.

	 8.	 Souto A, Maneiro JR, Salgado E, Carmona L, Gomez-Reino JJ. 
Risk of tuberculosis in patients with chronic immune-mediated 
inflammatory diseases treated with biologics and tofacitinib: a 
systematic review and meta-analysis of randomized controlled 
trials and long-term extension studies. Rheumatology (Oxford). 
2014;53(10):1872–85.

	 9.	 Cantini F, Nannini C, Niccoli L, et al. Guidance for the manage-
ment of patients with latent tuberculosis infection requiring bio-
logic therapy in rheumatology and dermatology clinical practice. 
Autoimmun Rev. 2015;14(6):503–9.

	10.	 Miller EA, Ernst JD. Anti-TNF immunotherapy and tubercu-
losis reactivation: another mechanism revealed. J Clin Invest. 
2009;119(5):1079–82.

	11.	 Khader SA, Pearl JE, Sakamoto K, et al. IL-23 compensates for 
the absence of IL-12p70 and is essential for the IL-17 response 
during tuberculosis but is dispensable for protection and antigen-
specific IFN-gamma responses if IL-12p70 is available. J Immu-
nol. 2005;175(2):788–95.

	12.	 Chackerian AA, Chen S-J, Brodie SJ, et  al. Neutralization 
or absence of the interleukin-23 pathway does not compro-
mise immunity to mycobacterial infection. Infect Immun. 
2006;74(11):6092–9.

	13.	 Kammüller M, Tsai T-F, Griffiths CE, et al. Inhibition of IL-17A 
by secukinumab shows no evidence of increased Mycobacterium 
tuberculosis infections. Clin Transl Immunol. 2017;6(8): e152.

	14.	 Nogueira M, Warren RB, Torres T. Risk of tuberculosis reacti-
vation with interleukin (IL)-17 and IL-23 inhibitors in psoria-
sis—time for a paradigm change. J Eur Acad Dermatol Venereol. 
2021;35(4):824–34.

	15.	 Smith CH, Yiu ZZN, Bale T, et al. British Association of Der-
matologists guidelines for biologic therapy for psoriasis 2020: a 
rapid update. Br J Dermatol. 2020;183(4):628–37.

	16.	 Sterling TR, Njie G, Zenner D, et al. Guidelines for the treat-
ment of latent tuberculosis infection: recommendations from the 
National Tuberculosis Controllers Association and CDC, 2020. 
MMWR Recomm Rep. 2020;69(1):1–11.

	17.	 World Health Organization. Guidelines on the management of 
latent tuberculosis infection [Internet]. (2015). Available from: 
http://​www.​who.​int/​tb/​publi​catio​ns/​latent-​tuber​culos​is-​infec​tion/​
en/.

	18.	 LoBue PA, Mermin JH. Latent tuberculosis infection: the final 
frontier of tuberculosis elimination in the USA. Lancet Infect Dis. 
2017;17(10):e327–33.

	19.	 Casanova J-L, Abel L. Genetic dissection of immunity 
to mycobacteria: the human model. Annu Rev Immunol. 
2002;20:581–620.

	20.	 Robert M, Miossec P. Reactivation of latent tuberculosis with TNF 
inhibitors: critical role of the beta 2 chain of the IL-12 receptor. 
Cell Mol Immunol. 2021;18(7):1644–51.

	21.	 Tsai T-F, Ho V, Song M, et al. The safety of ustekinumab treat-
ment in patients with moderate-to-severe psoriasis and latent 
tuberculosis infection. Br J Dermatol. 2012;167(5):1145–52.

	22.	 Errichetti E, Piccirillo A. Latent tuberculosis reactivation in a 
patient with erythrodermic psoriasis under treatment with usteki-
numab and a low dose steroid, despite isoniazid chemoprophy-
laxis. Eur J Dermatol. 2014;24(4):508–9.

	23.	 Tsai T-F, Chiu H-Y, Song M, Chan D. A case of latent tubercu-
losis reactivation in a patient treated with ustekinumab without 
concomitant isoniazid chemoprophylaxis in the PEARL trial. Br 
J Dermatol. 2013;168(2):444–6.

	24.	 Lynch M, Roche L, Horgan M, Ahmad K, Hackett C, Ramsay B. 
Peritoneal tuberculosis in the setting of ustekinumab treatment for 
psoriasis. JAAD Case Rep. 2017;3(3):230–2.

	25.	 Snast I, Bercovici E, Solomon-Cohen E, et al. Active tuberculosis 
in patients with psoriasis receiving biologic therapy: a systematic 
review. Am J Clin Dermatol. 2019;20(4):483–91.

	26.	 Singh S, Maniakis-Grivas G, Singh UK, et al. Interleukin-17 
regulates matrix metalloproteinase activity in human pulmonary 
tuberculosis. J Pathol. 2018;244(3):311–22.

	27.	 Ardain A, Domingo-Gonzalez R, Das S, et al. Group 3 innate 
lymphoid cells mediate early protective immunity against tuber-
culosis. Nature. 2019;570(7762):528–32.

	28.	 Lyadova IV, Panteleev AV. Th1 and Th17 cells in tuberculo-
sis: protection, pathology, and biomarkers. Mediators Inflamm. 
2015;2015: 854507.

	29.	 Cantini F, Nannini C, Niccoli L, Petrone L, Ippolito G, Goletti 
D. Risk of tuberculosis reactivation in patients with rheuma-
toid arthritis, ankylosing spondylitis, and psoriatic arthritis 
receiving non-anti-tnf-targeted biologics. Mediators Inflamm. 
2017;2017:8909834.

	30.	 Kleinschek MA, Muller U, Brodie SJ, et al. IL-23 enhances the 
inflammatory cell response in Cryptococcus neoformans infection 
and induces a cytokine pattern distinct from IL-12. J Immunol. 
2006;176(2):1098–106.

	31.	 Mourik BC, Lubberts E, de Steenwinkel JEM, Ottenhoff THM, 
Leenen PJM. Interactions between Type 1 interferons and the 
Th17 response in tuberculosis: lessons learned from autoimmune 
diseases. Front Immunol. 2017;8:294.

	32.	 Torrado E, Cooper AM. IL-17 and Th17 cells in tuberculosis. 
Cytokine Growth Factor Rev. 2010;21(6):455–62.

http://creativecommons.org/licenses/by-nc/4.0/
http://www.who.int/tb/publications/latent-tuberculosis-infection/en/
http://www.who.int/tb/publications/latent-tuberculosis-infection/en/


341Treatment of Psoriasis Patients with Latent Tuberculosis Using IL-17 and IL-23 Inhibitors

	33.	 Huang Y-W, Tsai T-F. A drug safety evaluation of risankizumab 
for psoriasis. Expert Opin Drug Saf. 2020;19(4):395–402.

	34.	 Ribero S, Licciardello M, Quaglino P, Dapavo P. Efficacy and 
safety of secukinumab in patients with plaque psoriasis and latent 
tuberculosis. Case Rep Dermatol. 2019;11(Suppl 1):23–8.

	35.	 Megna M, Patruno C, Bongiorno MR, et al. Lack of reactivation 
of tuberculosis in patients with psoriasis treated with secukinumab 
in a real-world setting of latent tuberculosis infection. J Derma-
tolog Treat. 2022;33(5):2629–33.

	36.	 Mrowietz U, Riedl E, Winkler S, et al. No reactivation of tubercu-
losis in patients with latent tuberculosis infection receiving ixeki-
zumab: a report from 16 clinical studies of patients with psoriasis 
or psoriatic arthritis. J Am Acad Dermatol. 2020;83(5):1436–9.

	37.	 Manzanares N, Vilarrasa E, López A, et  al. No tuberculosis 
reactivations in psoriasis patients initiating new generation 
biologics despite untreated latent tuberculosis infection: multi-
center case series of 35 patients. J Eur Acad Dermatol Venereol. 
2024;38(1):e26–8.

	38.	 Deodhar A, Mease PJ, McInnes IB, et al. Long-term safety of 
secukinumab in patients with moderate-to-severe plaque psoriasis, 
psoriatic arthritis, and ankylosing spondylitis: integrated pooled 
clinical trial and post-marketing surveillance data. Arthritis Res 
Ther. 2019;21(1):111.

	39.	 Leonardi C, Reich K, Foley P, et  al. Efficacy and safety of 
ixekizumab through 5 years in moderate-to-severe psoriasis: 
long-term results from the UNCOVER-1 and UNCOVER-2 
phase-3 randomized controlled trials. Dermatol Ther (Heidelb). 
2020;10(3):431–47.

	40.	 Blauvelt A, Reich K, Papp KA, et al. Safety of tildrakizumab 
for moderate-to-severe plaque psoriasis: pooled analysis of three 
randomized controlled trials. Br J Dermatol. 2018;179(3):615–22.

	41.	 Dixon WG, Hyrich KL, Watson KD, et al. Drug-specific risk of 
tuberculosis in patients with rheumatoid arthritis treated with anti-
TNF therapy: results from the British Society for Rheumatology 
Biologics Register (BSRBR). Ann Rheum Dis. 2010;69(3):522–8.

	42.	 Keane J. TNF-blocking agents and tuberculosis: new drugs illu-
minate an old topic. Rheumatology (Oxford). 2005;44(6):714–20.

	43.	 Cagatay AA, Caliskan Y, Aksoz S, et  al. Extrapulmonary 
tuberculosis in immunocompetent adults. Scand J Infect Dis. 
2004;36(11–12):799–806.

	44.	 Denholm JT, McBryde ES, Eisen DP, Penington JS, Chen C, 
Street AC. Adverse effects of isoniazid preventative therapy for 
latent tuberculosis infection: a prospective cohort study. Drug 
Healthc Patient Saf. 2014;6:145–9.

	45.	 Metushi I, Uetrecht J, Phillips E. Mechanism of isoniazid-
induced hepatotoxicity: then and now. Br J Clin Pharmacol. 
2016;81(6):1030–6.

	46.	 Miyazawa S, Matsuoka S, Hamana S, et al. Isoniazid-induced 
acute liver failure during preventive therapy for latent tuberculosis 
infection. Intern Med. 2015;54(6):591–5.

	47.	 Li AA, Dibba P, Cholankeril G, Kim D, Ahmed A. Case report of 
isoniazid-related acute liver failure requiring liver transplantation. 
Diseases. 2018;6(2):40.

	48.	 Centers for Disease Control and Prevention (CDC). Severe iso-
niazid-associated liver injuries among persons being treated for 
latent tuberculosis infection—United States, 2004–2008. MMWR 
Morb Mortal Wkly Rep. 2010;59(8):224–9.

	49.	 Kabbara WK, Sarkis AT, Saroufim PG. Acute and fatal isoniazid-
induced hepatotoxicity: a case report and review of the literature. 
Case Rep Infect Dis. 2016;2016:3617408.

	50.	 Lee SH, Yim J-J, Kim HJ, et al. Adverse events and develop-
ment of tuberculosis after 4 months of rifampicin prophylaxis in 
a tuberculosis outbreak. Epidemiol Infect. 2012;140(6):1028–35.

	51.	 Tostmann A, Boeree MJ, Aarnoutse RE, de Lange WCM, van der 
Ven AJAM, Dekhuijzen R. Antituberculosis drug-induced hepa-
totoxicity: concise up-to-date review. J Gastroenterol Hepatol. 
2008;23(2):192–202.

	52.	 Chung-Delgado K, Revilla-Montag A, Guillen-Bravo S, et al. Fac-
tors associated with anti-tuberculosis medication adverse effects: 
a case–control study in Lima, Peru. PLoS ONE. 2011;6(11): 
e27610.

	53.	 Niemi M, Backman JT, Fromm MF, Neuvonen PJ, Kivistö KT. 
Pharmacokinetic interactions with rifampicin: clinical relevance. 
Clin Pharmacokinet. 2003;42(9):819–50.

	54.	 Ibba L, Gargiulo L, Vignoli CA, et al. Safety of anti-IL-23 drugs 
in patients with moderate-to-severe plaque psoriasis and previ-
ous tuberculosis infection: a monocentric retrospective study. J 
Dermatol Treat. 2023;34(1):2241585.

	55.	 Machado Á, Abreu M, Torres T. Safety of secukinumab in pso-
riasis patients with latent tuberculosis infection. Eur J Dermatol. 
2020;30(6):740–1.

	56.	 Shu D, Zhang Z, Zhou EY, Ma X, Zhao Y. Is chemoprophylaxis 
necessary for all latent tuberculosis infection patients receiving 
IL-17 inhibitors? A cohort study. Dermatol Ther. 2020;33(6): 
e14512.

	57.	 Fiorella C. Treatment with secukinumab for plaque psoriasis in 
patients with infectious comorbidities and latent tuberculosis: a 
multi-case report analysis. Clin Case Rep. 2022;10(1): e05302.

Authors and Affiliations

Tiago Torres1,2   · Andrea Chiricozzi3,4 · Luis Puig5 · Ana Maria Lé1 · Angelo Valerio Marzano6,7 · Paolo Dapavo8 · 
Esteban Dauden9 · Jόse‑Manuel Carrascosa10 · Elizabeth Lazaridou11 · Gleison Duarte12 · André V. E. Carvalho13 · 
Ricardo Romiti14 · Natalia Rompoti15 · Laetitia Teixeira2,16 · Miguel Abreu2,17 · Elena Ippoliti3,4 · 
Carlo Alberto Maronese6,7 · Mar Llamas‑Velasco9 · Eva Vilarrasa5 · Elena del Alcázar10 · Athina‑Ioanna Daponte11 · 
Marina Papoutsaki15 · Andrea Carugno18 · Francesco Bellinato19 · Paolo Gisondi19

 *	 Tiago Torres 
	 torres.tiago@outlook.com

1	 Department of Dermatology, CAC ICBAS-CHP - Centro 
Académico Clínico ICBAS – CHP, Rua D. Manuel II, s/n, 
4100 Porto, Portugal

2	 UMIB ‑ Unit for Multidisciplinary Research in Biomedicine, 
Instituto de Ciências Biomédicas Abel Salazar, University 
of Porto, Porto, Portugal

3	 Dermatologia, Dipartimento Scienze Mediche e Chirurgiche, 
Fondazione Policlinico Universitario A. Gemelli IRCCS, 
Rome, Italy

http://orcid.org/0000-0003-0404-0870


342	 T. Torres et al.

4	 Dermatologia, Dipartimento Universitario di Medicina 
e Chirurgia Traslazionale, Università Cattolica del Sacro 
Cuore, Rome, Italy

5	 Department of Dermatology, Hospital de la Santa Creu i Sant 
Pau, Barcelona, Spain

6	 Dermatology Unit, Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Milan, Italy

7	 Department of Physiopathology and Transplantation, 
Università degli Studi di Milano, Milan, Italy

8	 Department of Medical Sciences, Dermatology Clinic, 
University of Turin, Turin, Italy

9	 Department of Dermatology, Hospital Universitario de La 
Princesa, Instituto de Investigación Sanitaria de La Princesa 
(IIS-IP), Madrid, Spain

10	 Department of Dermatology, Germans Trias i Pujol 
University Hospital (HUGTP), Autonomous University 
of Barcelona (UAB), Badalona, Spain

11	 Second Department of Dermatology‑Venereology, Aristotle 
University School of Medicine, Thessaloniki, Greece

12	 Instituto Bahiano de Imunoterapias-IBIS, Salvador, Brazil
13	 Ambulatório de psoríase, Hospital Moinhos de Vento, 

Porto Alegre, Brazil
14	 Faculty of Medicine, Hospital das Clínicas, University of São 

Paulo, São Paulo, Brazil
15	 Department of Dermatology‑Venereology, Faculty 

of Medicine, National and Kapodistrian University 
of Athens, ‘A. Sygros’ Hospital for Skin and Venereal 
Diseases, Athens, Greece

16	 Center for Health Technology and Services Research 
(CINTESIS), Porto, Portugal

17	 Department of Infectious Diseases, Centro Hospitalar 
Universitário de Santo António, Porto, Portugal

18	 Dermatology Unit, ASST Papa Giovanni XXIII, Bergamo, 
Italy

19	 Section of Dermatology and Venereology, Department 
of Medicine, University Hospital of Verona, Verona, Italy


	Treatment of Psoriasis Patients with Latent Tuberculosis Using IL-17 and IL-23 Inhibitors: A Retrospective, Multinational, Multicentre Study
	Abstract
	Background 
	Objective 
	Methods 
	Results 
	Conclusions 

	1 Introduction
	2 Material and Methods
	2.1 Study Population
	2.2 Data Collection
	2.3 Statistical Analysis
	2.4 Ethical Statement

	3 Results
	4 Discussion
	5 Conclusion
	References




