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Abstract
Tuberculosis (TB), caused by Mycobacterium tuberculosis, is a significant global 
health problem. In immunocompetent individuals, the microorganism can remain 
in a latent, non- contagious form, however, it may become active under conditions of 
immunosuppression. Tumour necrosis factor (TNF) inhibitors, which are frequently 
used for the management of immune- mediated disorders like psoriasis, have been 
associated with a significantly increased risk of reactivating latent TB. Consequently, 
international guidelines recommend TB screening and preventive treatment before 
starting anti- TNF therapy. These recommendations have extended to IL- 12/23, IL- 17, 
IL- 23 and TYK2 inhibitors under a caution principle, despite their different mecha-
nisms of action. However, current evidence suggests that some of these agents are ar-
guably not associated with an increased risk of TB reactivation or development of TB 
disease after infection, which calls for a critical reassessment of these guidelines. We 
have conducted a literature search evaluating the risk of TB reactivation associated 
with these innovative therapies, integrating findings from both randomized clinical 
trials and real- world evidence. The identified evidence is limited but the low number 
of identified cases of reactivation with IL- 17 and IL- 23 inhibitors prompts reconsider-
ing the need for preventive treatment for latent TB in all cases, regardless of biologic 
class or individual patient's risk of TB reactivation or drug toxicity. This review, along 
with the clinical insight of a panel of experts on behalf of the SPIN- FRT, led to the 
development of these consensus recommendations for managing psoriasis treatment 
in patients with latent TB infection or at risk of TB infection, who are receiving or are 
intended to receive biologic and non- biologic targeted therapies. These recommenda-
tions highlight the need for updates to the existing guidelines, aiming to provide a 
more differentiated approach that reflects the evolving landscape of psoriasis treat-
ment and its implications for TB management.
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I N TRODUC TION

Psoriasis is a common, chronic, inflammatory skin disease 
associated with an increased risk of comorbidities such as 
psoriatic arthritis, metabolic syndrome, cardiovascular dis-
eases and depression.1,2

The interleukin (IL)- 23/IL- 17 axis and tumour necrosis 
factor (TNF) are crucial pathways underpinning the immu-
nopathogenesis of psoriasis. The advent of targeted therapies 
directed to such pathways has markedly transformed psoria-
sis management. However, these therapies require a nuanced 
risk–benefit evaluation due to potential complications, in-
cluding an increased risk of opportunistic infections, such 
as tuberculosis (TB).

TB, caused by Mycobacterium (M.) tuberculosis complex 
bacteria, represents a significant public health concern, as 
it is a leading cause of mortality from infectious diseases 
globally.3 The pathogenesis of TB is initiated by the inhala-
tion or ingestion of M. tuberculosis, leading to its phagocyto-
sis by macrophages within the lungs or alimentary tract.4,5 
Ineffective macrophage response results in the intracellular 
survival and multiplication of the bacteria, fostering a cycle 
of bacterial release and re- phagocytosis. In immunocompe-
tent individuals, Th1 lymphocytes are mobilized to initiate a 
cellular immune reaction through the secretion of cytokines 
such as interferon (INF)- γ, IL- 12 and TNF, which are pivotal 
in granuloma formation and maintenance.6 Consequently, 
the infection progresses to a latent stage within granu-
lomas, characterized by asymptomatic latency and non- 
contagiousness, called latent TB infection (LTBI).7,8 This 
ability of Th1 cytokines to promote containment of TB in-
fection is well exemplified by cases of individuals with gene 
mutations in the IL- 12/INFγ axis, who have experienced 
disseminated infections after Bacillus Calmette–Guérin 
vaccination.9,10

In immune compromised conditions, such as in cases 
of human immunodeficiency virus (HIV) infection and 
other forms of immunosuppression,11 M. tuberculosis can 
escape immune control, leading to TB disease.12 According 
to the 2023 World Health Organization (WHO) report, 
about a quarter of the global population is estimated to have 
LTBI.13,14 In these individuals, the overall lifetime risk of TB 
reactivation ranges from 5% to 10%.3,12

Considering the widespread prevalence of LTBI and the 
endemic nature of TB in certain regions, coupled with the 
chronicity of psoriasis, there is a significant likelihood that 
patients with psoriasis may have been in contact M. tubercu-
losis at some point in their lives, possibly leading to LTBI or 
TB disease. Consequently, it becomes vital to assess the po-
tential influence of psoriasis therapies, especially those that 
modulate the host immune responses, on the reactivation of 
TB infection.

In that regard, extensive clinical data, including meta- 
analyses of randomized clinical trials (RCT), pooled safety 
analyses and real- world clinical observations, have demon-
strated that treatment with TNF inhibitors is linked with a 
high risk of TB infection or LTBI reactivation.15–20 This is 

largely attributed to the crucial role of TNF in both granu-
loma formation and Th1 cell responses.6

As a result, comprehensive guidelines have been estab-
lished, emphasizing the necessity of TB screening for pa-
tients undergoing TNF inhibitors. Standard diagnostic 
tests include tuberculin skin test (TST), IFN- γ release as-
says (IGRA) and chest X- ray.21,22 If the patient is IGRA-  or 
TST- positive, and in the absence of clinical and radiologi-
cal evidence of TB disease or detection of M. tuberculosis 
in a microbiological sample, LTBI is diagnosed.. In those 
with LTBI, candidate to biological therapy, the preventive 
therapy is recommended irrespective of the biologic agent 
chosen.16,23–26 Most protocols of TB preventive therapy in-
clude short- course rifampicin monotherapy (600 mg once 
daily [qd] for 4 months), long- course isoniazid monother-
apy (300 mg qd for 6–9 months) or combination rifampicin/
isoniazid (600/300 mg qd for 3 months) starting 4 weeks 
before biologic therapy.27 However, TB preventive therapy 
is associated with numerous adverse effects and several 
contraindications for its usage. Isoniazid is associated with 
hepatotoxicity, peripheral neuropathy, cutaneous adverse 
drug reactions, gastrointestinal symptoms and neuro- 
psychiatric adverse effects, including cognitive impairment 
and lethargy.28 Rifampicin is associated with the onset of 
‘flu- like’ symptoms, hepatotoxicity, cutaneous adverse drug 

Key points

Why was the study undertaken?

• To formulate recommendations for the treatment 
of psoriasis with biologic and non- biologic tar-
geted therapies in patients with latent tubercu-
losis infection or at risk for tuberculosis disease 
progression and to evaluate the risk of tubercu-
losis reactivation associated with IL- 12/23, IL- 17, 
IL- 23 and TYK2 inhibitors, and reassess the ne-
cessity of preventive treatment before their use.

What does this study add?

• This study provides evidence suggesting a low 
risk of tuberculosis reactivation with IL- 17 and 
IL- 23 inhibitors, prompting a reconsideration of 
current preventive treatment guidelines for such 
drugs.

What are the implications of this study for 
disease understanding and/or clinical care?

• It advocates for updated guidelines that offer a 
more differentiated approach to managing pso-
riasis in patients with tuberculosis infection or at 
risk for tuberculosis disease progression, reflect-
ing new evidence on drug safety.
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reactions, immune- mediated thrombocytopenia, as well as 
a wide range of drug interactions.29 Also, inadequate or un-
necessary use of TB preventive therapy may contribute for 
the development of drug- resistant TB.

Adopting a cautious approach, current guidelines for TB 
screening and preventive therapy, except the recently pub-
lished Austrian consensus,30 are similarly applied to all bi-
ologic therapies used in psoriasis treatment, encompassing 
not only TNF inhibitors but also novel biologics and non- 
biologic targeted therapies (except for apremilast) that differ 
significantly in their mechanisms of action. Given the po-
tential contraindications and adverse effects associated with 
TB preventive therapy regimens, the risk–benefit of starting 
anti- TB treatment should be carefully weighed. Thus, it is 
essential to assess the risk of TB reactivation associated with 
these newer therapeutic classes.31

To assess the risk of TB reactivation associated with the 
various newer biologic and non- biologic targeted therapies, 
we conducted a thorough literature search to evaluate the 
clinical evidence from RCTs and real- world clinical stud-
ies. This review specifically focused on the potential link 
between novel biologic and non- biologic targeted therapies 
for psoriasis (i.e. IL- 17 inhibitors, IL- 23 inhibitors, IL- 12/23 
inhibitors, phosphodiesterase 4 (PDE4) inhibitors and TYK2 
inhibitors) and the risk of TB reactivation. We also inte-
grated scientific insights on the molecular targets of these 
drugs and their influence on TB pathogenesis. Our find-
ings, combined with the collective clinical experience of a 
panel of experts, acting on behalf of Skin Inflammation & 
Psoriasis International Network–Fondation René Touraine 
(SPIN- FRT), led to the formulation of recommendations for 
the treatment of psoriasis with these agents in patients with 
LTBI or at risk for TB infection.

M ETHODS

Literature search

Search strategy

A literature search was executed in PubMed, up to 19 March 
2024. The queries were as follows:

a. ((Tuberculosis) OR (TB) OR (LTBI)) AND (ustekinumab),
b. ((Tuberculosis) OR (TB) OR (LTBI)) AND ((secukinumab) 

OR (ixekizumab) OR (brodalumab) OR (bimekizumab)),
c. ((Tuberculosis) OR (TB) OR (LTBI)) AND ((guselkumab) 

OR (risankizumab) OR (tildrakizumab)),
d. ((Tuberculosis) OR (TB) OR (LTBI)) AND (apremilast),
e. ((Tuberculosis) OR (TB) OR (LTBI)) AND 

(deucravacitinib).

The search strategy was designed to capture keywords 
across all article fields. Additionally, the reference lists of 
selected full- text articles and relevant review articles were 
examined to identify further pertinent studies.

Eligibility criteria

This literature review assesses the available evidence regard-
ing the risk of TB reactivation in patients with LTBI treated 
with biologic therapies other than TNF inhibitors and non- 
biologic targeted therapies as specified below.

The following inclusion criteria were applied:

(i) Systematic reviews, pooled analysis and open- label 
extensions of randomized clinical trials including 
data on the reactivation of TB in patients with 
LTBI treated with IL- 17 inhibitors (secukinumab, 
ixekizumab, brodalumab and bimekizumab), IL- 
23 inhibitors (guselkumab, risankizumab and til-
drakizumab), IL- 12/IL- 23 inhibitors (ustekinumab), 
PDE4- inhibitors (apremilast) and TYK2 inhibitors 
(deucravacitinib).

(ii) Real- world studies and case reports evaluating the re-
activation of TB in patients with LTBI treated with IL- 
17 inhibitors (secukinumab, ixekizumab, brodalumab 
and bimekizumab), IL- 23 inhibitors (guselkumab, 
risankizumab and tildrakizumab), IL- 12/IL- 23 inhibi-
tors (ustekinumab), PDE4- inhibitors (apremilast) and 
STAT TYK2 inhibitors (deucravacitinib).

Abstracts, conference reports and manuscripts whose full 
texts were unavailable or written in languages other than 
English were excluded.

Data extraction

Titles and abstracts were initially reviewed to pinpoint ar-
ticles that potentially matched the criteria. The full texts 
of these articles were examined for eligibility. For data ex-
traction, a standardized form was employed, capturing the 
following items: first author, publication year, study type, 
location, investigated drug, disease, count of LTBI- positive 
patients included with complete, incomplete or lacking pre-
ventive therapy, reasons for incomplete or lack of preven-
tive therapy, number of TB reactivation cases and duration 
of follow- up. Review of article abstracts and full texts, and 
data extraction were independently performed by two au-
thors (NB and TT). Cases of disagreement were resolved by 
discussion.

Data analysis and results

The search yielded a total of 193 articles, broken down as 
follows: 85 for query a, 60 for b, 26 for c, 19 for d and 3 
for e (see search strategy). An additional 19 studies were 
retrieved through reference screening, totalling 211 stud-
ies. Fifty studies were identified more than once through 
the search. Out of the 161 unique entries, 23 articles met 
the criteria (Figure 1). Data were extracted using a stand-
ardized form, cohesively synthesized in a narrative format 
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and organized into a comprehensive table including stud-
ies investigating TB disease reactivation in patients with 
incomplete or absent LTBI preventive therapy under IL- 17 
inhibitor or IL- 23 inhibitor biologics (Table 1). Documented 
cases of TB reactivation in patients under ustekinumab are 
reported in Table 2.

Recommendation development and 
establishment of consensus

Two experts (TT and LP) utilized the results of the litera-
ture search to initially propose a set of recommendations, 
which were presented to a select panel comprising 14 in-
dependent experts, including dermatologists (belonging to 
the scientific committee of the SPIN- FRT) and infectious 
diseases specialists. Panel members were invited to either 
endorse the proposed recommendations or suggest amend-
ments. The feedback received was carefully considered, 
leading to the refinement of the recommendations. The 
revised recommendations were subsequently resubmitted 
to the panel for a vote. This iterative process of review and 
voting continued until a consensus was reached among all 
the experts.

Literature search limitations

There is the possibility that certain studies were not cap-
tured if their abstracts, titles or keywords did not contain 
the search terms. All instances of TB disease in patients with 
the diagnosis of LTBI were classified as cases of TB reactiva-
tion. It is important to note that the original study authors 
did not definitively determine in all cases if it was instances 
of TB reactivation or de novo infections, although the latter 
is considered unlikely.

SU PPORTI NG EV IDE NCE : 
R A N DOM IZ ED CLI N ICA L TR I A L S 
A N D R E A L - WOR L D EV IDE NCE

IL- 17 inhibitors: Secukinumab, ixekizumab, 
brodalumab and bimekizumab

IL- 17A is recognized as a pivotal effector molecule in the 
pathogenesis of psoriasis. Several biologic agents targeting 
the IL- 17 family have been developed: (i) monoclonal an-
tibodies (mAbs) directly targeting IL- 17A, such as secuki-
numab (fully human immunoglobulin [Ig]G1k mAb) and 
ixekizumab (humanized IgG4 mAb); (ii) a mAb targeting 
the IL- 17RA subunit of the IL- 17A receptor, brodalumab 
(fully human IgG2 mAb), which inhibits the biologic activ-
ity not only of IL- 17A but also of IL- 17C, IL- 17E and IL- 17F; 
(iii) a mAb targeting both IL- 17A and IL- 17F, bimekizumab 
(humanized IgG1 mAb).

The exact role of IL- 17A (and the IL- 17 family at large) 
in the immune response to M. tuberculosis is still a matter 
of debate and seems dependent on the stage of infection. 
In some models, Th17 response seems crucial for initiat-
ing early protective immunity to M. tuberculosis infection, 
aiding in the recruitment of neutrophils, macrophages and 
Th1 cells to the inflamed tissue.32 In others, IL- 17 is impli-
cated in the maturation of granulomas from the nascent to 
the mature stage.33 However, IL- 17- induced responses seem 
to be essential for mounting protective immunity against 
M. tuberculosis only when the Th1/IFN- γ axis is compro-
mised.34,35 Moreover, recent findings demonstrate that in-
hibiting Th17 effector responses in mice, either through 
IL- 17A or IL- 17F neutralization by antibodies, or via knock-
down of IL- 17RA or IL- 22, does not impair host control of 
M. tuberculosis, while mice deficient in TNF rapidly suc-
cumb to infection.36,37 Notably, in an in vitro human micro-
granuloma model, inhibiting IL- 17A using secukinumab did 

F I G U R E  1  Flow chart of the literature search strategy.
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not reverse M. tuberculosis dormancy, whereas the IL- 12- p40 
inhibitor ustekinumab, the TNF inhibitor adalimumab and 
the recombinant IL- 1 receptor antagonist (IL- 1RA) anakinra 
promoted M. tuberculosis reactivation, establishing a mecha-
nistic connection to human therapeutics.38,39

Recent reviews40,41 and comprehensive cohort safety stud-
ies,42–47 have thoroughly analysed data from Phase I, II and 
III clinical trials and post- marketing studies, focusing on IL- 
17 inhibitors (secukinumab, ixekizumab and brodalumab) 
used in treating psoriasis, psoriatic arthritis, ankylosing 
spondylitis and hidradenitis suppurativa. It is important to 
emphasize that patients with LTBI were typically eligible for 
enrolment in these trials, and they received TB preventive 
therapy in accordance with local guidelines. These analyses 
consistently found no evidence of TB reactivation in patients 
with LTBI undergoing treatment with IL- 17 inhibitors to-
gether with preventive treatment for TB. The clinical sig-
nificance of this observation is reinforced by the inclusion 
in these studies of several thousand patients, accounting for 
tens of thousands of patient- years' exposure. Notably, this 
figure reaches up to 112,280 patient- years in a pooled safety 
analysis for secukinumab when post- marketing exposure 
was included.47 Also, for the latest IL- 17A/IL- 17F dual in-
hibitor (bimekizumab) pooled analysis of safety data from 
Phase III clinical trials48 and extension studies up to 3 years 
are available,49,50 with no cases of TB reported.

Although these studies offer encouraging evidence re-
garding the relative safety of IL- 17 inhibitors in treating 
patients with LTBI, the administration of prior preven-
tive therapy introduces a significant confounding factor. 
A meaningful exception consists of a subgroup of 6 LTBI- 
negative patients who became LTBI- positive while receiving 
ixekizumab but did not undergo concurrent TB preventive 
therapy. This finding was highlighted in a pooled safety 
analysis encompassing 16 trials for psoriasis and psoriatic 
arthritis.46 Similarly, a separate pooled safety analysis of 5 
trials involving secukinumab for psoriasis included 25 pa-
tients with a history of treated pulmonary TB disease who 
tested IGRA- negative at screening. These patients were 
treated with secukinumab without undergoing TB preven-
tive therapy.39 In both patient cohorts, no cases of TB reac-
tivation were reported, underscoring the arguable safety of 
these treatments in this specific population..39,46

Numerous retrospective studies and case reports have 
been recently published, describing cases of patients with 
LTBI receiving IL- 17 inhibitors in the absence of adequate 
TB preventive therapy.51–63 The primary reasons for patients 
not receiving appropriate preventive therapy included liver 
disease or toxicity, contraindications due to existing comor-
bidities or potential pharmacological interactions, along 
with cases of patient's refusal. A subset of patients initiated 
preventive treatment but were unable to complete it, due to 
poor adherence or the emergence of safety concerns.

These reports, which corroborate and expand the in-
sights gained from clinical trials,39,46 offer a unique chance 
to conduct an unbiased assessment and provide meaningful 
insights into the usefulness of preventive therapy for LTBI 

patients undergoing such therapies. Table 1 provides a com-
prehensive list of the available studies, categorizing them ac-
cording to the specific IL- 17 inhibitors used.

Aggregating data from various studies reveals that a 
total of 212 patients with LTBI, lacking appropriate pre-
ventive therapy, were treated with secukinumab over a pe-
riod ranging from 12 to 32 months.51–53,55,57–63 Within this 
cohort, 169 patients did not undergo any form of preven-
tive therapy, 15 patients ceased their prescribed preventive 
therapy prematurely, failing to complete it and 25 had been 
previously treated for TB disease. Data regarding interrup-
tion or absence of preventive therapy were unavailable for 
the remaining 3 patients. Additionally, 38 patients without 
proper preventive therapy were administered ixekizumab 
for periods between 21 and 32 months, and 15 patients re-
ceived brodalumab for 10–32 months.56,57,62,63 In these latter 
groups, 32 and 7 patients on ixekizumab and brodalumab, 
respectively, did not receive any TB preventive therapy, while 
the rest discontinued their prophylactic course before com-
pletion (in some cases the information was lacking).

Only one of these patients exhibited signs of TB disease 
reactivation.62 Considering the unique characteristics of 
the patient cohort included in real- world settings, which 
includes individuals with contraindications to or with high 
risk of toxicity to standard TB preventive therapy, the rare 
occurrence of TB reactivation in these cases is particularly 
noteworthy.

The evidence described above highlights the safety of IL- 
17 inhibitors in patients with LTBI, even in the absence of 
preventive therapy, as they are unlikely to increase the risk 
of TB reactivation.

IL- 23 (p19) inhibitors: Guselkumab, 
risankizumab and tildrakizumab

IL- 23, a member of the IL- 12 cytokine family, is composed of 
two distinct subunits: p40, which is shared with IL- 12, and 
p19, exclusive to IL- 23. The role of IL- 23 in the pathogenesis 
of psoriasis is crucial, acting as an upstream regulatory cy-
tokine in the Th17/IL- 17 pathway.64

Like IL- 17A, IL- 23 seems implicated in protective  
responses to M. tuberculosis65; however, its significance ap-
pears to be overshadowed by Th1 responses, being import-
ant only when the Th1/IFNγ axis is compromised.

Selective inhibition of IL- 23 is accomplished through 
the neutralization of its unique p19 subunit by mAbs such 
as guselkumab (a fully human IgG1 lambda mAb), risanki-
zumab (a humanized IgG1 mAb) and tildrakizumab (a hu-
manized IgG1 kappa mAb). The safety and efficacy of these 
agents is well- established through extensive RCTs and real- 
world clinical experience.

As reported in the case of IL- 17 targeted therapies, 
comprehensive reviews41,66–68 have specifically focused 
on investigating the occurrence of TB reactivation in pa-
tients with LTBI. Pooled safety studies,69–71 encompassing 
data from multiple RCTs (including Phase I, II, and III for 



   | 9TORRES et al.

psoriasis and psoriatic arthritis), offer corroborative evi-
dence in this regard. No cases of TB reactivation were re-
ported in clinical trials for targeted IL- 23 therapies. This 
findings are relevant considering the substantial number of 
patients involved: 2072 patients treated with risankizumab 
with an exposure of 7927 patient- years (PY),69 4399 patients 
treated with guselkumab with an exposure of 10,787 PY70 
and 1413 patients treated with tildrakizumab, with expo-
sures ranging from 4 to 76 weeks.71 Similar findings were 
observed in Phase 2 and Phase 3 studies with guselkumab 
and risankizumab in inflammatory bowel disease (ul-
cerative colitis and for patients with Crohn's disease).72–76 
However, it is important to note that patients with LTBI 
were typically included in these studies only after undergo-
ing preventive therapy, introducing a potential confound-
ing bias. Despite this, there were exceptions within these 
cohorts, providing valuable insights. In the IMMhance 
Phase III clinical trial, designed to evaluate risankizumab 
for the treatment of psoriasis, there was a subset of 31 pa-
tients who were IGRA- positive during screening but did 
not receive LTBI preventive therapy.77 These individuals 
were exposed to risankizumab for a duration of 55 weeks. 
Additionally, in a pooled analysis from two Phase III stud-
ies focusing on guselkumab, a group of 7 patients began TB 
preventive treatment concurrently with guselkumab ther-
apy, and 5 more initiated preventive treatment after starting 
guselkumab.78 In both cohorts, no cases of TB reactivation 
were reported.

In real- world clinical settings, as summarized in Table 1, 
a total of 68 LTBI patients who did not receive adequate TB 
preventive therapy were treated with risankizumab for peri-
ods ranging from 9 to 32 months.56,57,62,77 Fifty- one patients 
did not undergo any preventive therapy, 15 did not complete 
the preventive regimen, and information was lacking for 
33 patients. Furthermore, 25 additional patients (21 with-
out preventive therapy, 3 with incomplete preventive ther-
apy and 1 with no available information) were treated with 
guselkumab for 24–32 months.56,62,79 Regarding tildraki-
zumab, 23 patients (19 without preventive therapy and 4 
with incomplete preventive therapy) received treatment for 
24–32 months.62,80 Remarkably, there were no documented 
cases of TB reactivation, a fact that reinforces the safety pro-
file of targeted IL- 23 inhibitors in patients with LTBI who 
lacked standard prophylactic care.

Thus, as with IL- 17 inhibitors, existing evidence rein-
forces the safety profile of IL- 23 inhibitors in patients with 
LTBI in the absence of preventive therapy, due to the likely 
non- increased risk of TB reactivation.

IL- 12/23 (p40) inhibitor: Ustekinumab

Ustekinumab, a fully human IgG1 kappa mAb targeting 
the p40 subunit, is a non- selective IL- 23 inhibitor. As p40 
is also a component of IL- 12, ustekinumab also targets this 
cytokine. This becomes especially important in the con-
text of infection, as IL- 12 is involved in promoting Th1 cell 

responses, which are vital for granuloma formation and ef-
fective responses against M. tuberculosis.81

A pooled analysis of 5 RCTs in psoriasis and 6 Phase II/III 
studies in inflammatory bowel disease reported no cases of 
TB reactivation in patients undergoing TB preventive ther-
apy starting at baseline.82,83 However, in the PEARL Phase 
III study on psoriasis, one of 167 LTBI patients who had an 
abnormal chest X- ray but normal TST/IGRA and did not 
receive preventive therapy developed asymptomatic pulmo-
nary TB.84 Subsequent real- world clinical data (Table 2) re-
ported three additional cases of TB reactivation in patients 
who had received complete preventive therapy and were 
treated with ustekinumab for different conditions (psoria-
sis, psoriatic arthritis and Crohn's disease).85–89 The time to 
reactivation varied, ranging from 15 days to 38 months after 
treatment initiation, though most cases occurred within the 
first 2 months.

Although data on TB reactivation with ustekinumab are 
limited, the reported cases warrant further investigation 
into the risk of TB reactivation with IL- 12/23 inhibition. The 
currently available evidence combined with the potential 
impact of IL- 12 inhibition on immune defence against TB 
infection suggests that caution is warranted in waiving TB 
preventive therapy before initiating ustekinumab.

Non- biologic targeted therapies: PDE4 and 
TYK2 inhibitors

PDE4 inhibitors: Apremilast

Cyclic adenosine monophosphate (cAMP), a ubiquitous 
secondary messenger, plays a crucial role in modulating 
various cellular responses. In psoriasis, cAMP activates 
a series of molecular events leading to the suppression of 
pro- inflammatory cytokine release and keratinocyte pro-
liferation, key pathogenetic factors in this disease. The deg-
radation of cAMP is mediated by phosphodiesterases, with 
PDE- 4 being the predominant isoenzyme in immune cells. 
Targeted inhibition of PDE- 4 stabilizes cAMP levels, thus 
offering a therapeutic approach in psoriasis by reducing 
inflammation and modulating the dysregulated immune 
response. Apremilast was the first orally available PDE- 4 
inhibitor approved by the FDA in 2014 for the treatment of 
moderate- to- severe plaque psoriasis.90

A series of randomized Phase III trials evaluated apremi-
last for psoriasis91 and psoriatic arthritis,92–95 encompassing 
1184 patients with psoriasis with exposure extending up to 
3 years and 1348 patients with psoriatic arthritis throughout 
an exposure period of 24–52 weeks. These trials excluded pa-
tients with TB disease or a history of incompletely treated 
TB, and they did not mandate LTBI testing prior to enrol-
ment. There were no reported cases of TB disease. This ob-
servation is significant, as it implies that patients with LTBI 
may have been included and treated with apremilast without 
prophylactic measures, yet no reactivation events were doc-
umented. In fact, and unlike other biologic and non- biologic 
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targeted therapies, apremilast was approved by the regula-
tory authorities without the need for TB screening or man-
datory LTBI treatment before initiating apremilast.

Several real- world studies have been conducted and 
none reported instances of TB reactivation.96,97 A compre-
hensive retrospective analysis utilizing a large US- based 
claims database, including patients diagnosed with psoriasis  
and/or psoriatic arthritis who were administered at least one 
dose of apremilast between 2014 and 2018, identified only 
two cases of TB disease among 10,074 patients treated with 
apremilast.98

This evidence collectively strengthens the fact that 
apremilast is unlikely to be associated with a significant in-
creased risk of reactivating latent TB.

TYK2 inhibitors: Deucravacitinib

TYK2 is a member of the Janus kinase (JAK) family and 
plays a crucial role in the signalling pathways downstream 
several pro- inflammatory cytokine receptors, notably IL- 12, 
IL- 23 and Type I IFNs, which are crucial in the pathogen-
esis of psoriasis and other autoimmune disorders. The se-
lective inhibition of TYK2, therefore, results in a decrease 
in inflammation and modulation of the immune response, 
offering a targeted therapeutic approach in the management 
of these conditions. Deucravacitinib, a selective oral TYK2 
inhibitor, received its first approval by the FDA in 2022 for 
treatment of adults with moderate- to- severe plaque psoria-
sis, demonstrating superior efficacy in pivotal Phase III tri-
als compared to apremilast.99,100

RCTs of deucravacitinib have not reported any case of TB 
reactivation and there have been no real- world clinical re-
ports of TB reactivation in patients treated with deucravac-
itinib (without or without preventive therapy), although 
the data are limited to this point. Nevertheless, preventive 
therapy is advised for patients with LTBI.101 This caution is 
justified because TYK2 inhibition impairs function of IL- 12, 
a cytokine known to play a role in fighting granulomatous 
infections through the induction of a Th1 response, which 
may increase the risk of TB reactivation.

E X PERT CONSE NSUS 
R ECOM M E N DATIONS

The data reviewed herein—albeit acknowledging its potential 
limitations, such as underreporting—indicate a significantly 
different risk of TB reactivation in patients with LTBI treated 
with IL- 17, IL- 23 or PDE4 inhibitors compared with TNF 
inhibitors and a potentially different risk compared with IL- 
12/23 or TYK2 inhibitors (even though data on TB reactiva-
tion with ustekinumab and deucravacitinib is limited or not 
yet available, the mechanisms of action of these drugs and their 
implications regarding the immunopathology of granuloma 
maintenance support the recommendations provided below).

Thus, there is a rationale for adopting a distinct therapeu-
tic approach for psoriasis in patients with LTBI or at risk for 
TB disease progression depending on the selected agent, par-
ticularly due to the non- negligible risks associated with TB 
preventive therapy. This contrasts with almost all the current 
recommendations, which do not make any difference based 
on the therapeutic agent used for psoriasis.16,23–25 The excep-
tion is the Austrian consensus that no longer recommends 
preventive treatment for patients being treated with IL- 17 
inhibitors.30

Moreover, the accessibility to these therapeutic options, 
particularly newer targeted therapies, may be influenced by 
several factors such as financial constraints, reimbursement 
policies or other issues, at least as first- line treatments. For 
instance, in many countries, TNF inhibitors (both biosim-
ilars and originals) are often prescribed as the first line due 
to their lower cost, provided there are no contraindications 
for the patient. Consequently, patients from certain regions, 
especially those from economically disadvantaged areas, 
may lack access to newer biologics and non- biologic targeted 
treatments. This situation is likely to persist as additional bi-
osimilars, such as those of ustekinumab, are approved and 
made available.

Based on these premises, the existing guidelines and 
the current clinical practice, the expert group authoring 
this manuscript, within the framework of the SPIN- FRT, 
proposes specific recommendations for the treatment of 
psoriasis with biologic and non- biologic target therapies in 
patients with LTBI or at risk for TB disease progression.

The recommendations reported below, which account 
for these potential scenarios, are organized into four 
categories:

1. Screening for LTBI/TB disease before initiating targeted 
therapies, and management of patients who test positive 
or negative (Figure  2).

2. Management of patients with previously treated TB dis-
ease or previously treated LTBI (with preventive treat-
ment) (Figure 3).

3. Management of patients being treated with biologic and 
non- biologic targeted therapies who develop TB disease 
(Figure 4).

4. Periodic TB screening in patients being treated with bio-
logic and non- biologic targeted treatments (Figure 5).

An all- encompassing decision tree, which encapsulates 
these recommendations, is presented in Figure 1.

These recommendations take into account the currently 
available biologic and non- biologic targeted therapies for 
psoriasis and may potentially be extrapolated to other agents 
of the same therapeutic classes as they become available. As 
agents from new therapeutic classes become available or new 
evidence emerges, these recommendations may be updated.

1. Screening for LTBI/TB disease before initiating targeted 
therapies:
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Recommendation

All patients starting with biologic and non- biologic tar-
geted therapies, such as TNF inhibitors, IL- 12/23 inhibitors, 
IL- 17 inhibitors, IL- 23 inhibitors or TYK2 inhibitors, should 
be screened for LTBI/TB disease following local guidelines 
(screening for LTBI/TB disease may include an epidemio-
logical anamnesis, clinical observation, chest X- ray, IGRA, 
tuberculin test (TST) and sputum tests for M. tuberculosis 
detection). In the case of PDE4 inhibitors, screening for 
LTBI/TB disease, it is not required.

1.1 If negative for LTBI:

1.1.1 People at high risk for TB exposure:

• Close contacts of persons exposed to contagious cases of TB.

• Individuals, including children, who have immigrated 
from high TB endemic areas within the last 5 years.

• Residents and employees of high- risk institutional 
settings (prisons, nursing homes, homeless shelters,  
drug addiction treatment facilities and healthcare 
facilities).

• Healthcare providers who care for high- risk persons.
• Some medically underserved, populations at risk of pov-

erty or social exclusion as defined locally.
• High- risk minority populations defined locally as having 

an increased prevalence of TB.
• Infants, children and adolescents exposed to contagious 

cases of TB.
• Persons who inject illicit drugs or any other locally identi-

fied high- risk substance users.
• Persons who live in, regularly visit or work in countries 

with high TB incidence.

F I G U R E  2  Proposed recommendation for patients who were never treated for TB or LTBI.

F I G U R E  3  Proposed recommendation for patients with previously treated TB disease or previously treated LTBI.

NoYes

Previous treatment of TB 
or LTBI deemed adequate?

Risk of TB exposure, or 
of developing TB disease 

once infected

Risk of toxicity or drug-drug interaction 
with 

LTBI treatments?
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1.1.2 People at high risk of developing TB disease once 
infected

• Persons with human immunodeficiency virus (HIV) 
infection.

• Persons who have underlying medical conditions known 
to increase the risk of progression to TB disease, such 
as diabetes, silicosis, chronic renal failure, malignancies 
(haematological malignancies and solid tumours), low 
body weight (<90% of ideal body weight), gastrectomy or 
jejunoileal bypass, malnutrition and high alcohol con-
sumption (>60 g/day).

• Persons who inject illicit drugs or any other locally identi-
fied high- risk substance users.

• Person who are receiving immunosuppressive therapy, 
such as patients having received organ or bone marrow/
haematopoietic precursors transplantation or patients 
with immune- mediated diseases besides psoriasis.

Recommendation

These high- risk patients should preferentially be  
treated with IL- 17 inhibitors, IL- 23 inhibitors or PDE4 
inhibitors.

If IL- 17 inhibitors, IL- 23 inhibitors or PDE4 inhibi-
tors are not available/feasible as first- line treatment or 
clinically indicated, these high- risk patients may initiate 

treatment with TNF inhibitors, IL- 12/23 inhibitors or TYK2 
inhibitors.

Periodic TB screening should be performed as rec-
ommended below in Point 4. In the event of exposure to 
M. tuberculosis or screening tests becoming positive during 
treatment, TB disease should be excluded and psoria-
sis treatment should be managed accordingly (as below in  
Point 1.2). Those resulting as not infected after exposure 
M. tuberculosis, may continue their psoriasis treatment. In 
case of development of TB disease, patients should be man-
aged accordingly (as below in Point 3).

1.1.3 People at low risk of TB exposure or of TB disease 
development once infected

Recommendation

These non- high- risk patients may initiate any biologic/
non- biologic targeted therapy.

Periodic TB screening should be performed as rec-
ommended below in Point 4. In the event of exposure to 
M. tuberculosis or screening tests becoming positive during 
treatment, TB disease should be excluded and psoriasis treat-
ment should be managed accordingly (as below in Point 1.2). 
Those not getting infected after exposure may continue their 
psoriasis treatment. In case of development of TB disease, pa-
tients should be managed accordingly (as below in Point 3).

1.2 If positive for LTBI

1.2.1 Patients with high risk of toxicity to LTBI treatment, 
which include

F I G U R E  4  Proposed recommendation for patients being treated 
with biologic and non- biologic targeted therapies who develop TB 
disease.

F I G U R E  5  Proposed recommendation for periodic TB screening in 
patients being treated with biologic and non- biologic targeted therapies.
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• age >60 years
• poor nutritional status (body weight loss >15%)
• alcohol consumption (>60 g/day)
• anaemia
• HIV co- infection
• albumin deficiency
• hepatitis C or hepatitis B infection
• other liver diseases (cirrhosis)
• concomitant consumption of hepatotoxic drugs
• abnormal baseline liver or kidney function
• thrombocytopenia
• diabetes
• slow acetylator NAT2 and CYP2E1 c1/c1 genotypes (cf fre-

quencies in different populations, e.g. Egypt and Middle 
East)

1.2.2 Patients with potential risk of clinically relevant drug–
drug interactions with TB treatments (isoniazid or 
rifampicin)

Recommendation

These patients should preferentially be treated with IL- 17 
inhibitors, IL- 23 inhibitors or PDE4 inhibitors, and TB pre-
ventive treatment should be waived. Discussion with infec-
tious diseases specialist is recommended in case of patients 
with HIV co- infection.

If IL- 17 inhibitors, IL- 23 inhibitors or PDE4 inhibitors are 
not available/feasible as first- line treatment or clinically indi-
cated, TNF inhibitors, 12/23 inhibitors or TYK2 inhibitors 
may be initiated along with TB preventive treatment, accord-
ing to local guidelines with close safety supervision. If patients 
develop side effects to preventive treatment (requiring discon-
tinuation), psoriasis treatment should be switched to IL- 17 in-
hibitors, IL- 23 inhibitors or PDE4 inhibitors (if available) and 
preventive treatment should be discontinued/modified (dis-
cussion with infectious diseases specialist is recommended).

1.2.3 Patients with low risk of LTBI treatment toxicity or 
drug–drug interactions

Recommendation

These patients should preferentially be treated with IL- 17 
inhibitors, IL- 23 inhibitors or PDE4 inhibitors, and TB pre-
ventive treatment may be waived.

If IL- 17 inhibitors, IL- 23 inhibitors or PDE4 inhibitors 
are not available/feasible as first- line treatment, or are not 
clinically indicated, TNF inhibitors, IL- 12/23 inhibitors or 
TYK2 inhibitors may be initiated along with TB preven-
tive treatment, according to local guidelines. If patients 
do not tolerate preventive treatment (requiring discontin-
uation), psoriasis treatment should be switched to IL- 17 
inhibitors, IL- 23 inhibitors or PDE4 inhibitors (if avail-
able), and preventive treatment should be discontinued/
modified (discussion with infectious diseases specialist is 
recommended).

In patients starting TB preventive treatment, it is recom-
mended, though without strong evidence, that they receive 
at least 1 month of preventive treatment before starting TNF 
inhibitors, IL- 12/23 inhibitors or TYK2 inhibitors, whenever 
possible. TNF inhibition (and perhaps IL- 12 or TYK2 as well) 
might facilitate reactivation before preventive therapy takes 
effect. If a shorter duration is intended, consultation with an 
infectious disease specialist is advised. This period can be 
reduced for patients treated with IL- 17 or IL- 23 inhibitors.

2. Patients with previously treated TB disease or previously 
treated LTBI

Recommendation

The risk of reactivation should be addressed:

• If previous treatment of TB disease or LTBI is deemed ad-
equate, consider the patient as negative for LTBI and treat 
accordingly (see Recommendation 1.1).

• If previous treatment of TB disease or LTBI is uncertain or 
inadequate, consider as positive for LTBI and treat accord-
ingly (see Recommendation 1.2).

3. Patients being treated with biologic and non- biologic 
targeted therapies who develop TB disease

3.1  Patients being treated with IL- 17 inhibitors, IL- 23 in-
hibitors and PDE4 inhibitors

Recommendation

TB treatment should be immediately initiated according 
to the local guidelines, and discontinuation of psoriasis treat-
ments is not mandatory (decision for discontinuation may 
consider current severity of psoriatic disease). Discussion 
with infectious diseases specialist is recommended.

3.2 Patients being treated with TNF inhibitors, IL- 12/23 
inhibitors or TYK2 inhibitors

Recommendation

TB disease treatment should be immediately initiated ac-
cording to the local guideline, and psoriasis therapy should 
be discontinued (risk of psoriasis flare and immune reconsti-
tution syndrome should be considered). Psoriasis treatment 
should be reinitiated as soon as possible (discussion with 
infectious diseases specialist about time to reinitiate psoria-
sis treatment is recommended) and should preferentially be 
switched to IL- 17 inhibitors, IL- 23 inhibitors or PDE4 inhib-
itors (if available).

4. Periodic TB screening in patients being treated with 
biologic and non- biologic targeted therapies:
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Recommendation

• In cases requiring periodic TB screening, the use of TST or 
IGRA is only recommended for patients with no previous 
diagnosis of LTBI or TB disease. In those with previously 
treated TB or previously treated LTBI screening should in-
clude an epidemiological anamnesis, and clinical observa-
tion to identify any new contact with M. tuberculosis and 
the emergence of clinical symptoms/signs of TB disease.

• In patients being treated with IL- 17 inhibitors, IL- 23 in-
hibitors or PDE4 inhibitors there is no need for periodic 
TB screening under treatment. In patients being treated 
with TNF inhibitors, IL- 12/23 inhibitors or TYK2 inhibi-
tors who are at high risk of TB exposure or of developing 
active TB disease once infected (see definition: 1.1.1 and 
1.1.2), or live in countries with high TB incidence, periodic 
TB screening is recommended (should be discussed with 
infectious diseases specialist).

• In all other patients (low risk of TB exposure or of develop-
ing active TB disease once infected, or living in countries 
with low TB incidence) being treated with TNF inhibitors, 
IL- 12/23 inhibitors or TYK2 inhibitors there is no need for 
periodic TB screening under treatment.

• In any patient with known exposure to TB, screening and 
ruling out of TB disease should be performed.

CA L L TO AC TION

The treatment of psoriasis in patients with LTBI or those at 
elevated risk of TB disease poses a considerable challenge. 
Almost all current guidelines largely stem from the well- 
documented TB reactivation safety concerns associated 
with TNF inhibitors, which were seemingly extrapolated 
to all subsequent biologic and non- biologic targeted treat-
ments (except for apremilast) under a principle of caution, 
recommending TB preventive therapy for all such patients, 
regardless of the agent chosen. However, TB preventive 
therapy may be associated with serious adverse events, in-
cluding liver failure and death, and contribute for the devel-
opment of drug- resistant TB. The increased understanding 
of the pathophysiological mechanisms underlying both 
psoriasis and TB, coupled with the availability of pooled 
RCT safety analyses and real- world clinical data for newer 
targeted therapies, invites a re- evaluation of these guide-
lines, especially regarding drugs with mechanisms of action 
distinct from TNF inhibition. Recently, in 2023, a Austrian 
consensus no longer recommend preventive treatment for 
patients being treated with IL- 17 inhibitors, although main-
taining this recommendation for patients being treated 
with IL- 23 inhibitors.30 This clearly shows the beginning of 
a paradigm change.

Based on the available data, this review proposes updated 
recommendations, based on an expert consensus, for the use 
of novel biologics and non- biologic targeted therapies in pso-
riasis patients diagnosed with LTBI or at risk of developing 
TB. The authors, within the framework of the SPIN- FRT, 

advocate for a reassessment and revision of current guide-
lines to reflect the latest evidence and emerging insights.
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