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Psoriatic patients with latent tuberculosis infection
and properly treated active tuberculosis need care-
ful management when prescribing modern biological
drugs. Although data and guidelines regarding tumour
necrosis factor-a inhibitors advise caution and initia-
tion of prophylactic therapy in patients with latent tu-
berculosis infection, the same indications do not seem
to find equal force for interleukin (IL)-23 and IL-17
inhibitors. In order to evaluate the risk of reactiva-
tion in patients with latent tuberculosis infection or
properly treated active tuberculosis, an observational
retrospective study was conducted on the population
referred to our centre at Dermatologic Clinic of Uni-
versity of Turin, Italy. In the last 10 years at the clinic
19 psoriatic patients were found to be at risk of tuber-
culosis reactivation: 10 patients were QuantiFERON-
TB-positive at baseline, 2 became positive during
treatment, 6 reported prior tuberculous infection, and
1 was QuantiFERON-TB-negative at baseline and de-
veloped disseminated tuberculosis during treatment
with anti-tumour necrosis factor-a. Overall, 10.5% of
this group of patients developed active tuberculosis;
however, stratifying by biologic therapy, zero cases
were observed among patients treated with anti-
IL-17, -23, or -12/23 over a relatively long follow-
up (48.1 months) A review of the available literature
following our experience confirms the increased risk
of tuberculosis reactivation with tumour necrosis
factor-a inhibitors. Concerning anti-IL-23 and IL-17
drugs, available data showed high safety in patients
at risk of tuberculosis reactivation. Screening of pa-
tients who should be taking IL-17 and IL-23 inhibitors
is recommended for public health purposes. In case
of a positive result with these therapies, consulting
with an infectious diseases specialist is suggested in
order to weigh up the risks and benefits of prophylac-
tic treatment.
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SIGNIFICANCE

Patients with a history of latent tuberculosis infection may
be at increased risk of reactivation while on biologic thera-
pies. Tuberculosis-related events occurred in 4 of 19 pa-
tients in our cohort, all of whom were being treated with
tumour necrosis factor-a inhibitors. We recommend initial
screening with a QuantiFERON-TB test, use of anti-inter-
leukin-23 and -17 drugs, and possible consultation with an
infectious disease specialist for this population.

soriasis is a chronic systemic inflammatory disease

that predominantly affects the skin and joints (1).
Disturbances in the innate and adaptive cutaneous im-
mune responses are responsible for the development and
sustainment of psoriatic inflammation. The inflamma-
tory pathways involved include tumour necrosis factor
(TNF)-a, interferon (IFN)-a and -B, and interleukins
(ILs) -17, -12 and -23 (2). Mild and moderate forms of
psoriasis may benefit from topical therapy based on ste-
roids plus vitamin D derivatives in the first line, while,
in case of poor response or increased severity, the use
of systemic therapies may be considered (methotrexate,
cyclosporine, dimethyl fumarate, etc.) (3, 4). Over the
past 20 years, therapy with biologics has resulted in
significant responses, but immune depression remains
a challenge (5).

Previous contact with Mycobacterium tuberculosis
(Mtb) exposes patients treated with biologics to an in-
creased risk of tuberculosis (TB) reactivation. Tests for
latent tuberculosis infection (LTBI) are used for identi-
fying patients with higher odds of TB reactivation, and
treatment is suggested in candidates undergoing immune
suppressive treatments (6).

The interpretation of either interferon-gamma release
assays or tuberculin skin tests, and the sensitivity of these
screening tests, is controversial (7, 8). The increased use
in clinical practice of biologics in recent years and the
associated risk of LTBI reactivation raise questions about
the need for routine screening tests, and the possible sub-
sequent management of LTBI patients with psoriasis (9).

Targeting different pathways, the inhibitors of TNF-a
(adalimumab, infliximab, etanercept and certolizumab-
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pegal), of IL-12/IL-23 (ustekinumab), of IL-17 (se-
cukinumab, ixekizumab, brodalumab) and of IL-23
(risankizumab, tildrakizumab, guselkumab) have a dif-
ferential impact on risk of LTBI reactivation (7). Clinical
practice and the screening test for biologics in psoriasis
was originally based on adalimumab, and then applied to
the other anti-ILs, but currently it seems more appropriate
to differentiate this approach according to the effective
drug-associated risk.

This paper summarizes the most recent immunolo-
gical and clinical evidence on the role of biologics and
their safety with regards to Mtb infection, including the
clinical experience of our tertiary referral centre, the
Dermatology Clinic of the University of Turin, Turin,
Italy.

METHODS

An observational retrospective study was performed. Inclusion
criteria were: all adult patients who underwent treatment with
any approved biologics for moderate-to-severe psoriasis from
January 2010 to November 2021 at the Dermatology Clinic of
Turin University Hospital; patients presenting a positive screening
QuantiFERON-TB (QTF) Gold (DiaSorin, Saluggia, Italy and
QUIAGEN®, Hilden, Germany) test with no evidence of active
tuberculosis (ATB) (negative chest X-ray, no compatible signs
and symptoms); patients considered at high risk of reactivation
and labelled as LTBI; or a prior history of properly treated active
tuberculosis (pATB) with or without a positive screening QTF, or
a negative pre-biologics QTF with subsequent development of a
positive QTF or ATB under treatment.

Demographic and clinical data were recorded. The study was
approved by the ethics committee of Turin University hospital
(IT10771180014 SS-Dermo20).

RESULTS

A total of 540 patients with moderate-to-severe psoriasis
were followed in our dermatologic clinic of the Univer-
sity of Turin from November 2011 to November 2021. Of
these, 19 patients met the inclusion criteria. The patients’
characteristics are summarized in Table L.

Six patients had pATB: 5 developed TB during their
youth, and 1 patient developed TB 2 years before the
first biologic therapy, during the screening for systemic
therapy for psoriasis. The mean time from pATB to the
start of the first biologics was 36.3 years (range 3—58
years). According to the clinical records all these patients
had negative QTF at first biologic prescription.

One case of TB reactivation occurred in the pATB
group. A male patient who experienced pATB 58 years
previously developed TB reactivation after 24 months on
etanercept, despite commencing isoniazid prophylaxis 1
month prior to starting treatment with biologics. He stop-
ped etanercept, underwent appropriate anti-tubercular
treatment and was switched to secukinumab with com-
plete response of his psoriasis after 16 months without
any further reactivation.

Acta Derm Venereol 2022

One female subject with baseline-negative QTF de-
veloped disseminated TB after 2 months of adalimumab
and 10 months of etanercept.

Ten patients had a positive QTF at the baseline scre-
ening for the first biologic prescription (10 subjects).
Among them, biologics were started after a mean time of
1.5 months, 8 patients started the treatment immediately
after positive QTF, 1 patient after 3 months, and 1 after
12 months from the positive result. No patients in the
positive QTF group experienced TB reactivation.

Two patients had positive QTF during follow-up while
under anti-TNF-a treatment (1 patient on adalimumab
and 1 on etanercept) after a negative baseline.

Overall, 9 patients underwent treatment for LTBI be-
fore administration of biologics: 7 in the QTF group and
2 in ATB. As for the latter, these 2 patients were deemed
at high risk of reactivation despite previous treatment, as
they were not able to precisely recall drugs and duration
of previous anti-tubercular treatment, and after infectious
disease consultation they underwent prophylaxis. Nine of
the 10 patients without prophylactic treatment received
only anti-IL17 or anti-IL-23 biological treatments, while
1 patient with positive QTF did not receive prophylaxis,
due to concomitant severe liver disease. Infectious di-
sease consultation deemed hepatotoxicity to overcome
the risk of LTBI reactivation despite the indication to
start infliximab and etanercept; no LTBI reactivation
was observed during and after the overall 24 months
under TNF-a.

The mean follow-up time under psoriatic biologic th-
erapy was 48.1 months (range 12—120). Sixteen patients
had a regular follow-up. One patient is not currently
taking biological therapy for psoriasis due to multiple
failures after brodalumab, ixekizumab, and risankizu-
mab. Eighteen patients are currently on biologics, 6
of whom are on secukinumab, 4 on brodalumab, 5 on
ixekizumab, 2 on risankizumab, and 1 on ustekinumab.
The mean follow-up duration under each biologic is
reported in Table I1.

Overall, 2/19 (10.5%) cases of ATB were observed in
this group of patients at increased risk of LTBI reactiva-
tion based on previous ATB history or positive screening;
nevertheless, when stratified by biologics, zero cases
were observed among patients treated with anti-1L-17,
-IL-13, or -IL-12/23 on a relatively long follow-up.

Table II. Mean follow-up for each biologic

Type of biological therapy Mean follow-up, months

Risankizumab 9.3
Ixekizumab 21.6
Secukinumab 23.6
Brodalumab 10.3
Ustekinumab 28
Etanercept 53
Adalimumab 11
Infliximab 21
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DISCUSSION

Biology of latent tuberculosis infection

LTBI should be considered as a dynamic spectrum of
conditions that depend on mycobacteria burden and
replication as well as on hosts’ inflammatory status and
immune system efficacy (10, 11). Reactivation may even
occur asymptomatically, and spontaneously return to a
deeper pathologically latency. Mechanisms that allow
progression from latency to clinical manifestations are
unclear (10, 11).

Granulomas represent the immunological and me-
chanical barrier to control Mtb. Maintenance of granu-
lomas is a dynamic process involving changes in CD4*
and CD8" T-cells, B-cells, macrophages, neutrophils,
fibroblasts, and multinucleated giant cells (11). Several
cytokines, including TNF-a, 1L-12/IL-23 and IL-17 are
involved (Table SI). Adaptive immunity to Mtb depends
mainly on CD4" T-cells, the major producers of IFN-y,
contributors of TNF-a production, and regulators of
optimal CD8" T-cells functioning (11, 12).

Anti-TNF-a therapy can have a negative impact on
the long-lasting maintenance of granuloma integrity,
on TNF-a-induced macrophages apoptosis, and on the
enhanced intracellular killing of Mtb (12—14).

The IL-12 family (including I1L-12 and IL-23) and
IL-17 pathway are involved during early protective
responses and in boosting vaccine-induced immunity,

In early infections, IL-12p70 (IL-12p35/p40) triggers
dendritic cells, promotes macrophage migration, indu-
ces IFN-y production from CD4* and NK cells, and the
differentiation of Thl effectors (15). IL-23 (IL-23p40/
p19) induces the differentiation of Th17 cells, associated
with MTb protection during primary infection, and plays
a secondary role to IL-12 in inducing IFN-y-mediated
responses (16), genetic defects in 1L-12/IL-23/IFN-y
axis have been associated with severe and disseminated
disease (17), IL-12/IL-23- deficient mice have been
found to be more susceptible to Mtb than IL-12-deficient
mice (18), and IL-23- deficient mice have shown normal
protective immunity and mycobacterial burden (15, 19).

IL-17 is an inflammatory cytokine capable of inducing
chemokine gradients and initiating inflammation, especi-
ally in mucosal tissues (16). While IL-17 seems beneficial
during primary Mtb infection, it may become detrimental
during chronic infection (11, 13, 15, 16). IL-17 appears
to favour the control of tuberculous granuloma in human
models by increasing specific tissue-resident memory
T-cells (CD4" and CD8") (20).

A schematic representation of the comparison in LTBI
reactivation risk between TNF-a, IL-12/IL-23, and IL-17
pathway blockades is shown in Fig. 1.

Literature review of clinical data

Interpretation of the currently available data is difficult
due to the differentiation in the various studies between

Acta Derm Venereol 2022

tuberculous reactivation, new tuberculous infection, and
positive tests, such as tuberculin skin test (TST) and
IFN-gamma releasing essay (IGRA, i.e. QuantiferonTB)
after negative baseline screening. The different epidemio-
logical risk within the European area and the variable
sensitivity of current screenings, and their interpretation,
further complicate the risk assessment of TB reactiva-
tion in psoriatic patients treated with biologics (9). The
percentage of psoriatic patients with LTBI in Europe is
approximately 20%, while in Italy this incidence has
been reported to be lower (8.2%) (21).

Recent European guidelines recommend Mtb scre-
ening according to local regulations (7). The screening
should be based on the patient’s personal history, physical
examination, chest X-ray, and laboratory tests, such as
TST and IGRA; the guidelines also recommend repeated
screening during treatment. Different types of prophy-
laxis are available for LTBI: isoniazid for 6 months,
isoniazid+rifampin for 3 months, or rifampin alone for
3-4 months, all associated with an 85-95% reduction in
the risk of TB reactivation (7, 22).

With methotrexate, an increased risk of tubercular
reactivation is evidenced (23). The frequent use of this
treatment before initiation of biological therapy may
cause confusion regarding which drugs cause LTBI reac-
tivation. Of the patients in this study, 73.6% were treated
with methotrexate before biologics, and both cases that
developed ATB belonged to this group.

Tumour necrosis factor-a inhibitors

The European guidelines advise against the use of anti-
TNF-a in patients with LTBI. In this type of patient,
systemic treatment with retinoids and dimethyl fumarate,
and biological drugs based on IL-17 and IL-23, are sug-
gested (7).

The risk of TB reactivation in psoriatic patients trea-
ted with anti-TNF-a is ascertained from several clinical
trials and real-world evidence, in particular adalimumab
and infliximab (and less strongly for etanercept) (24). A
review conducted in 2013 on 13 clinical trials conducted
from 2003 to 2012 on psoriatic patients on anti-TNF-a
showed 6 cases of TB reactivation out of 3,657 total
patients, 1 case with adalimumab and 5 with infliximab
(5). Souto et al. highlighted an odds ratio of 1.91, with 31
case of TB under TNF inhibitors for immune-mediated
disease (25). Minozzi et al. conducted a systematic re-
view encompassing data from 71 published randomized
controlled trials (RCTs) involving 22,760 adult patients
with a rheumatological disease treated with anti-TNF-a.,
and from 7 open label extension studies with 2,236 pa-
tients highlighting an increase in the occurrence of TB
(250%) associated with anti-TNF drug use (26). ATB
was recently reported in a patient receiving certolizumab-
pegol treatment (27, 28).

Tuberculous screening before starting biological treat-
ment does not always correctly identify patients who
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Fig. 1. Risk of latent tuberculosis infection (LTBI) reactivation during treatment with monoclonal anti-tumour necrosis factor (TNF)-a, anti-
interleukin (IL)-12/-23 or -17. Top: the immunological imbalance that may lead from LTBI (right) to loss of granulomas integrity and immunological
control resulting in TB reactivation (/eft). Approximative and hypothetical estimate from real-life data of the impact of pathways blockade on the
Mycobacterium tuberculosis complex (Mtb)-host immunological balance is depicted as coloured areas: very poor for IL-17 pathway (light-blue), poor for
IL-12/IL-23 pathway blockade (yellow), and significant for TNF-a blockade (pink). Bottom: resulting scale of reactivation risk for LTBI: approximating
the lifetime risk of TB reactivation of the general population for IL-17 blockade (right), extremely low increased risk for IL-12/IL-23 blockade (middle),
and clinically relevant increased risk of reactivation for TNF-a blockade (/eft). Thl: T helper cells; OR: odds ratio; APC: antigen-presenting cells; Th17:

T helper 17; TB: tuberculosis.

are at risk of reactivation (8). Numerous cases, even
fatal cases, of tuberculous reactivation in patients with
negative screening, are reported in the literature (29).
Similarly, positive QTF results after negative baseline
during treatment with biologics appear to be difficult
to evaluate. A retrospective study reported positive
QTF of 6.5% after negative baseline screening in 526
patients treated with anti-TNF, anti-IL-17, and anti-
IL-12/23 (21, 30). In the current population 2 patients
experienced QTF conversion during treatment with
anti-TNF-a and ustekinumab. A female patient from
the current population developed disseminated TB with
involvement of the brain, liver, and bones, after nega-
tive QTF screening and treatment with etanercept and
adalimumab; in this case the clinical history strongly
oriented towards a case of reactivation rather than a
primary Mtb infection. Recent evidence confirms low
risk of reactivation in LTBI patients under anti-TNF-a

Acta Derm Venereol 2022

treatment for psoriasis after prophylactic treatment (31,
32). Nevertheless, cases of LTBI reactivation in patients
who received prophylaxis have also been described (33,
34). In the current series, a patient who had ATB almost
60 years earlier, and despite adequate prophylaxis, ex-
perienced reactivation of pulmonary TB after 2 years
of etanercept-based therapy.

Interleukin-12/interleukin-23 inhibitors

Ustekinumab is not traditionally considered to increase
the risk of tuberculous reactivation, although preclinical
studies attribute a major role to IL-12, and to a lesser
extent [L-23, in controlling TB infection (35). A recent
Korean study showed an incidence of TB in the popula-
tion treated with ustekinumab comparable with that of the
general population (35). To our knowledge, 10 cases of
tuberculous reactivation after therapy with ustekinumab
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are reported in the literature, and of similar size is the
population that experienced QTF conversion during the
treatment (21, 25, 36-39). In our series, 3 patients were
treated with ustekinumab for a median follow-up of 28
months; 2 underwent prophylactic treatment, and no case
of LTBI reactivation occurred.

Interleukin-17 inhibitors

Regarding secukinumab, out of 7,355 patients in phase
I, II, IIT trials, 132 patients had LTBI or reported pATB,
107 underwent prophylactic therapy, and 25 patients
with pATB that resulted negative to screening received
secukinumab without anti-TB treatment. No case of
reactivation was observed (40). An Italian real-life study
on 12 patients with LTBI showed no reactivation on
secukinumab without previous prophylactic treatment
after a 52-week follow-up (6). Further real-life studies
have reported regular follow-up in LTBI patients treated
with secukinumab without prophylactic therapy, despite
10 cases of QTF positivity during treatment (21, 41,
42). In the current series, 11 patients have taken se-
cukinumab, and 6 are still currently on it. Four patients
did not receive prophylactic treatments, 2 of these had
negative screening, but pATB, while 1 received anti-
tubercular treatment before starting secukinumab due
to disseminated TB. Overall, the mean follow-up was
23.6 months with no cases of LTBI reactivation. In line
with previous results, the current data do not suggest
an increased risk of developing TB or reactivation in
patients treated with secukinumab, despite significant
exposure to Mtb.

Unlike secukinumab, the phase I, II, and III studies
of ixekizumab and brodalumab excluded LTBI-positive
patients at screening. Regarding ixekizumab, out of
7,016 patients being treated for psoriasis, 133 expe-
rienced emergent LTBI, 48 remained on treatment, 11
did not receive anti-TB treatment, and 9 discontinued
treatment. No cases of reactivation were reported at
five-year follow-up data in UNCOVER-1 and -2 studies
in 206 patients (43).

Regarding brodalumab, in 4,464 patients in phase I,
II, IIT studies, no cases of reactivation were reported.
An extension study on 129 patients at 108 weeks also
reported no cases of reactivation (44).

The current series is the first to report real-life data
on ixekizumab and brodalumab in psoriatic patients at
risk of tuberculous reactivation. Seven patients were
treated with ixekizumab for a mean follow-up of 21.6
months without reactivation. Three out of 7 patients did
not receive prophylactic treatment, 2 due to pATB at a
young age with negative screening, and 1 patient because
ixekizumab was not deemed to be associated with risk
of reactivation.

Six patients received brodalumab for a mean follow-up
of 10.3 months without reactivation.
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Interleukin-23 inhibitors

In phase II and III trials on IL-23-inhibitors, 105 pso-
riatic patients with LTBI on guselkumab did not report
reactivation (40).

From the phase I, II, and III studies of risankizumab
for psoriasis, 72 patients tested positive for LTBI and
received prophylactic therapy, with no cases of reac-
tivation (40). Thirty-one patients who tested positive
at QuantiFERON-TB in the IMMhance study did not
receive prophylactic therapy without reactivation cases
at 55 weeks follow-up. Overall, no cases of reactivation
were reported in studies involving 2,673 treated patients
(40, 45).

Two patients with pATB and 1 with positive QTF
received risankizumab in our clinic. Only 1 patient
with pATB underwent prophylaxis; in consideration of
the absence of cases of reactivations in the literature,
prophylaxis was not given in the other patients. After a
mean of 9.3 months of follow-up, no cases of tuberculous
reactivation occurred. To date, the current data are the
only real-life experience of risankizumab in patients at
risk of LTBI reactivation.

Final considerations

Concerning the anti IL-23 and IL-17 drugs, the data in
the literature show high safety in patients with LTBI and
previous ATB, and data are also available from patients
at risk who did not receive prophylactic therapy without
proof of reactivation. Seven cases of de novo ATB, thus
considered unrelated to treatments, are reported in these
classes (5 secukinumab, 1 tildrakizumab, and 1 ixekizu-
mab) (40). In the current study population, irrespective
of a positive history of LTBI and ATB and possible prop-
hylactic therapy, no cases of reactivation occurred during
treatment with brodalumab, secukinumab, ixekizumab,
and risankizumab.

In the light of this emerging evidence, after an initial
risk assessment using QTF, in the event of a positive
result, anti-IL-23 or anti-IL-17 drugs are prescribed wit-
hout starting prophylactic therapy, but patients are still
referred and linked to infectious disease or pneumologist
care and consultation. Indeed, as for other autoimmune
disorders (46), there is controversial evidence (47-50)
and plausible biological explanations (51, 52) of an in-
creased risk of TB even in biologic-naive patients with
psoriasis., we do not endorse an abrupt cessation of TB
screening before and during any type of biologics in pso-
riatic patients. Rather, we suggest preserving this strategy
from a broader public health point of view, waiting for
cost-effectiveness analysis and an in-depth assessment
of TB vs prophylaxis risks in biologic-naive patients, as
well as in the trajectory of primary Mtb infections during
blockade of IL-12, IL-23 and IL-17 pathways. Indeed,
if a first line has to be started with these inhibitors, the
physician may not wait for TB screening results before
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administering the treatment. In case of a positive scre-
ening, an infectious disease consultation will balance
the risks and benefits and the urgency of eventual anti-
tubercular prophylaxis.

Conclusion

Despite in-depth experience with biologics in the tre-
atment of psoriasis, there are still several controversial
data on the assessment and quantification of the risk of
tuberculous reactivation. The current data fit with the
emerging evidence on the safety of 1L-12/IL-23, IL-23
and IL-17 inhibitors in terms of LTBI reactivation, and
add preliminary evidence for newer drugs with as-yet no
observational data. While these findings endorse the idea
that Mtb screening may be no longer mandatory before
starting anti-1L-12/IL-23, -IL-23 or -IL-17 therapy, im-
portant caveats remain to be discussed and a consensus
needs to be reached on the usefulness and interpretation
of Mtb screening in this population of patients.
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