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ABSTRACT

ARTICLE HISTORY

Background: Some biologics for psoriasis, especially anti-tumor necrosis factor (TNF)-o therapies, may
re-activate latent tuberculosis (TBC) infection with consequent morbidity and mortality. However,
there is a low reported incidence of conversion to positive TBC status among patients with psoriasis
treated with second-generation biologic therapies, particularly anti-interleukin (IL)-17 therapies such as
secukinumab.

Objectives: To evaluate the safety profile of secukinumab in psoriasis patients with latent
TBC infection.

Methods: Real-life data were collected by retrospective chart review on patients with moderate-to-
severe psoriasis who showed positivity for TBC screening at baseline and underwent secukinumab
treatment for psoriasis at six Italian centers. Patients received secukinumab 300 mg at week 0/1/2/3/4,
then every 4 weeks.

Results: Fifty-nine patients were enrolled; 30.5% also had psoriatic arthritis and other comorbidities
were common. At baseline, the mean psoriasis duration was 14.5years. Ten (17%) patients did not
undergo prophylaxis before starting secukinumab. Conversely, isoniazid + rifampicin or rifampicin
alone prophylaxis was administered in 49/59 (83.1%) patients. After a mean treatment duration of
84 weeks, there were no cases of TBC reactivation and no unexpected safety signals.

Conclusions: Secukinumab use over an extended period was safe in psoriasis patients with latent

Received 22 February 2022
Accepted 27 March 2022

KEYWORDS

Biologics; chemoprophylaxis;
latent tuberculosis infection;
psoriasis; reactivation;
secukinumab

TBC, even in patients who did not receive chemoprophylaxis.

Introduction

In recent years, biologic therapies have transformed the treat-
ment of immune-mediated inflammatory diseases, including
rheumatoid arthritis, inflammatory bowel diseases, plaque psor-
iasis and psoriatic arthritis (PsA) (1-4). However, it has been
reported that some biologics for psoriasis, especially anti-tumor
necrosis factor (TNF)-a therapies, may re-activate latent tubercu-
losis (TBC) infection with consequent morbidity and mortality
(5-8). Hence, in the clinical management of psoriasis, screening
for tuberculosis infection is mandatory before starting biologic
therapy (3,9-12).

Active TBC infection is a contraindication for biologic treat-
ment. Therefore, psoriasis patients candidate for such treatment
and with latent TBC infection (a state of persistent immune
response to Mycobacterium tuberculosis antigens, with no evi-
dence of clinically manifest active TB) must undergo prophylac-
tic treatment with isoniazid and/or rifampicin prior to the

initiation of biologic therapy (3,9-13). This is also true for the
newer biologics [anti-interleukin (IL) 17 and 23], despite a low
reported incidence of conversion to positive TBC status among
patients with psoriasis treated with these drugs (14). Of note,
there is increasing evidence to support the safety of anti-IL-17
agents for patients with latent TBC (15-20). Indeed, no cases of
TBC reactivation have been observed in phase Il clinical trials of
anti-IL-17 therapies (15,18,21).

Secukinumab is a fully human monoclonal antibody target-
ing IL-17A. It selectively binds and neutralizes IL-17A as both
homodimer and heterodimer dimeric ligands of IL-17 (22).
Secukinumab has been shown to be highly effective and safe in
clinical trials (19,23-27). Furthermore, there have been reports
of psoriasis patients with latent TBC treated with secukinumab
without reactivation of TBC, despite not receiving TBC prophy-
laxis. These included a case series of 12 patients who underwent
secukinumab without receiving TBC prophylaxis because of
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clinical contraindications or patient refusal (28), and three
patients with comorbidities that made TBC prophylaxis impracti-
cal who were successfully treated with secukinumab following
the failure of conventional disease-modifying antirheumatic
drug (DMARD) therapy (29). None of the 15 patients experi-
enced TBC reactivation. Other studies have shown that latent
TBC infection reported as an adverse event after secukinumab
treatment is very uncommon, further supporting the safe use of
secukinumab in chronic systemic inflammatory conditions
(16,28,30-35). Of particular interest, a recent analysis of the
long-term safety of secukinumab from pooled data of 28 clinical
trials and post-marketing safety surveillance in 12,637 patients
with psoriasis, psoriatic arthritis, and ankylosing spondylitis
treated with secukinumab for up to 5 years found an incidence
of opportunistic infections of less than 0.2 cases per 100
patient-years (35). On the other hand, there are numerous
reports of TBC reactivation during treatment with TNF-o inhibi-
tors and a small number of cases with IL-12/23 inhibitors (16).
Hence, we collected real-life data on psoriasis patients with
latent TBC infection who underwent secukinumab treatment for
psoriasis to evaluate its safety profile in this cohort of patients.

Patients and methods
Study participants

This was a multicenter retrospective study conducted between
2018 and 2021 at the following Italian centers: Department of
Dermatology, University of Naples Federico I, Naples;
Dermatology Unit, University of Campania Luigi Vanvitelli,
Naples; Department of Medicine, Surgery and Dentistry, ‘Scuola
Medica Salernitana’ University of Salerno, Salerno; Department
of Health Sciences, University Magna Graecia of Catanzaro,
Catanzaro; Department of Biomedical Sciences and Human
Oncology, Section of Dermatology, University of Bari, Bari;
Department of Clinical and Experimental Medicine, Section of
Dermatology, University of Messina, Messina; Section of
Dermatology, Department of Health Promotion, Mother and
Child Care, Internal Medicine and Medical Specialties ‘G.
D’Alessandro’ (PROMISE), University of Palermo.

A retrospective chart review was performed at each partici-
pating institution to identify adult patients with moderate-to-
severe psoriasis treated with secukinumab who had clinical sus-
picion of latent TBC infection at baseline. All patients who
showed positivity for TBC screening (QuantiFERON TB test)
underwent thoracic X-ray examination to exclude active TBC
and infectivological or pulmonological consultation to confirm a
diagnosis of latent TBC infection and for the prescribing of
appropriate prophylactic therapy. Secukinumab was adminis-
tered at the standard dose for psoriasis in Italy, 300 mg at week
0, 1, 2, 3, and 4, then 300 mg every 4 weeks.

The study received institutional ethics approval from the
local Ethics Committee or Institutional Review Board at each
participating institution and was conducted following the princi-
ples of the 1975 Declaration of Helsinki and its amendments,
the International Conference of Harmonization Good Clinical
Practice, and all applicable laws and regulations. Patients were
not required to give informed consent to the study because the
analysis used anonymous data obtained after each patient
agreed to be followed up when prescribed secukinumab and
for clinical records to be collected by the institutions.

Table 1. Baseline demographic and clinical characteristics.

Characteristic N=59
Age, mean =SD, year 55+11.2
Gender, n (%)
Female 21 (35.6)
Male 38 (64.4)
Psoriasis duration, mean + SD, year 145+10.8
Psoriatic arthritis, n (%) 18 (30.5)
Duration, mean = SD, year 74+48
Comorbidities, n (%)
Hypertension 28 (47.5)
Dyslipidemia 22 (37.3)
Diabetes 17 (28.8)
Cardiopathy 15 (25.4)
Others® 9 (15.3)
Prior conventional systemic treatment for psoriasis, n (%) 59 (100)
Cyclosporine 28 (47.5)
Phototherapy 23 (39.0)
Methotrexate 20 (33.9)
Acitretin 7 (11.9)
Fumarates 3 (5.1)
Prior biologic use 24 (40.7)
Adalimumab 16 (27.1)
Ustekinumab 12 (20.3)
Etanercept 5 (8.5)
Ixekizumab 2 (3.4)
Infliximab 1(1.7)
Latent TBC infection 59 (100)
Anti-tuberculosis prophylaxis therapy, n (%) 49 (83.1)
Isoniazid 43 (72.9)
Isoniazid plus rifampicin 3 (5.1)
Rifampicin 3 (5.1)
Duration of prophylactic therapy, mean + SD, weeks 23.1+3.2

?Autoimmune disease (n=2), chronic obstructive pulmonary disease (3), and
chronic gastritis, encephalopathy, renal failure, and peptic ulcer in 1
patient each.

SD: standard deviation; TBC: tuberculosis.

Data collection

Data were anonymously collected in each center and were
assembled in an electronic database for analysis. For each
patient, demographic, clinical and standard laboratory data
were extracted, including age, gender, psoriasis duration,
comorbidities including PsA, previous treatment for psoriasis,
TBC prophylaxis (if any), TBC prophylaxis duration and type, dur-
ation of secukinumab therapy, and TBC reactivation (if present).

Outcome

The primary study outcome was the reactivation of latent TBC
infection. The diagnosis of TBC reactivation was determined by
signs or symptoms of TBC (fever, chronic cough, weight loss,
fatigue, night sweats) and thoracic X-ray examination findings.
Response to, or adverse events (other than TBC reactivation)
with, secukinumab were not aims of the study and were not
recorded. Data were analyzed with descriptive statistics.

Results

A total of 59 patients with moderate-to-severe plaque psoriasis
were enrolled. They were 38 males and 21 females, with a mean
age of 55+ 11.2years. Patient demographic and clinical charac-
teristics at baseline are summarized in Table 1. The mean psoria-
sis duration was 14.5+10.8years, and 18 patients (30.5%) were
also affected by PsA with a mean disease duration of
7.4+4.8years. Comorbidities were prevalent in our sample
(Table 1); almost half of the patients had hypertension, and



dyslipidemia, diabetes, and cardiopathy were also relatively
common. The most common previous systemic treatments for
psoriasis are shown in Table 1. Twenty-eight (47.4%) patients
had received cyclosporine, 23 (39%) phototherapy, 20 (33.9%)
methotrexate, 16 (27.11%) adalimumab, and 12 (20.3%) usteki-
numab. Other treatments included acitretin, etanercept, fuma-
rates, ixekizumab, and infliximab.

All 59 patients had latent TBC infection, confirmed by
QuantiFERON TB test positivity and negative thoracic x-ray prior
to starting secukinumab. Prophylactic TBC treatment, mainly
consisting of isoniazid (n =43, 72.9%), followed by isoniazid plus
rifampicin (3, 5.1%), and rifampicin (3, 5.1%), was administered
for a mean of 23.1+3.2weeks in 49 of the 59 (83.1%) patients
(Table 1). Of note, 10 (17%) patients with latent TBC infection
did not undergo any prophylactic treatment for TBC before
starting secukinumab. There were no statistically significant dif-
ferences in baseline demographic and clinical characteristics
between patients who did versus did not receive TBC prophy-
laxis. Among the 49 (72.9%) patients who underwent TBC
prophylaxis, secukinumab was started after a mean of
5.2+4.1 weeks (range 0-24weeks) after prophylaxis. In the 10
(17%) patients who refused or had contraindications to prophy-
laxis, secukinumab was started directly without any prophylac-
tic therapy.

Overall, the mean duration of secukinumab treatment for the
59 patients was 84+ 62.4weeks. There were no cases of TBC
reactivation during secukinumab treatment, and no unexpected
safety signals were identified during the secukinumab treatment
period of up to 84weeks. No clinical, safety related to TBC, or
other noteworthy differences were reported between patients
who underwent TBC prophylaxis and those who did not under-
take TBC prophylaxis.

Discussion

Active TBC infection is an absolute contraindication for biologic
therapy, and TBC screening is mandatory prior to initiation of
biologic therapy for immune-mediated inflammatory diseases
such as psoriasis. Prophylactic treatment is needed if latent TBC
is detected, with regular monitoring for symptoms indicative of
active TBC infection during treatment with biologics (1-3,10,15).
Anti-TBC prophylaxis therapies, which may need to be contin-
ued for 3-4, and up to 9months, are associated with a signifi-
cant risk of adverse events such as hepatic side effects and
elevation of transaminases (10,36-38). In addition to issues of
patient compliance associated with long-term prophylactic ther-
apy, the concomitant presence of comorbidities (e.g. hepatitis)
may be a contraindication for TBC prophylaxis. Hence, it is help-
ful to understand if some biologics are safe in terms of TBC
reactivation with or without TBC prophylaxis in real-life. The
potential to avoid chemoprophylaxis before starting biologic
therapy would constitute an advantage over other biologic
agents approved for the treatment of moderate-to-severe psor-
iasis that are known to increase the risk of reactivation of
TBC infection.

In our study, there were no cases of active TBC or TBC reacti-
vation among 59 psoriasis patients with latent TBC treated with
secukinumab for a mean time of 84 weeks of therapy. Of note,
the sample also included 10 (17%) patients who did not
undergo TBC prophylaxis prior to secukinumab treatment.
Hence, our real-life data further supports data from phase llI
clinical trials, which showed no cases of TBC reactivation with
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secukinumab (15,18,21). Secukinumab is not likely to induce TB
reactivation probably because, unlike TNF-o, IL-17 is not
involved in the pathogenesis of M. tuberculosis infection reacti-
vation. Indeed, it appears that, as the target of IL-17A antibody
treatments, such as secukinumab, is downstream of the immune
pathway, reactivation of latent TBC or other opportunistic infec-
tions is minimized (16,28,31). These data are also all supported
by an in vitro study of Kammuller et al. (33), who examined the
effect of the anti-TNF-o. monoclonal antibody, adalimumab, and
secukinumab on dormant M. tuberculosis H37Rv in a novel
human three-dimensional microgranuloma model. In particular,
they showed that secukinumab was comparable to control
treatment, indicating a lack of effect on M. tuberculosis dor-
mancy. In contrast, adalimumab showed increased staining for
Auramine-O, decreased Nile red staining and decreased rifampi-
cin resistance, indicative of mycobacterial reactivation (33).

Our study has some potential limitations, including the retro-
spective design and the lack of a comparison group of patients
with latent TBC who were not treated with secukinumab or
other biologics. Therefore, conclusions about the precise effect
of secukinumab on the incidence of TBC reactivation cannot be
inferred from this analysis. We also acknowledge the relatively
small sample size related to the limited number of psoriasis
patients with latent TBC. However, a strength of our study is
that it included a patient population that may be excluded from
or underrepresented in clinical trials, analyzing data from a
cross-section of patients with a range of comorbidities represen-
tative of patients seen in real-world clinical practice and previ-
ously treated with a range of systemic treatments for psoriasis.

Conclusions

Our study supports other analyses indicating that secukinumab
may be used safely over an extended duration (up to 84 weeks)
in psoriatic patients with latent TBC, even in patients who do
not receive prior chemoprophylaxis, and adds to the data sup-
porting its use in patients with chronic inflammatory-mediated
diseases. We recommend using IL-17A-targeted biologics as
first-line therapy in psoriasis patients with latent TBC infection.

Acknowledgments

The authors thank Ray Hill, an independent medical writer, who
provided medical writing support on behalf of Health
Publishing & Services Srl. This unconditional support was funded
by Novartis Farma SpA.

Disclosure statement

Megna M has acted as speaker or consultant for Abbvie,
Amgen, Eli Lilly, Leo Pharma, Janssen, Novartis, UCB; Fabbrocini
G has acted as speaker or consultant for Abbvie, Almirall,
Amgen, Eli Lilly, Leo Pharma, Janssen, Novartis, Sanofi, UCB;
Patruno C has acted as an advisor, consultant, speaker and/or
investigator for AbbVie, Amgen, Eli Lilly, Leo Pharma, Novartis,
Pfizer, Pierre Fabre, Sanofi; Guarneri C has received consultation
fees and/or grants for research projects, advisory panels and giv-
ing educational lectures from Wyeth-Pfizer, Abbott Immunology-
Abbvie, Janssen-Cilag, Novartis, LEO-Pharma, Ely-Lilly, Celgene,
Merck-Serono, Sanofi-Aventis, Amgen and Almirall. The other
authors report no conflicts of interest.



2632 @ M. MEGNA ET AL.

Funding

The author(s) reported there is no funding associated with the
work featured in this article.

ORCID

Matteo Megna

http://orcid.org/0000-0003-1803-2046

References

1.

10.

11.

12.

13.

Menter A, Strober BE, Kaplan DH, et al. Joint AAD-NPF
guidelines of care for the management and treatment of
psoriasis with biologics. J Am Acad Dermatol. 2019;80(4):
1029-1072.

Nast A, Altenburg A, Augustin M, et al. German S3-guide-
line on the treatment of psoriasis vulgaris, adapted from
EuroGuiDerm - part 1: treatment goals and treatment rec-
ommendations. J Dtsch Dermatol Ges. 2021;19(6):934-150.
Gisondi P, Altomare G, Ayala F, et al. Italian guidelines on
the systemic treatments of moderate-to-severe plaque
psoriasis. J Eur Acad Dermatol Venereol. 2017;31(5):
774-790.

Gisondi P, Talamonti M, Chiricozzi A, et al. Treat-to-target
approach for the management of patients with moderate-
to-severe plaque psoriasis: consensus recommendations.
Dermatol Ther (Heidelb). 2021;11(1):235-252.

Megna M, Ruggiero A, Ferrillo M, et al. QuantiFERON-TB
gold conversion is not uncommon in patients with psoria-
sis undergoing anti-tumour necrosis factor-o therapy. Br J
Dermatol. 2020;183(5):977-978.

Megna M, Ferrillo M, Ruggiero A, et al. QuantiFERON TB-
gold conversion rate among psoriasis patients under bio-
logics: a 9-year retrospective study. Int J Dermatol. 2021;
60(3):352-357.

Snast |, Bercovici E, Solomon-Cohen E, et al. Active tuber-
culosis in patients with psoriasis receiving biologic ther-
apy: a systematic review. Am J Clin Dermatol. 2019;20(4):
483-491.

Blauvelt A. Safety of secukinumab in the treatment of
psoriasis. Expert Opin Drug Saf. 2016;15(10):1413-1420.
Holroyd CR, Seth R, Bukhari M, et al. The British Society
for Rheumatology biologic DMARD safety guidelines in
inflammatory arthritis. Rheumatology (Oxford). 2019;58(2):
e3-e42.

Nast A, Smith C, Spuls PI, et al. EuroGuiDerm guideline on
the systemic treatment of psoriasis vulgaris — part 2: spe-
cific clinical and comorbid situations. J Eur Acad Dermatol
Venereol. 2021;35(2):281-317.

Smith CH, Yiu ZZN, Bale T, et al. British Association of
Dermatologists guidelines for biologic therapy for psoria-
sis 2020: a rapid update. Br J Dermatol. 2020;183(4):
628-637.

Sacchelli L, Magnano M, Loi C, et al. The unforeseen dur-
ing biotechnological therapy for moderate-to-severe psor-
jasis: How to manage pregnancy and breastfeeding,
infections from Mycobacterium tuberculosis, hepatitis B
virus, hepatitis C virus, and HIV, surgery, vaccinations,
diagnosis of malignancy, and dose tapering. Dermatol
Ther. 2020;33(3):e13411.

Cantini F, Nannini C, Niccoli L, et al. Guidance for the
management of patients with latent tuberculosis infection

20.

21.

22,

23.

24,

25.

26.

27.

requiring biologic therapy in rheumatology and dermatol-
ogy clinical practice. Autoimmun Rev. 2015;14(6):503-509.
Daniel VT, Blankenship KC, Daly RF, et al. Low rate of con-
version to positive tuberculosis status among patients
with psoriasis on biologic therapies: a retrospective study
from a US academic medical center. J Am Acad Dermatol.
2021;84(3):830-833.

Fowler E, Ghamrawi RI, Ghiam N, et al. Risk of tuberculosis
reactivation during interleukin-17 inhibitor therapy for
psoriasis: a systematic review. J Eur Acad Dermatol
Venereol. 2020;34(7):1449-1456.

Nogueira M, Warren RB, Torres T. Risk of tuberculosis
reactivation with interleukin (IL)-17 and IL-23 inhibitors in
psoriasis — time for a paradigm change. J Eur Acad
Dermatol Venereol. 2021;35(4):824-834.

Wu CY, Chiu HY, Tsai TF. The seroconversion rate of
QuantiFERON-TB Gold in-tube test in psoriatic patients
receiving secukinumab and ixekizumab, the anti-interleu-
kin-17A monoclonal antibodies. PLoS One. 2019;14(12):
e0225112.

Godfrey MS, Friedman LN. Tuberculosis and biologic thera-
pies: anti-tumor necrosis factor-o. and beyond. Clin Chest
Med. 2019;40(4):721-739.

Deodhar A, Mease PJ, Mclnnes IB, et al. Long-term safety
of secukinumab in patients with moderate-to-severe pla-
que psoriasis, psoriatic arthritis, and ankylosing spondyl-
itis: Integrated pooled clinical trial and post-marketing
surveillance data. Arthritis Res Ther. 2019;21(1):111.
Lambert JLW, Segaert S, Ghislain PD, et al. Practical rec-
ommendations for systemic treatment in psoriasis in case
of coexisting inflammatory, neurologic, infectious or
malignant disorders (BETA-PSO: Belgian Evidence-based
Treatment Advice in Psoriasis; part 2). J Eur Acad
Dermatol Venereol. 2020;34(9):1914-1923.

Deodhar A, Gladman DD, Mclnnes IB, et al. Secukinumab
immunogenicity over 52 weeks in patients with psoriatic
arthritis and ankylosing spondylitis. J Rheumatol. 2020;
47(4):539-547.

Garnock-Jones KP. Secukinumab: a review in moderate to
severe plaque psoriasis. Am J Clin Dermatol. 2015;16(4):
323-330.

Langley RG, Elewski BE, Lebwohl M, et al. Secukinumab in
plaque psoriasis-results of two phase 3 trials. N Engl J
Med. 2014;371(4):326-338.

Reich K, Warren RB, Coates LC, et al. Long-term efficacy
and safety of secukinumab in the treatment of the mul-
tiple manifestations of psoriatic disease. J Eur Acad
Dermatol Venereol. 2020;34(6):1161-1173.

Thaci D, Blauvelt A, Reich K, et al. Secukinumab is superior
to ustekinumab in clearing skin of subjects with moderate
to severe plaque psoriasis: CLEAR, a randomized con-
trolled trial. J Am Acad Dermatol. 2015;73(3):400-4009.
Thaci D, Puig L, Reich K, et al. Secukinumab demonstrates
sustained efficacy in clearing skin and improving patient-
reported outcomes in patients with moderate-to-severe
psoriasis through 2 years of treatment: results from the
CLEAR study. J Am Acad Dermatol. 2019;81(6):1405-1409.
McInnes IB, Mease PJ, Ritchlin CT, et al. Secukinumab sus-
tains improvement in signs and symptoms of psoriatic
arthritis: 2 year results from the phase 3 FUTURE 2 study.
Rheumatology (Oxford). 2017;56(11):1993-2003.



28.

29.

30.

31.

32.

33.

Ribero S, Licciardello M, Quaglino P, et al. Efficacy and
safety of secukinumab in patients with plaque psoriasis
and latent tuberculosis. Case Rep Dermatol. 2019;11(Suppl
1):23-28.

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

Elewski BE, Baddley JW, Deodhar AA, et al. Association of
secukinumab treatment with tuberculosis reactivation in
patients with psoriasis, psoriatic arthritis, or ankylosing
spondylitis. JAMA Dermatol. 2021;157(1):43-51.

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

Machado A, Abreu M, Torres T. Safety of secukinumab in
psoriasis patients with latent tuberculosis infection. Eur J
Dermatol. 2020;30(6):740-741.

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

34,

35.

36.

37.

38.

JOURNAL OF DERMATOLOGICAL TREATMENT @ 2633

Bissonnette R, Luger T, Thaci D, et al. Secukinumab dem-
onstrates high sustained efficacy and a favourable safety
profile in patients with moderate-to-severe psoriasis
through 5 years of treatment (SCULPTURE Extension
Study). J Eur Acad Dermatol Venereol. 2018;32(9):
1507-1514.

Gottlieb AB, Deodhar A, Mclnnes IB, et al. Long-term
safety of secukinumab over five years in patients with
moderate-to-severe plaque psoriasis, psoriatic arthritis and
ankylosing spondylitis: Update on integrated pooled clin-
ical trial and post-marketing surveillance data. Acta Derm
Venereol. 2022.D0I:10.2340/actadv.v102.563

Jagger A, Reiter-Karam S, Hamada Y, et al. National poli-
cies on the management of latent tuberculosis infection:
review of 98 countries. Bull World Health Organ. 2018;
96(3):173-184F.

Ai JW, Ruan QL, Liu QH, et al. Updates on the risk factors
for latent tuberculosis reactivation and their manage-
ments. Emerg Microbes Infect. 2016;5:e10.

Haroon M, Martin U, Devlin J. High incidence of intoler-
ance to tuberculosis chemoprophylaxis. Rheumatol Int.
2012;32(1):33-37.


https://doi.org/10.2340/actadv.v102.563

	Abstract
	Introduction
	Patients and methods
	Study participants
	Data collection
	Outcome

	Results
	Discussion
	Conclusions
	Acknowledgments
	Disclosure statement
	Funding
	Orcid
	References


