Journal of /
% Clinical Medicine ﬂVI\D\Py

Communication

The Clinical Significance of Simultaneous IL-17A and IL-17F
Blockade in Psoriasis Non-Responding to Anti-IL17A Therapy

Georgios Kokolakis 1-2*

check for
updates

Citation: Kokolakis, G.; Ghoreschi, K.
The Clinical Significance of
Simultaneous IL-17A and IL-17F
Blockade in Psoriasis
Non-Responding to Anti-IL17A
Therapy. J. Clin. Med. 2023, 12, 35.
https://doi.org/10.3390/jem12010035

Academic Editor: Masutaka Furue

Received: 15 November 2022
Revised: 5 December 2022

Accepted: 16 December 2022
Published: 21 December 2022

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Kamran Ghoreschi 2

Psoriasis Research and Treatment Centre, Charité—Universititsmedizin Berlin, Corporate Member of Freie
Universitat Berlin and Humboldt-Universitit zu Berlin, 10117 Berlin, Germany

Department of Dermatology, Venereology and Allergology, Charité—Universitatsmedizin Berlin, Corporate
Member of Freie Universitit Berlin and Humboldt-Universitit zu Berlin, 10117 Berlin, Germany

*  Correspondence: georgios.kokolakis@charite.de; Tel.: +49-03-450-518333; Fax: +49-03-450-518908

Abstract: The better understanding of the immunopathogenesis of psoriasis has led to the develop-
ment of highly efficacious targeted therapies with favorable safety profiles. Among them, the class of
Interleukin (IL)-17 antibodies are well established for the treatment of psoriasis, psoriatic arthritis
and axial spondyloarthritis. Bimekizumab is a new antibody that simultaneously neutralizes IL-17A
and IL-17F. We present two patients with psoriasis, who lost response to several biologics, among
them IL-17 antagonists such as secukinumab, ixekizumab or brodalumab. Besides plaque-type psori-
asis, patients also had psoriasis in hard-to-treat areas such as scalp and groins or psoriatic arthritis.
Remarkably, both patients already responded to the therapy with bimekizumab 4 weeks after the first
injection and, one year thereafter, both patients sustained PASI100. No side effects were observed. The
fast response to bimekizumab emphasizes the crucial role of IL-17F in the pathogenesis of psoriasis.
Besides, due to the new mechanism of action, non-responders to other anti-IL-17 therapies could
benefit when switched to bimekizumab.
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1. Introduction

Psoriasis is a common inflammatory skin disease affecting 3% of the European pop-
ulation. The underlying immunopathogenic mechanisms have been well described in
the last decade. Therefore, new targeted therapies have been developed. Psoriasis is
considered as a T-cell mediated inflammatory disease, where T-helper (Th)-17 cells play the
central role. Almost twenty years ago, monoclonal antibodies or fusion proteins selectively
blocking Tumor Necrosis Factor alpha (TNF«) have strikingly improved the therapeutic
response of psoriasis. TNF blockers show an excellent response and tolerability compared
to previous conventional non-selective immunosuppressants such as cyclosporine A or
methotrexate [1]. Even better results and more beneficial safety profiles could be observed
when directly blocking the psoriasis-driving Th-17 response by neutralizing either IL-23 or
IL-17 [2].

While IL-23 is produced by antigen-presenting cells such as macrophages and dendritic
cells, IL-17 is produced by T cells, innate lymphoid cells and mast cells. Interleukin-17 is a
cytokine family consisting of IL-17A, IL-17B, IL-17C, IL-17D, IL-17E and IL-17F. Besides
IL-17AA-FF, -CC, -EE homodimers, IL-17AF heterodimers are also formed (2). IL-17AA,
IL-17FF and to a lesser extent IL-17AF are the dominant IL-17 cytokines in psoriasis plaques,
that transmit inflammatory signals between skin resident or skin infiltrating T-cells and
either keratinocytes or neutrophils. IL-17 activates keratinocytes, which on their turn
also produce inflammatory cytokines, in this way stimulating skin resident T-cells and
amplifying a vicious circle of inflammatory interaction between the skin and immune
system. The neutralization of IL-17A interrupts this interaction and has been proven
as a fast and efficacious therapy for psoriasis [2]. Secukinumab and Ixekizumab were
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the first IL-17A monoclonal antibodies that were developed and established with great
success in psoriasis treatment [3,4]. Brodalumab is a monoclonal antibody against the
IL-17RA subunit of the IL-17 receptor approved for plaque-type psoriasis, which inhibits
the signals derived from homo- or heterodimers of IL-17A, IL-17F, IL-17C or IL-17E [5,6].
The newest development of the class of IL-17 inhibitors is bimekizumab, a monoclonal
antibody simultaneously targeting IL-17AA, IL-17AF and IL-17FF [7]. The even superior
efficacy of bimekizumab compared to secukinumab emphasizes the underestimated role of
IL-17F in the evolution of psoriatic plaques [8].

In the present study, we report the first two psoriasis patients treated with bimek-
izumab after its European Medicines Agency approval who failed to treatment with anti-
IL-17A therapy but responded to the blockade of IL-17A /IL-17F.

2. Case Reports

A 38-year-old male patient presented with severe psoriasis for 21 years affecting all
body regions including scalp and groins (PASI 28.8; DLQI 16). Besides psoriasis, depression
and hypothyreodism were marked in his medical history. Both parents also suffered
from psoriasis. Ixekizumab had been initiated 10 weeks before his visit in our clinic. The
patient was admitted in our in-patient clinic, where he received intensive local therapy
with dithranol ointment, talcitriol and topical steroids as well as 13 sessions of UVB narrow-
band (311 nm) phototherapy. Ixekizumab was continued until week 12. The skin condition
moderately improved (PASI 16.4; DLQI 16) after 3 months of ixekizumab, and the scalp was
still prominently affected (Figure 1a—f). Previous systemic therapies included methotrexate,
secukinumab, adalimumab, ustekinumab, brodalumab, tildrakizumab, risankizumab and
etanercept. So far, the best results were achieved with secukinumab or adalimumab,
where patient lost response after approximately 3 years of each treatment. All other
biologics were ceased shortly after the induction because of primary loss of response
or non-response. Due to the patient’s long experience with multiple biologics and the
good response of secukinumab, we decided to stay in the class of IL-17 inhibitors and
introduce bimekizumab 320 mg s.c. as a new biologic treatment three weeks after the last
administration of ixekizumab. Bimekizumab 320 mg was injected s.c. every 4 weeks for
the first 16 weeks and then every 8 weeks. Already 4 weeks after the first injection of the
IL-17A /IL-17F antagonist, the patient’s skin condition improved dramatically. Psoriasis
plaques of the forehead and scalp almost cleared and PASI and DLQI were reduced to
7.8 and 6, respectively (Figure 1g-1). No side effects were observed. In the one-year
follow-up visit the patient appeared with clear skin (PASI 0) and no impact of psoriasis
in his quality of life (DLQI 0) (Figure 1m-r). No candida infections or other side effects
were observed.

Our second case is about a 35-year-old male obese patient (BMI 44.3) with severe
psoriasis since the age of ten. When visiting our department, he presented as a secondary
non-responder to risankizumab after a total of 2 years of therapy (PASI 19.5; DLQI 21)
(Figure 2a—e,p,q). The patient also suffered from psoriatic arthritis, enthesitis and inflam-
matory back pain (HLA-B27 negative), which worsened in the last two years. However, the
diagnosis of axial spondyloarthritis was not confirmed. He reported morning stiffness of
more than 1 h and pain in carpal and metacarpal joints, fingers, lower back and Achilles’s
tendons bilaterally. Depression and asthma were among his medical history. Previously,
the patient was treated with topicals, phototherapy, non-steroidal anti-inflammatory drugs,
methotrexate, etanercept, adalimumab, ustekinumab, secukinumab and guselkumab. Bio-
logical therapies had to be switched because of secondary loss of response. Since two IL-23
antibodies, guselkumab and risankizumab, sequentially failed in long-term disease control,
we decided to switch the class of biologics and started bimekizumab 320 mg. Bimekizumab
was injected according to the label with 8 week intervals after the monthly induction in
the initial 16 weeks. Four weeks after the first administration of bimekizumab, his skin
condition rapidly improved (PASI 3.7; DLQI 7) (Figure 2f—,r). Likewise, patient’s joint com-
plaints significantly improved. No morning stiffness or swelling of the joints were reported,
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only a mild pain in the Achilles tendons persisted. In the annual control examination,
the patient presented with PASI 0 and DLQI 0 (Figure 2k-o,s,t) and no joint or back pain.
No treatment-specific adverse events, especially candida infections, were reported. The
mobility of the patient improved so that he achieved a BMI 40.9 through physical activity
and proper nutrition.

Figure 1. Widespread well-demarcated erythematosquamous plaques on the face and hairy scalp,
trunk and upper extremities (a—e) and representative plaques of the lower extremities (f) after
3 months of therapy with ixekizumab, topical therapy and UVB phototherapy (PASI 16.4; DLQI 16).
Complete remission of psoriasis on the face (g) and residual erythematous maculae and descent
infiltrated plaques with fine scaling on the trunk, upper and lower extremities (h-1) 4 weeks after
administration of bimekizumab 320mg (PASI 7.8; DLQI 6). Maintenance of complete remission of
face psoriasis (m) and clearance of psoriasis of the body (n-r) after 12 months of treatment (PASI 0;
DLQI 0).
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Figure 2. Psoriasis plaques on the trunk (a,b) and the upper and lower extremities, predominantly on
dorsal forearms (c-e) marked by confluent red, well-demarcated, scaly plaques under risankizumab
for two years (PASI 19.5; DLQI 21). Improvement of psoriasis of the trunk and the extremities 4 weeks
(f—j) (PASI 3.7; DLQI 7) and 12 months (k-o) (PASI 0; DLQI 0) after the first injection of bimekizumab
320 mg. Resolution of scalp psoriasis after 4 weeks (r) and 12 months (s,t) of therapy compared to
baseline (p,q).

3. Discussion

The development of new classes of biologics apart from TNF inhibitors expanded
the therapeutic possibilities for psoriasis. The selective blockade of IL-17A through secuk-
inumab or ixekizumab, causing a simultaneous neutralization of IL-17AA homodimers
and IL-17AF heterodimers, has shown a fast and constant efficacy in the treatment of
plaque-type psoriasis, nail psoriasis and psoriatic arthritis [3,4,9,10]. Likewise, brodalumab,
a monoclonal antibody against the IL-17RA subunit of the IL-17 receptor has been approved
for psoriasis and has shown convincing results in psoriatic arthritis [6,11,12]. In the case of
our patients, blocking IL-17A or the receptor unit IL-17-RA failed to control psoriasis. In
the first case, the patient was a primary non-responder of ixekizumab and brodalumab, and
secondary non-responder of secukinumab. Even if the actions of IL-17F were neutralized
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by blocking the IL-17RA receptor with brodalumab, only limited efficacy on his psoriasis
was observed. The patient rapidly responded to the first injection of bimekizumab. It can
be assumed that the high binding affinity of bimekizumab to IL-17F provides a stronger in-
hibition of IL-17AF, and -FF signaling than the receptor antagonist brodalumab [13], which
led to this remarkable clinical outcome. The prominent role of IL-17F in the evolution of
the psoriatic plaques has been well investigated. IL-17F expression in psoriatic plaques
seems to be significantly higher than IL-17A. Besides, much higher levels of IL-17F than
IL-17A protein have been detected in the serum of patients with psoriasis [14].

Similarly, the second patient lost response of secukinumab after 12 months of treat-
ment. Following that, the patient was sequentially treated with two IL-23 antibodies,
guselkumab and risankizumab, with sufficient response for up to two years. Guselkumab
and risankizumab strongly impair the differentiation of pathogenic Th17 cells, the main
producers of the effector cytokine IL-17A and IL-17F [2]. However, this patient also showed
a rapid and excellent response to bimekizumab, demonstrating that simultaneous IL-
17A/IL-17F blockade is a stronger inhibitor of the Th17 pathway. Our report indicates
that bimekizumab can be effective in anti-IL-23 or anti-IL-17A non-responders. Recently,
two years data on high efficacy of bimekizumab together with a favorable safety profile was
reported in patients switching from ustekinumab, an IL-12/IL-23 antibody [15]. Besides,
plaque-type psoriasis, psoriatic arthritis and enthesitis also improved under bimekizumab.
Although bimekizumab is not yet approved for the treatment of psoriatic arthritis, results
of recent clinical phase 2 trials have demonstrated clinical efficacy of bimekizumab also in
this indication [16].

Both patients were experienced on more than two biological therapies. Previous
biologic use has been reported to affect treatment response and drug survival of subsequent
biologics [17]. In a phase 3 clinical trial, bimekizumab was highly efficacious in psoriasis
in a cohort with 44% biologic-experienced patients, among them also anti-IL-17 non-
responders [7]. In case of incomplete response, the dosing of bimekizumab for the treatment
of plaque-type psoriasis provides the flexibility to shorten the injection intervals from
8 weekly to 4 weekly in patients with a body weight of more than 120 kg (EMA) [18].

4. Conclusions

In conclusion, the dual neutralization of IL-17A and IL-17F can be efficacious for
fast and sustainable management of psoriasis in a real world setting, even in special skin
localizations such as the scalp or the groins, when the blocking of IL-17A, IL17-RA or IL-23
has previously failed.

Author Contributions: Conceptualization: G.K. and K.G.; Methodology, G.K. and K.G.; Validation,
G.K and K.G,; Investigation, G.K. and K.G.; Resources, G.K.; Data Curation, G.K.; Writing—Original
Draft Preparation, G.K.; Writing—Review and Editing, G.K. and K.G.; Visualization, G.K.; Supervi-
sion, K.G. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study
since the treatment of the patients was conducted in standard of care setting.

Informed Consent Statement: Written informed consent has been obtained from the patient(s) to
publish their photographs in this paper.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to patients’ privacy.

Acknowledgments: We acknowledge the patients for consenting to publish their case details and
photographs.

Conflicts of Interest: G.K. has received travel grants or honoraria, or has been a consultant mem-
ber of advisory boards and speakers bureaus for one or more of the following: AbbVie, Actelion
Pharmaceuticals, Almirall, Amgen, Basilea Pharmaceutica, Bayer Schering Pharma, Biogen Idec,
Boehringer-Ingelheim, Celgene, Bristol-Myers Squibb, Hexal-Sandoz, Janssen-Cilag, Leo Pharma,



J. Clin. Med. 2023, 12, 35 60f6

Lilly, MSD Sharp & Dohme, Novartis, Pfizer, Sanofi and UCB. K.G. has received consulting fees
and/or honoraria as advisor or speaker and/or served as investigator for one or more of the follow-
ing: member of advisory boards and speakers bureaus for one or more of the following: AbbVie,
Almirall, Boehringer-Ingelheim, Celgene, Bristol-Myers Squibb, Janssen, Leo Pharma, Lilly, MSD
Sharp & Dohme, Novartis, Pfizer, Roche and UCB.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Nestle, FO.; Kaplan, D.H.; Barker, . Psoriasis. N. Engl. ]. Med. 2009, 361, 496-509. [CrossRef] [PubMed]

Ghoreschi, K.; Balato, A.; Enerback, C.; Sabat, R. Therapeutics targeting the IL-23 and IL-17 pathway in psoriasis. Lancet 2021, 397,
754-766. [CrossRef] [PubMed]

Gordon, K.B.; Blauvelt, A.; Papp, K.A.; Langley, R.G.; Luger, T.; Ohtsuki, M.; Reich, K.; Amato, D.; Ball, S.G.; Braun, D.K,; et al.
Phase 3 Trials of Ixekizumab in Moderate-to-Severe Plaque Psoriasis. N. Engl. . Med. 2016, 375, 345-356. [CrossRef] [PubMed]
Langley, R.G.; Elewski, B.E.; Lebwohl, M.; Reich, K Griffiths, C.E.; Papp, K.; Puig, L.; Nakagawa, H.; Spelman, L,;
Sigurgeirsson, B.; et al. Secukinumab in plaque psoriasis—Results of two phase 3 trials. N. Engl. ]. Med. 2014, 371, 326-338.
[CrossRef] [PubMed]

Kokolakis, G.; Vadstrup, K.; Hansen, J.B.; Carrascosa, ].M. Increased Skin Clearance and Quality of Life Improvement with
Brodalumab Compared with Ustekinumab in Psoriasis Patients with Aggravating Lifestyle Factors. Dermatol. Ther. 2021, 11,
2027-2042. [CrossRef] [PubMed]

Lebwohl, M.; Strober, B.; Menter, A.; Gordon, K.; Weglowska, J.; Puig, L.; Papp, K.; Spelman, L.; Toth, D.; Kerdel, E; et al. Phase 3
Studies Comparing Brodalumab with Ustekinumab in Psoriasis. N. Engl. . Med. 2015, 373, 1318-1328. [CrossRef] [PubMed]
Gordon, K.B,; Foley, P; Krueger, ].G.; Pinter, A.; Reich, K.; Vender, R.; Vanvoorden, V.; Madden, C.; White, K.; Cioffi, C.; et al.
Bimekizumab efficacy and safety in moderate to severe plaque psoriasis (BE READY): A multicentre, double-blind, placebo-
controlled, randomised withdrawal phase 3 trial. Lancet 2021, 397, 475-486. [CrossRef] [PubMed]

Reich, K.; Warren, R.B.; Lebwohl, M.; Gooderham, M.; Strober, B.; Langley, R.G.; Paul, C.; De Cuyper, D.; Vanvoorden, V.;
Madden, C.; et al. Bimekizumab versus Secukinumab in Plaque Psoriasis. N. Engl. ]. Med. 2021, 385, 142-152. [CrossRef]
[PubMed]

Mclnnes, I.B.; Mease, PJ.; Kirkham, B.; Kavanaugh, A.; Ritchlin, C.T.; Rahman, P.; van der Heijde, D.; Landewe, R.; Conaghan,
P.G,; Gottlieb, A.B.; et al. Secukinumab, a human anti-interleukin-17A monoclonal antibody, in patients with psoriatic arthritis
(FUTURE 2): A randomised, double-blind, placebo-controlled, phase 3 trial. Lancet 2015, 386, 1137-1146. [CrossRef] [PubMed]
Nash, P,; Kirkham, B.; Okada, M.; Rahman, P.; Combe, B.; Burmester, G.R.; Adams, D.H.; Kerr, L.; Lee, C.; Shuler, C.L.; et al.
Ixekizumab for the treatment of patients with active psoriatic arthritis and an inadequate response to tumour necrosis factor
inhibitors: Results from the 24-week randomised, double-blind, placebo-controlled period of the SPIRIT-P2 phase 3 trial. Lancet
2017, 389, 2317-2327. [CrossRef] [PubMed]

Kokolakis, G.; Vadstrup, K.; Hansen, ].B.; Carrascosa, ]. M. Brodalumab Is Associated with High Rates of Complete Clearance and
Quality of Life Improvement: A Subgroup Analysis of Patients with Psoriasis and Concomitant Psoriatic Arthritis. Dermatology
2021, 238, 620-629. [CrossRef] [PubMed]

Mease, PJ.; Genovese, M.C.; Greenwald, M.W.; Ritchlin, C.T.; Beaulieu, A.D.; Deodhar, A.; Newmark, R.; Feng, J.; Erondu,
N.; Nirula, A. Brodalumab, an anti-IL17RA monoclonal antibody, in psoriatic arthritis. N. Engl. ]. Med. 2014, 370, 2295-2306.
[CrossRef] [PubMed]

Adams, R.; Maroof, A.; Baker, T.; Lawson, A.D.G.; Oliver, R.; Paveley, R.; Rapecki, S.; Shaw, S.; Vajjah, P.; West, S.; et al.
Bimekizumab, a Novel Humanized IgG1 Antibody That Neutralizes Both IL-17A and IL-17F. Front. Immunol. 2020, 11, 1894.
[CrossRef] [PubMed]

Kolbinger, F.; Loesche, C.; Valentin, M.A.; Jiang, X.; Cheng, Y.; Jarvis, P.; Peters, T.; Calonder, C.; Bruin, G.; Polus, F; et al.
beta-Defensin 2 is a responsive biomarker of IL-17A-driven skin pathology in patients with psoriasis. J. Allergy Clin. Immunol.
2017, 139, 923-932.€928. [CrossRef] [PubMed]

Leonardi, C.; Sator, P.; Morita, A.; Kokolakis, G.; Blauvelt, A.; Warren, R.; De Cuyper, D.; Madden, C.; Vanvoorden, V.; Wang,
M.; et al. Bimekizumab efficacy and safety up to two years in patients with moderate to severe plaque psoriasis switching from
ustekinumab: Results from the interim BE BRIGHT open-label extension trial. Australas. ]. Dermatol. 2022, 63, 13-14.

Ritchlin, C.T.; Kavanaugh, A.; Merola, J.E; Schett, G.; Scher, ].U.; Warren, R.B.; Gottlieb, A.B.; Assudani, D.; Bedford-Rice, K,;
Coarse, J.; et al. Bimekizumab in patients with active psoriatic arthritis: Results from a 48-week, randomised, double-blind,
placebo-controlled, dose-ranging phase 2b trial. Lancet 2020, 395, 427-440. [CrossRef] [PubMed]

Wade, R.; Sharif-Hurst, S.; Dias, S. Patient characteristics as effect modifiers for psoriasis biologic treatment response: An
assessment using network meta-analysis subgroups. Syst. Rev. 2020, 9, 132. [CrossRef] [PubMed]

EMA-European Medicines Agency. EMA/432519/2021 Bimzelx (Bimekizumab); EMA: Amsterdam, The Netherlands, 2021.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1056/NEJMra0804595
http://www.ncbi.nlm.nih.gov/pubmed/19641206
http://doi.org/10.1016/S0140-6736(21)00184-7
http://www.ncbi.nlm.nih.gov/pubmed/33515492
http://doi.org/10.1056/NEJMoa1512711
http://www.ncbi.nlm.nih.gov/pubmed/27299809
http://doi.org/10.1056/NEJMoa1314258
http://www.ncbi.nlm.nih.gov/pubmed/25007392
http://doi.org/10.1007/s13555-021-00618-5
http://www.ncbi.nlm.nih.gov/pubmed/34606048
http://doi.org/10.1056/NEJMoa1503824
http://www.ncbi.nlm.nih.gov/pubmed/26422722
http://doi.org/10.1016/S0140-6736(21)00126-4
http://www.ncbi.nlm.nih.gov/pubmed/33549192
http://doi.org/10.1056/NEJMoa2102383
http://www.ncbi.nlm.nih.gov/pubmed/33891380
http://doi.org/10.1016/S0140-6736(15)61134-5
http://www.ncbi.nlm.nih.gov/pubmed/26135703
http://doi.org/10.1016/S0140-6736(17)31429-0
http://www.ncbi.nlm.nih.gov/pubmed/28551073
http://doi.org/10.1159/000520290
http://www.ncbi.nlm.nih.gov/pubmed/34823247
http://doi.org/10.1056/NEJMoa1315231
http://www.ncbi.nlm.nih.gov/pubmed/24918373
http://doi.org/10.3389/fimmu.2020.01894
http://www.ncbi.nlm.nih.gov/pubmed/32973785
http://doi.org/10.1016/j.jaci.2016.06.038
http://www.ncbi.nlm.nih.gov/pubmed/27502297
http://doi.org/10.1016/S0140-6736(19)33161-7
http://www.ncbi.nlm.nih.gov/pubmed/32035552
http://doi.org/10.1186/s13643-020-01395-6
http://www.ncbi.nlm.nih.gov/pubmed/32503632

	Introduction 
	Case Reports 
	Discussion 
	Conclusions 
	References

