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Abstract

involvement of any other organs.
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Background: Mycobacterium tuberculosis is responsible for high morbidity and mortality in immune-compromised hosts.
Case presentation: \We present a rare case of cutaneous tuberculosis after orthotopic liver transplantation without

Conclusion: TB risk-factors assessment, careful LTBI screening and treatment according to national guidelines, as
well as a reduction in missed opportunity for prevention are necessary to avoid MTB related disease in fragile patients.

Background

Tuberculosis (TB) is principally a disease of the lungs
(PTB) but, in the extra-pulmonary form (EPTB) it can
affect almost any organ in the body [1].

In 2016 Mycobacterium tuberculosis (MTB) was respon-
sible for 1.6 million deaths, an estimated 10.4 million
people developed the disease worldwide and 15% of those
had EPTB [2]. Italy is a low TB incidence country, defined
by the World Health Organization (WHO) as a nation
where TB frequency is lower than 10 cases per 100.000 of
population [3].

EPTB is marginally responsible to the transmission of
MTB but it may be difficult to diagnose, and it may re-
markably contribute to TB related morbidity and lifelong
disabilities [4, 5];

it is otherwise difficult to be recognised and diagnosed.
In addition, cutaneous tuberculosis (CTB), due to either
direct inoculation from an exogenous source, from an
endogenous source or due to haematogenous dissemin-
ation of MTB, is a rare manifestation, accounting for 1
to 1.5% of all EPTB. Due to MTB heterogeneous mani-
festations, its diagnosis may be problematic in European
countries where TB incidence is low [2—6].
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For rifampicin susceptible TB, a 2 months, induction
phase with oral isoniazid (H), rifampicin (R), ethambutol
(E) and pyrazinamide (Z) is followed by 4 months of
maintenance with oral rifampicin and isoniazid is needed
to manage and eventually cure CTB; in few cases surgi-
cal removal of the lesion may be considered [6].

In this report, we are presenting a case of a patient
who underwent orthotopic liver transplantation (OLT),
due to hepatocellular carcinoma (HCC), 14 months be-
fore clinical presentation of CTB. The patient was under
immunosuppressive treatment with both tacrolimus and
everolimus when he developed CTB of the lower lip. We
will also discuss optimum clinical management of CTB.

Case report

A 59-year-old Italian male, weighting 69 kg and 173 cm
tall, came to our attention for an ulcerative lesion of the
left lower lip (Fig. 1, Panel A). He had already received
antibiotic treatment with amoxicillin/clavulanate plus
antiviral acyclovir for 10 days in other outpatient facilities
without any clinical improvement. His clinical history was
remarkable for hepatitis B (HBV) and Genotype 3 hepa-
titis C (HCV) co-infection, which led to OLT due to HCC,
and several years spent in foreign countries. In fact, when
he was in his late 40 he had spent 6 years in Nigeria and
one and a half year in the South of China where he
worked at sea as a kitchen supervisor. The patient was
HIV negative. Six months before the OLT he had received
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of treatment

Fig. 1 a Ulcerative lesion of the left lower lip as it appears at the first clinical visit at our outpatients department. b Ziehl-Neelsen staining
showing Acid fast bacilli (AFB) in the patient’s sample. Smear scored 1+. ¢ Subcutaneos granuloma: degenerate collagen is surrounded by a palisade of
hystiocytes, lymphocites, fibroblasts and note of intensely eosinophilic necrobiosis (E&E x 20). d Complete resolution of the lesion after 6 month

treatment with daclatasvir (60 mg/die), sofosbuvir
(400 mg/die) and ribavirin (1000 mg/die) for HCV, suc-
cessfully reaching sustained virological response (SVR)
12 weeks after the end of treatment. A QuantiFERON°-TB
Gold In-Tube (QFT-G) was performed among the
pre-transplant screening and resulted positive.

Neither before nor after OLT, latent TB infection
(LTBI) therapy was administered.

Patient received OLT and 14 months post-transplant
presented with a lower lip lesion. At the time of presen-
tation patient was on the following medications: enteca-
virl000 mg daily for chronic HBV with lamivudine
resistance, tacrolimus 3 mg daily and everolimus 1 mg
twice a day for immunosuppression.

A punch biopsy of the lower lip lesion was performed
and submitted for extended microbiology and histo-
logical examination.

The histological examination suggested chronic granu-
lomatous inflammation (Fig. 1, Panel B).

Real time PCR (Xpert MTB/Rif*” Cepheid Sunnyvale,
CA United States) was positive for MTB by high grad-
ing, implying a high bacterial load in the analysed speci-
men. No rpo-B mutation, affecting rifampicin resistance,
was detected. Conventional microbiological investiga-
tions were also carried out: smear microscopy and auto-
mated liquid cultures (Bactec MGIT960™— Becton and
Dickinson Franklin Lakes, NJ) were positive and the
subsequent susceptibility testing showed sensitivity to all
first-line drugs tested. A total body CT scan was

performed to rule out presence of granuloma or signs of
pulmonary or other extra-pulmonary site involvement.
Moreover, Xpert MTB/Rif*", Ziehl Neelsen and MTB
colture on sputum resulted negative.

A treatment with rifabutin (450 mg/daily), isoniazid
(300 mg/daily), ethambutol (1200 mg/daily), pyrazina-
mide (1500 mg/daily) and daily supplementation of B6
vitamin was started for the intensive phase of 2 months.
The therapeutic regimen was then simplified to rifabutin
(300 mg/daily) plus isoniazid (300 mg/daily) for the fol-
lowing 4 months.

Liver function and level of immune-suppressive treat-
ment were monitored weekly. No increase in transami-
nases was observed and only a slight decrease in both
tacrolimus (from5 pg/L to 3; normal value 5-7 pg/L)
and everolimus (from 3 pg/L to 1.9 pg/L; normal value
2.5-3 pg/L) was noticed after 1 month of treatment;
therefore, to achieve satisfactory blood-level concentra-
tions, tacrolimus dosage was increased to 6 mg/ daily and
everolimus was progressively titrated to 2.75 mg/ daily in
two doses. After 3 weeks of therapy, a dramatic clinical
improvement was observed and after 6 months of treat-
ment the lesion was cured (Fig. 1, Panel D).

Discussion and conclusion

This case highlights a rare localisation of TB, without pul-
monary or other organs involvement, in a chronic im-
munosuppressed host. Prior to transplant, a detailed
anamnesis is necessary to estimate the risk of LTBI and/or
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active TB. In fact, even if our patient was born and raised
in a low TB prevalence country, he lived and worked for
several years, in high TB prevalence nations [2].

Subsequently screening for latent TB in patients
undergoing OLT and other solid organ-transplant
(SOT) is mandatory to assess the risk of developing
active-TB and planning LTBI treatment or prophylaxis
[7, 8]. As suggested by Zenner et al, either TST or
IGRA-test may be used to annually monitor candidates
to SOT [9]. In this case, the patient had a positive
IGRA-test and, although drug related toxicity may be a
concern, the benefit of LTBI treatment in a host under-
going chronic-immunosuppression should drive the
choice. Furthermore, a 3 months isoniazid-rifampicin
dual regimen has been proven to be safe and efficient
[10]. Unfortunately, due to fear of liver toxicity and
possible drug-drug interactions, treatment of LTBI be-
fore and after SOT was postponed.

Although CTB diagnosis is often overlooked due to
the variety of possible differential diagnosis, the molecu-
lar diagnostic tools for TB detection approved by WHO,
remarkably reduce time to diagnosis and are both sensi-
tive and specific [11, 12].

CTB often represents the haematogenous or lymphatic
spread of MTB from other foci therefore, treatment of
sensible CTB follows the same rules of TB of other or-
gans with an intensive phase of 2 months with isoniazid,
rifampicin, ethambutol and pyrazinamide followed by a
maintenance phase of 4 months with isoniazid and ri-
fampicin. Thus, when CTB is suspected, a diagnostic ap-
proach aimed to exclude internal organ involvement,
especially PTB, is mandatory.

Rarely CTB is confined as only cutaneous, probably
for direct inoculation of MTB, like in the case of tuber-
culosis verrucosa cutis and lupus vulgaris: these forms of
CTB are not associated with internal organ involvement
but, the length and the regimen of sensible MTB treat-
ment remain the same [12].

Treatment with rifabutin was initiated to decrease the
chance of drug to drug interactions due to the use of mol-
ecules which share the same cytochrome P 450 (CYP450)
metabolic pathway. Rifampicin is a metabolic inducer of
CYP450 and may decrease calcineurin inhibitors haematic
level [13, 14]. Rifabutin, as a milder inducer of CYP450,
may have a lower impact on both calcineurin inhibitors
then rifampicin [14]. Therefore, according to previous
studies that compared rifamycins in TB treatment, rifabu-
tin was started along with careful monitoring of both ta-
crolimus and everolimus in order to decrease the
likelihood of modifications in calcineurin inhibitors haem-
atic level [15-18].

A clinical relevant reduction in tacrolimus and everoli-
mus blood levels was then expected, but the extent was not
predictable [14]. In addition, all drugs used for the CTB are
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known to potentially cause liver toxicity, undermining the
treatment tolerability, OLT and clinical outcome. However,
different reports described efficacy and safety of rifabutin in
treating TB patients who presented allergy to rifampicin or
potential harmful drug-drug interactions [15].

Finally, cost-effectiveness of TB screening is also an im-
portant issue. In Italy different protocols are in use to
screen categories at risk. TST is often used as first screen-
ing because of the very low cost and in some referral med-
ical centres positive cases are confirmed by IGRAs. IGRAs
sensitivity has been reported higher then TST in several
studies in HIV infected individuals [19]. In any case the
intention to test should be linked to the intention to treat
or, if treatment is not possible, to monitor the patient, par-
ticularly if the immunity is impaired.

As suggested by the TBNET consensus, treatment of
LTBI in transplant candidates and after SOT should be
offered according to national guidelines, thus reflecting
regional drug availability and resistance patterns [20].
However, if LTBI treatment is not possible both during
pre-transplant phase and in the post-transplant phase,
close monitoring of signs and symptoms of active TB is
recommended [20]. In patients undergoing SOT in low
TB prevalence countries, careful anamnesis, TB risk fac-
tors assessment and LTBI screening are recommended.
Although a rare presentation of active TB, due to the
plethora of cutaneous presentation, CTB should be sus-
pected in immune-compromised host.

Molecular tests and classical microbiological investiga-
tions on bioptic specimen are helpful tools to facilitate
correct diagnosis of CTB.

Abbreviations

CTB: Cutaneous Tuberculosis; CYP 450: Cytochromes P450; E: Ethambutol;
EPTB: Extra-pulmonary Tuberculosis; H: Isoniazid; HBV: Hepatitis B virus;

HCC: Hepatocellular carcinoma; HCV: Hepatitis C virus; HIV: Human
Immunodeficiency Virus; IGRA: Interferon Gamma Release Assay; LTBI: Latent TB
infection; MTB: Mycobacterium tuberculosis; OLT: Orthotopic liver transplantation;
P: Pyrazinamide; PTB: Pulmonary Tuberculosis; QFT-G: QuantiFERON®-TB Gold
In-Tube; R: Rifampicin; SOT: Solid organ-transplant; SVR: Sustained virological
response; TB: Tuberculosis; TST: Tubercolin skin test; WHO: World Health
Organization

Acknowledgments

The authors are deeply grateful to Monica Valento for her help in reviewing
the manuscript.

All the authors declare no conflict of interest.

Authors’ contributions

NR and GC made substantial contributions to conception and design, or
acquisition of data, or analysis and interpretation of data. NR, GC, EB and
DMC been involved in drafting the manuscript or revising it critically for
important intellectual content. NR, GC, EB, MR and DMC given final approval
of the version to be published. NR and GC took care of the patient. EB and
MR took care of patient's specimens. GC and DMC supervised the creation of
the manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Not applicable.



Riccardi et al. BMC Infectious Diseases (2018) 18:431

Consent for publication

Written informed consent for publication of their clinical details and clinical
images was obtained from the patient (19 Dec 2017). A copy of the consent
form is available for review by the Editor of this journal, it was submitted
with the first version.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Author details

'Infectious Diseases and Tropical Medicine Department, Ospedale Policlinico
San Martino IST, University of Genoa, Genoa, Italy. ?Infectious Diseases Unit,
Ente Ospedaliero Ospedali Galliera, Mura delle Cappuccine, 14, 16128 Genoa,
Italy. *TB Supranational Reference Laboratory, IRCCS San Raffaele Scientific
Institute, Milan, Italy. “Pathology Department, Ente Ospedaliero Ospedali
Galliera, Genoa, Italy.

Received: 19 December 2017 Accepted: 20 August 2018
Published online: 29 August 2018

References

1. Golden MP, Vikram HR. Extrapulmonary tuberculosis: an overview. Am Fam
Physician. 2005 Nov 1;72(9):1761-8.

2. Global Tuberculosis Report 2017, WHO. Available at: http://apps.who.int/iris/
bitstream/10665/259366/1/9789241565516-eng.pdf?ua=1 (accessed on: 8 Feb
2018).

3. Blasi F, Matteelli A, Sotgiu G, Cirillo DM, Palmieri F, Fattorini L, Migliori GB.
Moving towards tuberculosis elimination: a call for action from Italy and a
possible model for other low tuberculosis incidence countries. Eur Respir J.
201749(2). https;//doi.org/10.1183/13993003.02242-2016. Print 2017 Feb.
PubMed PMID: 28153873.

4. Gambhir S, Ravina M, Rangan K, Dixit M, Barai S, Bomanji J. International
Atomic Energy Agency Extra-pulmonary TB Consortium.Imaging in
extrapulmonary tuberculosis. Int J Infect Dis. 2017,56:237-47.

5. Hopewell PC, Pai M, Maher D, Uplekar M, Raviglione MC. International
standards for tuberculosis care. Lancet Infect Dis. 2006;6(11):710-25.

6. vanZyl L, du Plessis J, Viljoen J. Cutaneous tuberculosis overview and
current treatment regimens. Tuberculosis. 2015;95(6):629-38.

7. Moon HH, Park SY, Kim JM, Park JB, Kwon CHD, Peck KR, Kim SJ, Lee SK, Joh
JW. Isoniazid Prophylaxis for Latent Tuberculosis Infections in Liver Transplant
Recipients in a Tuberculosis-Endemic Area. Ann Transplant. 2017,22:338-45.

8. Getahun H, Matteelli A, Abubakar |, Aziz MA, Baddeley A, Barreira D, Den Boon
S, Borroto Gutierrez SM, Bruchfeld J, Burhan E, Cavalcante S, Cedillos R,
Chaisson R, Chee CB, Chesire L, Corbett E, Dara M, Denholm J, de Vries G,
Falzon D, Ford N, Gale-Rowe M, Gilpin C, Girardi E, Go UY, Govindasamy D, D
Grant A, Grzemska M, Harris R, Horsburgh CR Jr, Ismayilov A, Jaramillo E, Kik S,
Kranzer K, Lienhardt C, LoBue P, Lonnroth K, Marks G, Menzies D, Migliori GB,
Mosca D, Mukadi YD, Mwinga A, Nelson L, Nishikiori N, Oordt-Speets A,
Rangaka MX, Reis A, Rotz L, Sandgren A, Saié Schepisi M, Schinemann HJ,
Sharma SK; Sotgiu G, Stagg HR, Sterling TR, Tayeb T, Uplekar M, van der Werf
MJ, Vandevelde W, van Kessel F, van't Hoog A, Varma JK, Vezhnina N, Voniatis
C, Vonk Noordegraaf-Schouten M, Weil D, Weyer K, Wilkinson RJ, Yoshiyama T,
Zellweger JP, Raviglione M. Management of latent Mycobacterium tuberculosis
infection: WHO guidelines for low tuberculosis burden countries. Eur Respir J.
2015/46(6):1563-76.

9. Roth PJ, Grim SA, Gallitano S, Adams W, Clark NM, Layden JE. Serial testing
for latent tuberculosis infection in transplant candidates: a
retrospectivereview. Transpl Infect Dis. 2016;18(1):14-21.

10.  Zenner D, Beer N, Harris RJ, Lipman MC, Stagg HR, van der Werf MJ.
Treatment of Latent Tuberculosis Infection: An Updated Network Meta-
analysis. Ann Intern Med. 2017;167(4):248-55.

11. Handog EB, Gabriel TG, Pineda RT. Management of cutaneous tuberculosis.
Dermatol Ther. 2008;21(3):154-61. Review

12. Denkinger CM, Schumacher SG, Boehme CC, Dendukuri N, Pai M, Steingart
KR. Xpert MTB/RIF assay for the diagnosis of extrapulmonary tuberculosis: a
systematic review and meta-analysis. Eur Respir J. 2014;44:435-46.

20.

Page 4 of 4

Motta I, Calcagno A, Bonora S. Pharmacokinetics and pharmacogenetics of
anti-tubercular drugs: a tool for treatment optimization? Expert Opin Drug
Metab Toxicol. 2018;14(1):59-82.

Lefeuvre S, Rebaudet S, Billaud EM, Wyplosz B. Management of rifamycins-
everolimus drug-drug interactions in a liver-transplant patient with
pulmonary tuberculosis. Transpl Int. 2012;25(11):120-3.

Horne DJ, Spitters C, Narita M. Experience with RifabutinReplacingRifampin in
the Treatment of Tuberculosis. Int J Tuberc Lung Dis. 2011;15(11):1485-90.
Baciewicz AM, Chrisman CR, Finch CK, Self TH. Update on rifampin and
rifabutin drug interactions. Am J Med Sci. 2008;335(2):126-36.

Sun HY. Treating tuberculosis in solid organ transplant recipients. Curr Opin
Infect Dis. 2014;27(6):501-5.

Demir E, Sever MS. Posttransplant Tuberculosis. Exp Clin Transplant. 2017;
15(Suppl 1):10-5. Review

Ramos JM, Robledano C, Masid M, Belda S, Padilla S, Rodriguez JC, Gutierrez
F. Contribution of interferon gamma release assays testing to the diagnosis
of latent tuberculosis infection in HIV-infected patients: a comparison of
QuantiFERON-TB Gold In Tube, T-SPOT.TB and tuberculin skin test. BMC
Infect Dis. 2012;12:169.

Bumbacea D, Arend SM, Eyuboglu F, Fishman JA, Goletti D, Ison MG, Jones
CE, Kampmann B, Kotton CN, Lange C, Ljungman P, Milburn H, Morris MI,
Muller E, Murioz P, Nellore A, Rieder HL, Sester U, Theodoropoulos N,
Wagner D, Sester M. The risk of tuberculosis in transplant candidates and
recipients: a TBNET consensus statement. Eur Respir J. 2012;40(4):990-1013.
Epub 2012 Apr 10

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://apps.who.int/iris/bitstream/10665/259366/1/9789241565516-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/259366/1/9789241565516-eng.pdf?ua=1
https://doi.org/10.1183/13993003.02242-2016

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case report
	Discussion and conclusion
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

