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Abstract
Objective

The prognosis of patients with rheumatic diseases has improved considerably following the use of biological therapies. 
However, an increase in the frequency of bacterial infections has been observed in patients receiving these therapies. In 
the present study we aimed to assess the frequency of Listeria monocytogenes infection in a large series of patients with 
rheumatic diseases on treatment with tumor necrosis factor (TNF)-alpha blockers because of active disease refractory to 
conventional therapy, included in the Spanish Registry of Adverse Events of Biological Therapies in Rheumatic Diseases

(BIOBADASER) of the Spanish Society for Rheumatology.

Methods
Assessment of the incidence of infection due to Listeria monocytogenes in the Spanish Registry Study (BIOBADASER) per 

1000 patient-years and 95% confi dence intervals (95% CIs) was performed. Rate from this registry was compared with that 
from the general population in Europe and with the rate found in patients with rheumatoid arthritis (RA) from the Spanish 

Rheumatoid Arthritis Registry Cohort Study (EMECAR) that assessed morbidity and clinical expression of RA and included 
patients treated in most cases with conventional therapies. 

Results
Six patients on treatment with TNF-alpha antagonists were diagnosed as having Listeria monocytogenes infection. The 
incidence of this infection per 1000 patient-year (95% CI) was 0.256 (95% CI: 0.115-0.570). This was greater than the 

incidence observed in the general population from Europe and in the EMECAR study. 

Conclusion
Despite the benefi ts associated to the use of TNF-alpha antagonists, a high level of surveillance is required to reduce the 

potential risk of infections related to the use of these drugs.
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Introduction
Tumor necrosis factor (TNF) is a cy-
tokine mainly secreted by macrophag-
es. It is involved in systemic infl amma-
tion and infection (1). The use of anti-
TNF-alpha therapies has dramatically 
improved the outcome of infl ammatory 
rheumatic diseases (2). Clinical trials of 
the three currently licensed TNF-alpha 
blocker agents (the chimeric anti-TNF-
alpha monoclonal antibody infl iximab, 
the fully human anti-TNF-alpha mono-
clonal antibody adalimumab and the 
soluble TNF-alpha receptor fusion pro-
tein etanercept) have proved to be ef-
fective in patients with chronic infl am-
matory diseases refractory to conven-
tional therapies (2-5). However, the use 
of TNF-blockers has also been associ-
ated with an increase in the incidence 
of infections in these patients (6).
Although the occurrence of tubercu-
losis following TNF-alpha antagonist 
therapy has extensively been reported 
(7, 8), little is known about the inci-
dence of other opportunistic infections 
in patients on treatment with these 
drugs. Due to this, in the present study 
we aimed to assess the incidence of 
Listeria monocytogenes infection, a 
prototype of opportunistic infection, 
in a large series of patients with rheu-
matic diseases on treatment with TNF-
alpha antagonists due to severe disease 
refractory to conventional therapy. 
To address this issue we have reviewed 
the data gathered on Listeria monocy-
togenes infection in a large series of 
patients with rheumatic diseases en-
rolled in a national longitudinal obser-
vational registry study on the effect and 
outcome of biological therapies.

Patients and methods
The present study is based on the 
analysis of the clinical characteristics 
and outcome of all patients from the 
BIOBADASER (Spanish Registry of 
Adverse Events of Biological Thera-
pies in Rheumatic Diseases) prospec-
tive registry study who received TNF-
alpha blocker therapy and developed 
Listeria monocytogenes infection. 
A detailed description of the BIOBA-
DASER registry has previously been 
reported (9) and is available at http://http://
biobadaser.ser.es/. Briefl y, BIOBADASER

was set up in February 2000 to study 
the side effects of biological therapies 
in rheumatic diseases. All Spanish hos-
pitals with rheumatology Units were 
invited to take part in the project.  The 
Spanish Society for Rheumatology 
has been providing its members with 
information on all the incoming data. 
Patients included in BIOBADASER 
have been diagnosed as having differ-
ent rheumatic diseases, most of them 
with rheumatoid arthritis or seronega-
tive spondyloarthropathies, and have 
been treated with biological therapies. 
BIOBADASER systematically and 
prospectively gathers the following 
information: 1) Characteristics of the 
center, department or rheumatology 
unit; 2) Data on the patient: gender, age 
of birth, diagnosis, date of diagnosis 
and comorbidity; 3) Type of treatment 
and dates for onset and discontinuation 
of the biological therapy, as well as the 
reasons for that. Information on side 
effects is also included. In this case the 
clinical diagnosis of the adverse side 
effect is registered: type, prognosis and 
concomitant treatment.  An important 
adverse side effect is defi ned as an ef-
fect that causes the patient’s death, 
puts his/her life in danger, requires 
prolonged hospitalization or leads the 
patient to signifi cant or persistent dis-
ability. Other serious adverse effects 
are those that require relevant clinical 
intervention. Data on the adverse ef-
fects are gathered following the recom-
mendations of the MedDRA dictionary 
(Medical Dictionary for Regulatory 
Affairs)
Listeria monocytogenes infection was 
considered to be present when this mi-
croorganism was isolated in a patient 
with a compatible specifi c clinical      
diagnosis.

Statistical analysis
Listeriosis is rare within the general 
population in Europe for the purpose 
of the present study, the incidence of 
Listeria monocytogenes infection 1000 
patients/year (95% confi dence inter-
val-CI) in this series of patients with 
rheumatic diseases on treatment with 
TNF-alpha antagonist therapies was 
calculated using the incidence of Lis-
teria monocytogenes infection in the 
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general population from Europe as a 
reference (10). Also, incidence rate 
was compared with the rate found in 
patients with rheumatoid arthritis (RA) 
not treated with TNF-alpha blockers 
from the Spanish Rheumatoid Arthri-
tis Registry Cohort Study (EMECAR) 
that assessed morbidity and clinical 
expression of RA and included patients 
treated in most cases with convention-
al therapies but not with TNF-alpha 
blockers (11).

Results
Between May 2001 and July 2007, the 
total patient-years of follow-up receiv-
ing TNF-alpha blocker therapy for sev-
eral different rheumatic diseases were 
23,427. Among them, 15,364 patients/
year had been diagnosed with RA and 
2,769 patients/year with psoriatic ar-
thritis (PsA). Six of them (4 diagnosed 
with RA and 2 with PsA) developed 
Listeria monocytogenes infection. The 
main features of these 6 patients are 
summarized in Table I. The mean age 
of patients with this infection was 57.3 
years (range 36 to 69 years). Five of 
them were women.  Five patients had 
received infl iximab and 1 adalimumab 
therapy. In BIOBADASER there are 
registered 5207 treatments with infl ixi-
mab, 3422 treatments with etanercept, 
and 1786 with adalimumab. Besides 
TNF-alpha blockers, corticosteroids 
and methotrexate had been adminis-
tered to 5 of the 6 patients. The clini-
cal diagnosis of these patients is also 
shown in Table I. 
Four presented serious comorbid, con-
comitant, diseases (Table II).
Apart from the patient who suffered an 
isolated endophthalmitis that evolved 

to blindness, the remaining 5 patients 
had a good outcome as full recovery 
without physical sequelae was achieved 
following antibiotic therapy based on 
microbiological data and antibiogram 
results (4 patients received ampicillin 
and 2 erythromycin) (Table I).
The incidence rate of listeriosis per 
1000 patient-year of follow-up for the 
total number of patients with rheu-
matic diseases undergoing treatment 
with TNF-alpha antagonist therapy was 
0.256 (95% CI: 0.115-0.570). The inci-
dence rate for RA was 0.260 (95% CI: 
0.098-0.694) per 1000 patient-year. The 
incidence rate for patients with PsA on 
treatment with TNF-alpha blockers was 
0.722 (95% CI: 0.181-2.888) per 1000 
patient-year. Compared to the incidence 
rate in the general population from Eu-
rope (0.0034 per 1000 person- years) 
(10), the incidence rate ratio of Listeria 
monocytogenes infection for patients on 
treatment with TNF-alpha blockers due 
to different rheumatic disease was 75.3 
(95% CI = 33.8-168.0), p<0.001.
Interestingly, in contrast to the in-
creased incidence of Listeria mono-
cytogenes infections in patients with 
rheumatic diseases on treatment with 

TNF-alpha antagonists, none of the 
patients from the Spanish Rheumatoid 
Arthritis Registry Cohort Study (EME-
CAR) that assessed morbidity and clin-
ical expression of RA in 2269 patients-
years from 34 different Rheumatology 
Units of Spain treated in most cases 
with conventional therapies but not 
with TNF-alpha blockers (11) suffered 
Listeria monocytogenes infection.

Discussion
Isolated cases of bacteremia due to Lis-
teria monocytogenes infection in pa-
tients with RA on conventional meth-
otrexate therapy have been reported 
(12). However, with the generalized 
use of TNF-alpha blockers for the treat-
ment of patients with rheumatic diseas-
es refractory to conventional therapies, 
tuberculosis and other opportunistic in-
fections has become a matter of grow-
ing concern among the rheumatologists 
(13). Based on a large series of patients 
with rheumatic diseases undergoing 
TNF-alpha antagonist therapy, the 
present study emphasizes an increase 
in the risk of developing the opportun-
istic Listeria monocytogenes infection 
following the use of these drugs. 

Table I. Clinical characteristics and outcome of six patients with Listeria monocytogenes infection.

Patient Age/sex TNF-alpha no. of  no. of  no. of Disease Prednisone* Methotrexate* Type of Infection Outcome
  blocker doses diagnosis (mg/day) (mg/week)

1 63/F Infl iximab 24 PsA 7.5 10 meningitis/sepsis Good
2 57/M Infl iximab 6 PsA 10 15 meningitis Good
3 69/F Adalimumab 3 RA No No septicemia Good
4 63/F Infl iximab 21 RA 5 12.5 meningitis Good
5 56/F Infl iximab 7 RA 10 10 sepsis/peritonitis Good
6 36/F Infl iximab 21 RA 10 10 endophthalmitis Bad

M: Male. F: female; PsA: Psoriatic arthritis; RA: Rheumatoid arthritis.
*At the time of diagnosis of Listeria monocytogenes infection. 

Table II. Comorbid conditions in six patients with rheumatic diseases that developed      
Listeria monocytogenes infection following TNF-alpha blocker therapy.
   
Patient

1 Collagenous colitis, ischemic cardiopathy and hypertension

2 Inactive hepatitis and hypertensive cardiopathy

3 None

4 Amyloidois secondary to RA with renal insuffi ciency

5 Chronic hepatitis of unknown etiology, pulmonary fi brosis due to RA
 Type 2 diabetes and ischemic cardiopathy

6 None
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In 2001 the Food and Drug Adminis-
tration reported through postmarket-
ing studies 12 cases of listeriosis in 
patients undergoing anti-TNF-alpha 
therapy (14). Overall, data from dif-
ferent reports show that 38 patients 
undergoing treatment with TNF-alpha 
blockers have been diagnosed with 
listeriosis (14-24). Thirty-two of these 
patients were on treatment with Inf-
liximab, 4 with Etanercept and 2 with 
Adalimumab. In our series none of the 
patients developed Listeria monocy-
togenes infection following etanercept 
therapy.
Data from the present Spanish registry 
study on biological therapies support 
the increase risk of listeriosis in pa-
tients receiving TNF-alpha antagonist 
therapy. This increased incidence of 
bacteremia due to Listeria monocy-
togenes infection compared to the gen-
eral population has not been observed 
in series of patients with chronic rheu-
matic patients on conventional (stand-
ard) drugs but not exposed to biologi-
cal agents. With respect to this, data 
retrieved from another Spanish registry, 
the results from the EMECAR study 
(Study of Morbidity and Clinical Ex-
pression of RA), which encompassed 
a large series of patients with RA pro-
spectively followed since 1999, most 
on them on treatment with conventional 
therapy mainly methotrexate (11), did 
not show an increase in the incidence 
of Listeria monocytogenes infection. In 
this regard, none of the RA patients on 
conventional therapy included in this 
registry developed Listeria monocy-
togenes infection.
Both age and comorbidity may play a 
role in the occurrence of listeriosis in 
patients on TNF-alpha antagonist ther-
apy. With respect to this, the 3 of the 
6 patients from the present series were 
older than 60 years and 4 had severe 
comorbid diseases. 
The mechanisms leading to listerio-
sis in patients undergoing TNF-alpha 
therapy have not been clearly estab-
lished. However, it is known that Lis-
teria monocytogenes infection is as-
sociated with increased lymphocyte 
apoptosis (25). Interestingly, besides 
increased lymphocyte apoptosis, ani-
mal models of Listeria monocytogenes

infection have shown that increased 
levels of TNF-alpha produced by the 
macrophages reduce the severity of 
the infection caused by these bacteria. 
However, the injection of infected ani-
mals with anti-TNF-alpha monoclonal 
antibodies yields a progression of the 
infection, leading to the death of the 
animal (26). Based on these observa-
tions, it is possible that the use of TNF-
alpha antagonists may counteract the 
effect of endogenous TNF-alpha and 
promote the development of listeriosis 
in patients on periodical treatment with 
these drugs.
Of particular interest was the develop-
ment of Listeria monocytogenes endo-
phthalmitis in one of our patients on 
anti-TNF-alpha therapy. Patients with 
Listeria monocytogenes endophthalmi-
tis have a reduction in visual acuity and 
an increase in intraocular pressure in 
the anterior chamber (27). The diagno-
sis of endophthalmitis is made by ante-
rior chamber puncture of the eye (28). 
Peritonitis due to listeriosis was another 
rare form of listeriosis observed in the 
present series. It has also been observed 
in immunocompromised individuals
(29). In keeping with that, our patient 
with Listeria peritonitis had a chronic 
hepatopathy of unknown cause accom-
panied by varicose veins of the esopha-
gus and splenomegaly. The presence of 
this severe comorbid condition along 
with the use of the TNF-alpha blocker 
may have promoted the occurrence of 
this infectious complication. 
In summary, although evidence sug-
gests that the use of TNF-alpha antago-
nist therapy has been associated with 
a decrease in the mortality of patients 
with chronic infl ammatory rheumatic 
diseases, in particular of RA, largely 
due to a reduction in the incidence of 
cardiovascular events mediated by dif-
ferent mechanism such as improvement 
of endothelial function (30) or improve-
ment of insulin resistance (31), clini-
cians should keep in mind that these 
biological therapies are associated to 
an increased risk of developing un-
common opportunistic infections. Due 
to this, a high level of surveillance, in 
particular in immunocompromised in-
dividuals, is mandatory in patients on 
TNF-alpha antagonist therapy.

Appendix
Participating investigators and centers
Sara Marsal, Cristina Arnal Guimera,    

(Ciudad Sanitaria Vall D’hebron)
Laura Cebrián Méndez, (Hospital Gregorio 

Marañon)
Blanca Hernandez, Jose V. Montes de Oca 

Mercader, Federico Navarro Sarabia, 
Francisco Javier Toyos Saenz De Miera 
(Hospital Universitario Virgen Macarena)

Isabel García Bernal, Antonio Mera Varela 
(Hospital Clinico Universitario de San-
tiago)

Gema Bonilla Hernan (Hospital La Paz)
Paloma Vela Casasempere (Hospital Gene-

ral Universitario de Alicante)
Olga Maiz, Estibaliz Barastay, (Hospital de 

Donostia-Edif. Guipuzcoa)
Isidoro González Álvaro, Rosario Garcia 

de Vicuña Pinedo, Ana Mª Ortiz Garcia, 
(Hospital Universitario de La Princesa)

Sagrario Sanchez Andrada, (Hospital Uni-
versitario Marques de Valdecilla)

Oscar Illera Martin, Antonio C. Zea       
Mendoza, Paloma García de la Peña            
Lefebvre, Marta Valero Exposito 

 (Hospital Ramon y Cajal)
Enrique Judez Navarro (Hospital Clinico 

Universitario San Carlos)
Tomas Tinture Eguren, Eduardo Loza     

Cortina (Hospital de Navarra)
Francisco Javier Manero Ruiz, Eugenio 

Giménez Ruiz (Hospital Universitario 
Miguel Servet)

Raimon Sanmartí Sala, Jose Ramí Sala, Jose Ramí ón           
Rodríguez Cros, Juan D. Cañete 

 (Hospital Clinic I Provincial)
Carlos Rodriguez Lozano, Félix Fran-

cisco Hernández, Iñigo Rua Figueroa          
Fernandez, (Hospital de Gran Canaria 
Dr. Negrin)

Mª Victoria Irigoyen Oyarzabal, Inmaculada
Ureña Garnica, Virginia Coret Cagigal, 
(Hospital General Carlos Haya)

Jose Roman Ivorra, Inmaculada Chalmeta 
(Hospital Universitario Dr. Peset)

Ana Cruz Valenciano, Manuel Crespo   
Echeverria, Felix Cabero Del Pozo 
(Hospital Severo Ochoa)

Carlos Marras Fernandez-Cid, Luis Francis-
co Linares Ferran, Juan Moreno Morales,
(Hospital Virgen De La Arrixaca)

Rosa Roselló Pardo, Carlos Vazquez Galeano,
(Hospital General San Jorge)

Mónica Fernández Castro, Carlos Isasi    
Zaragoza, Jose Luis Andreu Sanchez 
(Clinica Puerta De Hierro)

Juan Carlos Vesga Carasa, Eduardo Cuende 
Quintana (Hospital Txagorritxu)

Carmen Idalgo Tenorio (Hospital Virgen de 
Las Nieves)

Mª Angeles Matias de La Mano, Isabel  
Mateo Bernardo, Patricia Carreira Del-
gado, Rosa González Crespo (Hospital 
12 De Octubre)
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Carmen García Gómez, Oriol Codina, Jose 
Valverde García (Hospital de Bellvitge 
Princeps D’espanya)

Jose Antonio Piqueras, Manuel Fernandez 
Prada, Javier Vidal Fuentes (Hospital 
General Universitario de Guadalajara)

Joan Maymo Guarch, Carolina Pérez García
(Imas. Hosp. de L’Esperança y Hospital 
del Mar)

Javier Calvo Catalá, Cristina Campos (Hos-
pital General Universitario de Valencia)

Isabel Ibero Diaz, Vega Jovani Casado,   
Raquel Martin Domenech (Hospital Ge-
neral de Elda)

Trinidad Pérez Sandoval (Hospital Virgen 
Blanca)

Jose Raul Noguera Pons, Francisco J.      
Navarro Blasco, Juan Victor Tovar Bel-
tran (Hospital General Universitario de 
Elche)

Eduardo Rejón (Hospital Universitario de 
Valme); Ramon Mazzucchelli, Javier 
Quiros Donate, Pedro Zarco Montejo 
(Hospital Fundacion Alcorcon)

Manuel Rodríguez Gómez (Complejo Hos-
pitalario De Ourense)

Eduardo Collantes Estevez, M Carmen 
Castro Villegas (Hospital Universitario 
Reina Sofi a)

Juan Carlos Cobeta García (Hospital Gene-
ral de Teruel Obispo Polanco)

Santiago Benito Urbina, J.A. López Martín, 
Jose Angel Cabezas Lefl er (Complejo 
Hospitalario San Millan-San Pedro)

Marta Larrosa Padro, Jordi Gratacos Mas-
mitja, Enrique Casado (Consorci Hospi-
talari Del Parc Tauli)

Mª Teresa Ruiz Jimeno, Jaime Calvo Alen 
(Hospital Comarcal Sierrallana)

Ivan Ferraz Amaro, Tomas Gonzalez Gar-
cia, Alberto Alvarez Pio (Hospital Uni-
versitario de Canarias)

Jesus Ibañez Ruan (Policlinico Vigo, S.A. 
(Povisa))

Juan Jose Garcia Borras, Inmaculada Calvo 
(Hospital La Fe)

Elena Ciruelo Monge, Eva Tomero Muriel, 
Olga Amengual (Hospital General De 
Segovia)

Elena Cuesta (Hospital Virgen de La Luz); 
Amalia Sánchez-Andrade Fernández 
(Hospital Xeral-Calde)

Encarnacion Saiz Cuenca, Jose Galvez 
Muñoz (Hospital General Morales Me-
seguer)

Montserrat Centellas (Hospital de Mataró)
Jordi Fiter Aresté, Luis Espadaler Poch 

(Hospital Son Dureta)
Manel Pujol Busquets, Josep Granados Du-

ran (Hospital Mutua Terrassa)
Mª Teresa Bosque Peralta (Hospital Clínico 

Universitario Lozano Blesa)
Lucia Pantoja Zarza, Mª Valvanera Pinillos 

Aransay (Hospital del Bierzo)
Julia García Consuegra, Rosa Merino      

Muñoz (Hospital Infantil La Paz)
Javier Rivera Redondo, Teresa González 

Hernández (Instituto Provincial de Re-
habilitacion (IPR))

Vera Ortiz Santamaría (Hospital Universi-
tari Germans Trias I Pujol)

Alfredo Buisan Aguirre, Carlos Pascual 
Martín-Gamero (Hospital Militar Uni-
versitario Gomez Ulla)

Carmen Torres, Montserrat Corteguera 
Coro (Hospital Nuestra Señora de Son-
soles)

Javier Alegre López, Bonifacio Álvarez 
Lario, José Luis Alonso Valdivielso,         
Julia Fernández Melón (Hospital Gene-
ral Yagüe)

Jose Luis Cuadra, F. Javier Paulino Tevar, 
Marcos Paulino Huertas (Hospital Nues-
tra Señora del Carmen)

Xavier Arasa Fava (Hospital de Tortosa)
Jordi del Blanco Barnusell (Hospital Sant 

Jaume de Calella)
Anna Martinez Cristobal, Pilar Trenor 

(Hospital de La Ribera)
Inmaculada Bañegil (Hospital de Mendaro)
Angel Aragón Díez (Hospital Nuestra      

Señora del Prado)
Angel Garcia Aparicio (Hospital Virgen de 

La Salud)
Emilia Aznar, Ricardo Gutierrez (Hospital 

Reina Sofi a)
Maria Francisca Pina Perez (Hospital       

Rafael Mendez)
Miquel Angel Belmonte Serrano, Juan    

Beltran Fabregat, Juan Jose Lerma 
(Hospital General de Castellon)

Jose Manuel Rodríguez Heredia, Angel  
Gallegos Cid, Jesús Garcia Arroba Mu-
ñoz, Miguel Cantalejo Moreira (Hospi-
tal Universitario de Getafe)

Alberto Alonso Ruiz, Esther Uriarte Itzaze-
laia (Hospital de Cruces)

Mauricio Minguez Vega, Gaspar Panadero 
Tendero (Hospital San Juan de Alicante)

Miguel Angel Abad Hernandez, Maria Torre-
sano Andres (Hospital Virgen del Puerto)

Francisco Perez Torres (Hospital General 
de Requena)

Ana Urruticoechea Arana (Hospital Can 
Misses de Ibiza)

Dolors Boquet Estruch (Hospital Arnau de 
Vilanova)

Jose Ivorra Cortes (Hospital General de 
Onteniente y Lluis Alcanyis de Xátiva)

Antonio Juan Mas, Inmaculada Ros Vila-
majó (Fundación Hospital Son Llàtzer)

Cristina Medrano Le Quement (Hospital 
Internacional Medimar)

Alfonso Corrales Martinez (Hospital        
Comarcal de Laredo)

Jenaro Graña Gil (Hospital Santa Teresa)
Saul Mario Gelman Aizen (Hospital Gene-

ral de Manresa)
Eugenio Chamizo Carmona (Hospital       

General de Merida)

Gaspar Pérez Lidon, Manuel Tenorio     
Martín (Hospital del Insalud Ceuta)

Jose Carlos Rosas Gomez de Salazar,      
Gregorio Santos Soler (Hospital del 
S.V.S. de Villajoyosa)

Cristina Hidalgo Calleja (Hospital de La 
Santisima Trinidad)

Jaime Fernandez Campillo, Rocio Gonzalez  
Molina (Hospital del S.V.S. Vega Baja)

Victor Eliseo Quevedo Vila (Hospital      
Comarcal de Monforte)

Juan Pablo Valdazo De Diego (Hospital 
General Virgen de La Concha)

Isabel Rotes Mas (Hospital de San Rafael)
Roser Tuneu Valls (Centre Hospitalari 

Manresa)
Gerardo Iglesias De La Torre (Hospital    

General Rio Carrion)
Josep Pujol (Hospital de Sant Pau I Santa 

Tecla)
Rosario Ibáñez Bosh (Hospital de Navarra)
Ricardo Gutiérrez Polo (Hospital de       

Navarra)
Mª Concepción Fito Manteca (Hospital de 

Navarra)
Natividad del Val del Amo (Hospital de   

Navarra).
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