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ABSTRACT
Objective. Anti-ribosomal P antibod-
ies (aRib-P Ab) are highly specific for
systemic lupus erythematosus (SLE),
but their correlatation with disease
activity and manifestations including
renal, hepatic and central nervous sys-
tem (CNS) involvement is still contro-
versial. The aim of our study was to
evaluate the prevalence of aRib-P Ab
and their correlation with clinical man-
ifestations and anti-dsDNA antibodies
in SLE patients from Israel.
Methods. Elevated titers of aRib-P Ab
utilizing the ELISA method were ana-
lyzed in 141 sera samples from 44 SLE
patients, 20 Familial Mediterranean
Fever (FMF) patients, 22 primary anti-
phospholipid syndrome (PAPS) pat-
ients, 12 patients with infections, and
43 healthy individuals. The SLEDAI
score was utilized for assessing SLE
disease activity.
Results. Elevated titers of aRib-P Ab
were present in 11% of SLE patients (n
= 6). The mean SLEDAI was 7 (range:
3-10). No statistically significant asso-
ciation was observed between the pres-
ence of aRib-P Ab and disease manifes-
tations present in the SLEDAI. The 6
SLE patients had renal disease (n = 1),
leucopenia (n = 1), rash (n = 3), and
CNS involvement manifested as psy-
chosis (n = 1) or depression (n = 1).
Elevated titers of anti-dsDNA antibod-
ies were found in 50% of patients with
elevated titers of aRib- P Ab. Patients
with PAPS, FMF, infections or healthy
controls did not harbor elevated titers
of aRib-P Ab.
Conclusion. Elevated titers of aRib-P
Ab were restricted to SLE patients. We
confirm previously reported associa-
tions of aRib-P Ab reactivity with dis-
ease activity and elevated anti-dsDNA
Ab titers. No significant correlation
with a specific manifestation described
on the SLEDAI score was established
in this small cohort of patients.

Introduction
Systemic lupus erythematosus (SLE) is
a multi-systemic autoimmune disease
accompanied by an excessive autoanti-
body production, where more than 100
reveals that autoantibodies to the ribo-
somal phosphoproteins (anti-Rib-P Ab)

are present in 6-46% of subjects with
SLE (2). These antibodies recognize
three specific ribosomal proteins termed
P0, P1 and P2 that carry molecular
weights of 35, 19 and 17KD (3). Fur-
thermore, anti-Rib-P antibodies are
highly specific for SLE, their presence
in other connective tissue disease being
only sporadic (4-5). Elevated titers of
anti-Rib-P Ab are mainly detected in
SLE patients during active disease and
may be associated with particular clini-
cal manifestations such as lupus neph-
ritis, hepatitis (6-9) and central system
involvement (CNS) manifested by neu-
ropsychiatric involvement (2, 10, 12-
15). Clinical and serological manifesta-
tions may be influenced by ethnic and
environmental factors (16). 
The objective of the present study was
to assess the frequency of elevated
titers of anti-Rib- P Ab in a cohort of
Israeli SLE patients, where ethnic
diversity is common due to immigra-
tion from many countries. In addition,
we evaluated the correlation with dis-
ease activity and clinical manifesta-
tions of SLE, utilizing the SLEDAI
score, and with the presence of elevat-
ed titers of anti-ds DNA Ab. Autoanti-
bodies are detected in infections and
hence this subgroup was also tested in
the present study. FMF is an auto-
inflammatory disease with clinical
manifestations found in autoimmune
diseases. Repeated search for ANA, as
well as other autoantibodies has led to
negative or inconclusive results. Ele-
vated titers of anti-dsDNA Ab correlat-
ing with disease activity were reported
in FMF patients. In a larger study,
screening for the presence of 8 autoan-
tibodies in FMF, no significant differ-
ences were encountered for the pres-
ence, incidence, and frequency of
autoantibody between FMF patients
and normal individuals (17). We
assessed the specificity of anti-Rib-P
Ab in SLE by comparing the preva-
lence of these autoantibodies in infec-
tions and normal healthy individuals. 

Patients and methods
We analyzed the presence of elevated
titers of anti-Rib-P Ab in 141 sera sam-
ples obtained from Israeli patients: 44
SLE patients, 20 patients with FMF, 22
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patients with PAPS, 12 patients with
infections, and 43 healthy individuals,
during 2003.
The SLE and APS patients were re-
cruited from the Lupus Clinic, 20
patients with FMF were examined in
the Rheumatology Unit, 12 patients
with infections were examined in the
Department of Medicine and sera from
43 healthy volunteers were obtained
from the Israel National Blood Bank.
All patients with SLE fulfilled the ACR
criteria for SLE (18). All patients with
APS fulfilled the Sapporo criteria for
APS (19). FMF was diagnosed by a
certified rheumatologist. SLEDAI score
on SLE patients was performed at the
same visit as the blood sampling. All
data regarding the SLE patients was
retrieved from the Lupus Clinic Data-
base (Microsoft Excel). 

Detection of anti-Rib-P Ab
To achieve a highly sensitive screening
assay for anti-Rib-P Ab, equimolar
mixtures of the recombinant Rib-P pro-
teins (P0, P1 and P2) in varying con-
centrations were absorbed onto ELISA
plates (Maxisorb, Nunc, Denmark).
Furthermore, the recombinant proteins
were combined at the molar ratio of the
native, pentameric Rib-P complex, one
copy of P0 and each two copies of P1
and P2 in phosphate buffered saline
(pH 7.6) by overnight incubation at
15°C followed by blocking with 0.5%
BSA for 30min at RT. Results were
expressed as the ratio (optical density
of patient sample divided by the optical

density of cut-off). A ratio < 1.0 was
interpreted as negative, a ratio 1.0 to
1.4 was equivocal, and a ratio > 1.4
was positive. Positive samples were all
above 3 standard deviations of the nor-
mal controls.

Detection of anti-dsDNA antibody
titers
The detection of anti-dsDNA anti-
bodies was by the Farr method.

Results
Six of 44 patients with SLE (11%) har-
bored elevated titers of anti-Rib-P Ab.
Five of these patients were females,
and the mean age was 44.3 years
(range: 18-73 years old). There was no
specific ethnicity among the patients,
and HLA typing was not performed.
The SLEDAI score range was 3-10,
indicating that all patients had active
disease because the score was above 0.
Patients with severe disease indicated
by a high SLEDAI score also had the
highest titers of anti-ribosomal P Ab.
Secondary APS was evident in only
one patient from the SLE group. No
significant correlation with clinical
manifestations of SLE determined by
the SLEDAI score was found. All of
the other SLE patients and all healthy
controls did not harbor elevated anti-
Rib-P Ab titers.
Of the 6 patients with elevated anti-
Rib-P Ab titers, one had renal disease,
two had hematological manifestations
(leucopenia, thrombocytopenia) and 3
had a rash. Two patients (33%) had evi-

dence of CNS involvement; one patient
had psychosis, the other suffered from
cognitive decline and depression. Ele-
vated titers of anti-dsDNA antibodies
were found in 50% of SLE patients
with elevated titers of Anti-Rib- P Ab,
and 80% had low complement levels
(Table I).
Elevated titers of anti-Rib-P Ab were
not present in patients with PAPS, FMF,
infections, or in the healthy controls.

Discussion
In the present study the frequency of
anti-Rib-P Ab was 11% in a group of
44 unselected adult SLE patients from
a Lupus Clinic in Israel similar to that
reported in the literature. The presence
of elevated titers of anti-Rib- P Ab was
restricted to SLE patients confirming
the high specificity of this serological
marker for the disease. All patients that
harbored these antibodies had active
disease, determined by the SLEDAI
score, but the significant correlation
with disease duration or specific clini-
cal manifestations was not established. 
To date, the reported prevalence of
anti-Rib-P Ab for SLE ranges from 6-
46%, being higher in Asian patients
compared to Afro-American and Cau-
casian patients (2, 6, 10, 20). Moreover,
the prevalence of anti-Rib-P Ab is
higher in subjects with early disease
onset (21). The observation that age
and race may influence anti-Rib-P pro-
duction may be related to the findings
that the synthesis of these autoantibod-
ies may be affected by certain MHC
class 2 alleles (21, 22), particularly
HLA-DQB1*0602 (14). In a previous
study, significant differences between
Israeli and European patients were
reported in the occurrence of Ray-
naud’s phenomena, elevated titers of
antibodies to Sm, RNP, lupus anticoag-
ulant false-positive VDRL, and low
complement were more common in
Israeli patients (16). Although ethnic
diversity existed among the patients
with elevated titers of anti-Rib-P Ab in
this study, the prevalence of these Ab
remained similar to that described in
the literature.
The variation in the observed frequency
may be dependent on the test system
used to detect autoantibodies. Several
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Table I. Clinical and laboratory characteristics of SLE patients with elevated titers of anti-
ribosomal P antibodies.

Patient/manifestation 1 2 3 4 5 6

OD 405 nm 1.096 0.31 2.82 1.89 0.79 0.60

CNS - - Psychosis Cognitive - -
decline/DPR

Rash + + - - + -

Nephritis - - - - + -

Hematological - - - - Low PLT Leukopenia

Low complement level - + - + + +

Anti-dsDNA Ab + + - - + -

SLEDAI score 4 6 8 10 10 3

OD-0.23 was the cut-off of normal controls. DPR: depression; LAC: lupus anticoagulant; PLT: platelet;
ND: not determined.



ELISA systems with different analytes,
i.e. whole proteins, recombinant poly-
peptides, a synthetic peptide compris-
ing the 22C-terminal amino acids or a
multiple antigen (MAP) construct have
been designed for research studies (6,
21, 23-27). Since low and various pre-
valences of anti-Rib-P Ab represent a
limit for their utilization as a new diag-
nostic and/or serological criterion for
SLE, international standardization of
laboratory tests for anti-Rib-P Ab is
necessary. Recently, the diagnostic ac-
curacy and utility of a new sensitive
Rib-P screening ELISA based on
recombinant Rib-P polypeptides was
confirmed in an extended international
multi-center study (28). This novel
approach could be applied to the identi-
fication of anti-Rib P Ab, especially in
anti-dsDNA and anti-Sm negative
patients with SLE.
Despite substantial investigations, the
correlation between anti-Rib-P Ab and
clinical disease manifestations is still
controversial. A caveat in our study
was the small sample size. In a recent
multi-national study including 77
Israeli SLE patients, the frequency of
elevated titers of anti-Rib-P Ab was
11.7%, similar to the results of this
study (28). We could not confirm a sta-
tistically significant association of anti-
Rib-P Ab with lupus related psychosis
or nephritis.
The clinical association of elevated
titers of anti-Rib P Ab and psychosis
was originally described by Bonfa et
al. (29). Since then, several studies
have reported an association of anti-
Rib-P Ab with organic CNS involve-
ment particularly lupus psychosis (10,
11, 13, 14, 20, 21, 30) while other
investigators did not confirm this find-
ing (2, 24). In a recent review, 12 of 17
studies reported an association between
elevated titers of anti-Rib-P Ab and
neuropsychiatric lupus, predominantly
psychosis and depression (2, 11, 20-22,
29-37). In an international meta-analy-
sis combined standardized data from
1,537 SLE patients, anti-Rib-P Ab test-
ing had limited diagnostic value for
neuropsychiatric lupus and could not
differentiate among various disease
phenotypes (38).
An association of anti-Rib-P Ab with

lupus nephritis was described by sever-
al groups of investigators (7, 8, 28, 39-
41) but not by others (11, 23). An inter-
esting finding is the positive associa-
tion between elevated titers of anti-
Rib-P Ab and anti dsDNAAb, especial-
ly in patients with renal involvement
(39, 40). It is intriguing that both these
autoantibodies are specific markers of
SLE and vary with disease activity. In
our study a similar serological associa-
tion was encountered in 50% of SLE
patients who harbored both autoanti-
bodies yet only one patient had lupus
nephritis. 
An interesting finding was that 3
patients with malar rash harbored these
antibodies. The association of elevated
anti-Rib-P Ab titers and skin involve-
ment manifested as malar rash has been
proposed in European series (21, 31)
and in an extended international multi-
center study (28).
Elevated titers of anti-Rib-P Ab are re-
stricted to SLE and found rarely (< 5%)
in patients with other autoimmune dis-
eases including systemic sclerosis, pri-
mary Sjögren’s syndrome, dermato-
myositis, rheumatoid arthritis, undif-
ferentiated connective tissue disease,
overlap syndrome, and PAPS (36, 42-
45). In a recent study, anti-Rib-P Ab
titers were not detected in a subgroup
of FMF patients and in only 1/140
patients with infections (28), similar to
the findings in this study, and further
accentuating the specificity in SLE.

Conclusion
The prevalence of anti-Rib-P Ab in
Israeli SLE patients was reported and
found to be similar to that in the litera-
ture. Furthermore, elevated anti-Rib-P
Ab titers were restricted to SLE
patients when compared to other dis-
eases and healthy controls. We confirm
previously reported associations of
anti-Rib-P reactivity with disease activ-
ity and serological markers such as
anti-dsDNA. No correlation with a spe-
cific manifestation of SLE was estab-
lished in this small cohort of patients.
The high specificity of anti-Rib-P Ab
for SLE and their correlation with dis-
ease activity, young age of disease
onset, race and clinical manifestations
make these autoantibodies of a particu-

lar interest. Further research is neces-
sary in order to determine the clinical
significance of anti-Rib-P Ab in a large
cohort of Israeli SLE patients.

References
1. SHERER Y, GORSTEIN A, FRITZLER MJ,

SHOENFELD Y: Autoantibody explosion in
systemic lupus erythematosus: more than 100
different antibodies found in SLE patients.
Semin Arthritis Rheum 2004; 34: 501-37.

2. EBERT T, CHAPMAN J, SHOENFELD Y: Anti-
ribosomal P protein and its role in psychiatric
manifestations of systemic lupus erythemato-
sus: myth or reality? Lupus 2005; 14: 571-5.

3. ELKON KB, PARNASSA AP, FOSTER CL:
Lupus autoantibodies target ribosomal P pro-
teins. J Exp Med 1985; 162: 459-71.

4. KOFFLER D, MILLER TE, LAHITA RG: Studies
on the specificity and clinical correlation of
antiribosomal antibodies in systemic lupus
erythematosus sera. Arthritis Rheum 1979;
22: 463-70. 

5. BONFA E, ELKON KB: Clinical and serologic
associations of the antiribosomal P protein
antibody. Arthritis Rheum 1986; 29: 981-5.

6. SATO T, UCHIUMI T, OZAWA T et al.: Auto-
antibodies against ribosomal proteins found
with high frequency in patients with systemic
lupus erythematosus with active disease. J
Rheumatol 1991; 18: 1681-4. 

7. MARTIN AL, REICHLIN M: Fluctuations of
antibody to ribosomal P proteins correlate
with appearance and remission of nephritis in
SLE. Lupus 1996; 5: 22-9.  

8. REICHLIN M, WOLFSON-REICHLIN M: Evi-
dence for the participation of anti-ribosomal
P antibodies in lupus nephritis. Arthritis
Rheum 1999; 42: 2728-9. 

9. TORRE JC, MOZO L, SUAREZ A, RAMOS E,
GUTIERREZ C: Antibodies to ribosomal P
proteins and hepatic damage in undifferenti-
ated CTD. Ann Rheum Dis 1996; 55: 562-3.

10. GREENWOOD DL, GITLITS VM, ALDERUC-
CIO F, SENTRY JW, TOH BH: Autoantibodies
in neuropsychiatric lupus. Autoimmunity
2002; 35: 79-86. 

11. SCHNEEBAUM AB, SINGLETON JD, WEST SG
et al.: Association of psychiatric manifesta-
tions with antibodies to ribosomal P proteins
in systemic lupus erythematosus. Am J Med
1991; 90: 54-62. 

12. REICHLIN M: Ribosomal P antibodies and
CNS lupus. Lupus 2003; 12: 916-8.

13. MCLAURIN EY, HOLLIDAY SL, WILLIAMS P,
BREY RL: Predictors of cognitive dysfunc-
tion in patients with systemic lupus erythe-
matosus. Neurology 2005; 64: 297-303. 

14. GEORGESCU L, MEVORACH D, ARNETT FC,
REVEILLE JD, ELKON KB: Anti-P antibodies
and neuropsychiatric lupus erythematosus.
Ann N Y Acad Sci 1997; 823: 263-9.

15. BORCHERS AT, AOKI CA, NAGUWA SM, KEEN
CL, SHOENFELD Y, GERSHWIN ME: Neuro-
psychiatric features of systemic lupus erythe-
matosus. Autoimmun Rev 2005; 4: 329-44.

16. LEVY Y, GEORGE J, HOJNIC M et al.: Com-
parison of clinical and laboratory parameters
for systemic lupus erythematosus activity in
Israelis versus Europeans. Isr J Med Sci

BRIEF PAPER Anti-ribosomal P antibodies and SLE / O. Shovman et al. 

696



BRIEF PAPERAnti-ribosomal P antibodies and SLE / O. Shovman et al.

697

1996; 32: 100-4.
17. EHRENFELD M, PRAS M, SHOENFELD Y: Is

Familial Mediterranean Fever an autoim-
mune disease or an immune mediated condi-
tion. In: Eds: SOHAR E, GAFNI J, PRAS M.
Familial Mediterranean Fever. Freund Pub-
lishing House, Ltd. 1997, pg. 267-74.  

18. TAN EM, COHEN AS, FRIES JF et al.: The
1982 revised criteria for the classification of
systemic lupus erythematosus. Arthritis
Rheum 1982; 25: 1271-7.

19. LOCKSHIN MD, SAMMARITANO LR,
SCHWARTZMAN S: Validation of the Sapporo
criteria for antiphospholipid syndrome.
Arthritis Rheum 2000; 43: 440-3.

20. ARNETT FC, REVEILLE JD, MOUTSOPOULOS
HM, GEORGESCU L, ELKON KB: Ribosomal
P autoantibodies in systemic lupus erythe-
matosus. Frequencies in different ethnic
groups and clinical and immunogenetic asso-
ciations. Arthritis Rheum 1996; 39: 1833-9.  

21. GERLI R, CAPONI L, TINCANI A et al.:  Clini-
cal and serological associations of ribosomal
P autoantibodies in systemic lupus erythe-
matosus: prospective evaluation in a large
cohort of Italian patients. Rheumatology
(Oxford) 2002; 41: 1357-66. 

22. TEH LS, DOHERTY DG, WILLIAMS BD: HLA-
DRB genes and antiribosomal P antibodies in
systemic lupus erythematosus. Br J Rheuma-
tol 1994; 33: 1125-6. 

23. YOSHIO T, MASUYAMA J, IKEDA M et al.:
Quantification of antiribosomal P0 protein
antibodies by ELISA with recombinant P0
fusion protein and their association with
central nervous system disease in systemic
lupus erythematosus. J Rheumatol 1995; 22:
1681-7.

24. ELKON K. RIBOSOMAL RNP: In: VAN VEN-
ROOIJ WJ, MAINI RN, eds. Manual of biolog-
ical marker of diseases. Dordrecht: Kluwer
Academic Publishers, 1994; B2. 5: 1-11.

25. MAHLER M, KESSENBROCK K, RAATS J,
WILLIAMS R, FRITZLER MJ, BLUTHNER M:
Characterization of the human autoimmune
response to the major C-terminal epitope of
the ribosomal P proteins. J Mol Med 2003;
81: 194-204.

26. CAPONI L, PEGORARO S, DI BARTOLO V,
ROVERO P, REVOLTELLA R, BOMBARDIERI
S: Autoantibodies directed against ribosomal
P proteins: use of a multiple antigen peptide
as the coating agent in ELISA. J Immunol
Methods 1995; 179: 193-202. 

27. RAYNO K, REICHLIN M: Evaluation of assays
for the detection of autoantibodies to the
ribosomal P proteins. Clin Immunol 2000;
95: 99-103.  

28. MAHLER M, KESSENBROCK K, SZMYRKA M
et al.: International. multicentre evaluation of
autoantibodies to ribosomal P proteins. Clini-
cal Vaccine Immunol 2006; 13: 77-83.

29. BONFA E, GOLOMBEK SJ, KAUFMAN LD et
al.: Association between lupus psychosis and
anti-ribosomal P protein antibodies. N Engl J
Med 1987; 317: 265-71.  

30. NOJIMA Y, MINOTA S, YAMADA A, TAKAKU
F, AOTSUKA S, YOKOHARI R: Correlation of
antibodies to ribosomal P protein with psy-
chosis in patients with systemic lupus erythe-
matosus. Ann Rheum Dis 1992; 51: 1053-5.  

31. VAN DAM A, NOSSENT H, DE JONG J et al.:
Diagnostic value of antibodies against ribo-
somal phosphoproteins. A cross sectional and
longitudinal study. J Rheumatol 1991; 18:
1026-34. 

32. MASSARDO L, BURGOS P, MARTINEZ ME et
al.: Antiribosomal P protein antibodies in
Chilean SLE patients: no association with
renal disease. Lupus 2002; 11: 379-83. 

33. WEST SG, EMLEN W, WENER MH, KOTZIN
BL: Neuropsychiatric lupus erythematosus: a
10-year prospective study on the value of
diagnostic tests. Am J Med 1995; 99: 153-63.

34. PRESS J, PALAYEW K, LAXER RM et al.: Anti-
ribosomal P antibodies in pediatric patients
with systemic lupus erythematosus and psy-
chosis. Arthritis Rheum 1996; 39: 671-6.

35. WATANABE T, SATO T, UCHIUMI T,
ARAKAWA M: Neuropsychiatric manifesta-
tions in patients with systemic lupus erythe-
matosus: diagnostic and predictive value of
longitudinal examination of anti-ribosomal P
antibody. Lupus 1996; 5: 178-83.

36. ISSHI K, HIROHATA S: Association of anti-
ribosomal P protein antibodies with neu-

ropsychiatric systemic lupus erythematosus.
Arthritis Rheum 1996; 39: 1483-90.

37. TZIOUFAS AG, TZORTZAKIS NG, PANOU-
POMONIS E et al.: The clinical relevance of
antibodies to ribosomal-P common epitope in
two targeted systemic lupus erythematosus
populations: a large cohort of consecutive
patients and patients with active central ner-
vous system disease. Ann Rheum Dis 2000;
59: 99-104.

38. KARASSA FB, AFELTRA A, AMBROZIC A et
al.: Accuracy of anti-ribosomal P protein
antibody testing for the diagnosis of neu-
ropsychiatric systemic lupus erythematosus.
Arthritis Rheum 2006; 54: 312-24.

39. CHINDALORE V, NEAS B, REICHLIN M: The
association between anti-ribosomal P anti-
bodies and active nephritis in systemic lupus
erythematosus. Clin Immunol Immunopathol
1998; 87: 292-6. 

40. REICHLIN M, WOLFSON-REICHLIN M: Cor-
relations of anti-dsDNA and anti-ribosomal P
autoantibodies with lupus nephritis. Clin
Immunol 2003; 108: 69-72.  

41. REICHLIN M: Serological correlations with
nephritis in systemic lupus erythematosus.
Clin Immunol 2005; 117: 12-4.  

42. GHIRARDELLO A, DORIA A, ZAMPIERI S,
GERLI R, RAPIZZI E, GAMBARI PF: Anti-ribo-
somal P protein antibodies detected by
immunoblotting in patients with connective
tissue diseases: their specificity for SLE and
association with IgG anticardiolipin antibod-
ies. Ann Rheum Dis 2000; 59: 975-81.

43. FUJIMOTO M, SATO S, TAKEHARA K et al.:
Detection of antiribosomal P protein antibod-
ies in patients with systemic sclerosis. Br J
Rheumatol 1995; 34: 908-11.

44. SPEZIALETTI R, BLUESTEIN HG, PETER JB,
ALEXANDER EL: Neuropsychiatric disease
in Sjögren’s syndrome: anti-ribosomal P and
anti-neuronal antibodies. Am J Med 1993;
95: 153-60.

45. HAMASAKI K, MIMURA T, KANDA H, MORI-
NO N, YAZAKI Y, NOJIMA Y: Development of
systemic lupus erythematosus in a rheuma-
toid arthritis patient with anti-ribosomal P
protein antibody. Lupus 1997; 6: 734-6.


