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Aim To identify systemic lupus erythematosus (SLE) pa-
tients diagnosed and treated at the outpatient clinic of our 
Division fulfilling at least four American College of Rheu-
matology (ACR) classification criteria at the time of the 
study, to determine the prevalence of each of the criteria at 
three different time points, and to compare the data with 
similar studies.

Methods We performed retrospective and descriptive 
analysis of medical records of 162 patients fulfilling at least 
4 ACR criteria. Classification criteria were counted and the 
frequency of each criterion was identified at three different 
time points: disease onset, time of diagnosis, and the time 
when the study was conducted.

Results At diagnosis and at the time when the study was 
conducted there were 3.8 and 5.4 fulfilled classification cri-
teria, respectively. The most common criterion at the time 
of the disease onset was arthritis (52.6%); at the time of 
diagnosis it was positive antinuclear antibody (ANA) titer 
(88.0%); and at the time when the study was conducted 
it was positive ANA titer (95.7%), immunologic disorder 
(89.5%), arthritis (71.0%), hematologic disorder (70.4%), 
malar rash (61.7%), and photosensitivity (51.9%).

Conclusion The prevalence of ACR criteria in our patients 
is similar to that in other studies, especially those involv-
ing Caucasian patients. Our results confirm the value of the 
ACR criteria in patients with an already established diagno-
sis. This is the first study on the prevalence of disease mani-
festations among Croatian patients with SLE.
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Systemic lupus erythematosus (SLE) is a chronic inflamma-
tory disease affecting a number of organs and organ sys-
tems (1-3). The wide spectrum of clinical features among 
patients with SLE, progress of medical research and, conse-
quently, better understanding of the disease led to a need 
for a unique classification of disease manifestations for 
research purposes. The American College of Rheumatol-
ogy (ACR) developed classification criteria for SLE in 1982 
based on a study conducted on 177 patients with SLE and 
162 healthy individuals (4). The criteria have been accepted 
throughout the world, with only one revision in 1997 (3). A 
patient is considered to have SLE if at least four criteria are 
cumulatively fulfilled, with a high sensitivity and specificity 
(both 96%) in patients with an already established diagno-
sis (4). In addition to their primary role in clinical research, 
the criteria may also be used as a helpful tool for establish-
ing the diagnosis, since they comprise the majority of spe-
cific disease manifestations.

Apart from a number of case reports and case series, no 
systematically presented data are available on the preva-
lence of clinical and laboratory manifestations of the dis-
ease among Croatian patients (5-8). The aim of this study 
is 1) to identify SLE patients diagnosed and treated in the 
outpatient clinic of our Division fulfilling at least four ACR 
classification criteria at the time of the study, 2) to deter-
mine the prevalence of each of the fulfilled criteria at three 
different time points: at disease onset, the time of diagno-
sis, and the time when the study was conducted, and 3) to 
compare the data with similar studies.

PAtIeNts ANd Methods

This is a retrospective and descriptive study of the prev-
alence of the ACR criteria for classification of SLE among 
patients of the Division of Clinical Immunology and Rheu-
matology, University Hospital Centre Zagreb, diagnosed or 
suspected with SLE. We used the 1982 revised ACR clas-
sification criteria and their 1997 updated version (3,4). In 
the context of this study and everyday clinical practice, the 
term clinical diagnosis does not necessarily imply that 4 or 
more ACR criteria have been fulfilled (1-3).

Data for this study were retrieved from patient records of 
the Division’s outpatient clinic and analyzed between Sep-
tember and December 2004. At the time when the study 
was conducted, the Division kept approximately 25 000 
medical records of patients suffering from any form of 

inflammatory rheumatic disease, with at least one visit 
to the outpatient clinic in the 25-year history of the 

Division. Patients were diagnosed, treated, and followed-
up by certified rheumatologists. The Division offers gener-
al rheumatology service for the city of Zagreb and its sur-
roundings, as well as northwestern Croatia. It also serves 
as a center of excellence in connective tissue diseases, of-
fering its service to patients from the whole country, and a 
large number of patients from Bosnia and Herzegovina.

The first and second review of the medical records were 
performed by a board of the Division’s specialists working 
in pairs (a total of 6 rheumatologists). The reviewers identi-
fied medical records of 1415 patients with a clinical or sus-
pected diagnosis of SLE. These medical records were sub-
sequently evaluated.

The next inclusion criterion was patients’ visit to the out-
patient clinic within three years before the beginning of 
the study, as an indicator of a continuous follow-up. Pa-
tients not living in Croatia and/or non-Croatian citizens 
were excluded from the study. We formed a group of 333 
patients with a clinical diagnosis or suspicion of SLE, who 
were Croatian citizens and residents under regular follow-
up by rheumatologists of the Division. Their medical re-
cords were subsequently reanalyzed: the cumulative fre-
quency of each of the ACR criteria at the time of our study 
was determined. Patients fulfilling fewer than four criteria 
were excluded from further analysis. We finally identified 
162 patients fulfilling at least four ACR criteria at the time 
when the study was conducted. Having identified the 162 
patients, we counted the criteria that each patient fulfilled 
at three different time points: (a) at the disease onset, (b) at 
the time of diagnosis, and (c) at the time when the study 
was conducted. We determined the prevalence of each of 
the classification criteria at these time points. Despite the 
systematic approach, loss of data was observed due to the 
retrospective nature of the study and use of patients’ medi-
cal records for data retrieval. The loss of data was especially 
observed for the time of disease onset and the time of di-
agnosis.

The results were put into the context of similar data avail-
able in the relevant literature. Calculations (including per-
centages and medians) were performed using Microsoft 
Excel 2003 (Microsoft Corporation, Redmond, WA, USA).

Results

At the time when the study was conducted, 162 patients 
fulfilled at least four ACR criteria (Table 1). There were 145 
female and 17 male patients, between 19 and 81 years of 
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age. The median age in the studied group was 47. Age 
range for men was between 22 and 74 years (median, 47) 
and age range for women was between 19 and 81 years 
(median, 47). At the time when the study was conducted 
there were 5.4 fulfilled classification criteria, compared to 
only 3.8 at the time of diagnosis.

Data on the frequency of subcriteria were insufficient for 
the following ACR criteria: serositis, hematologic and im-
munologic disorder (Table 1). In addition, due to the retro-
spective nature of the study, complete data for all patients 
in the observed group were not available at the time of 
disease onset and diagnosis. Data for the time of disease 
onset were available for only 78 out of 162 patients and 
data for the time of diagnosis were available for 125 pa-
tients (Table 1).

The most frequently observed classification criteria at dis-
ease onset were mucocutaneous manifestations (malar 

and discoid rash, photosensitivity, oral ulcers) and arthritis. 
At the time of diagnosis, the most prevalent classification 
criterion was a positive ANA titer, although less frequently 
observed than at the time when the study was conducted. 
Criteria with the highest observed prevalence at the time 
when the study was conducted were from the group of 
impaired laboratory findings, ie, hematologic (cytopenias) 
and immunologic (antinuclear antibodies [ANA], anti-DNA 
antibodies and/or anti-Sm antibodies and/or lupus antico-
agulant, and/or anticardiolipin antibodies) disorders. The 
most frequently fulfilled clinical criteria were arthritis and 
malar rash.

dIsCussIoN

Our data on the prevalence of the ACR criteria at the time 
when the study was conducted are similar to the findings 
of other authors. In addition, the total number of patients 
involved in this study is comparable with some of the ma-

tABle 1. the prevalence of the American College of Rheumatology (ACR) classification criteria for systemic lupus erythematosus 
(sle) in 162 patients fulfilling at least 4 criteria at the time when the study was conducted (data available for 162 patients), at the 
time of establishing the diagnosis, and at disease onset (data available for 125/162 and 78/162 patients, respectively)

No (%) of patients fulfilling each criterion at:

ACR classification criteria for sle sle onset sle diagnosis time when the study was conducted

1 Malar rash 21 (26.9)  48 (38.4) 100 (61.7)
2 Discoid rash  4 (5.1)   7 (5.6)  24 (14.8)
3 Photosensitivity 18 (23.1)  43 (34.4)  84 (51.9)
4 Oral ulcers 11 (14.1)  18 (14.4)  27 (16.7)
5 Arthritis 41 (52.6)  69 (55.2) 115 (71.0)
6 Serositis 10 (12.8)  19 (15.2)  28 (17.3)
a Pleuritis  6 (7.7)  13 (10.4)  17 (10.5)
b Pericarditis  2 (2.6)   9 (7.2)  11 (6.8)
c Sub-criterion not determined  2 (2.6)   3 (2.4)   5 (3.1)
7 Renal disorder  6 (7.7)  19 (15.2)  42 (25.9)
8 Neurologic disorder  2 (2.6)   3 (2.4)   9 (5.6)
a Seizures  2 (2.6)   3 (2.4)   6 (3.7)
b Psychosis  0 (0.0)   0 (0.0)   3 (1.9)
9 Hematologic disorder 29 (37.2)  67 (53.6) 114 (70.4)
a Hemolytic anemia  3 (3.8)  11 (8.8)  14 (8.6)
b Leukopenia 18 (23.1)  43 (34.4)  75 (46.3)
c Lymphopenia  5 (6.4)  26 (20.8)  53 (32.7)
d Thrombocytopenia 13 (16.7)  19 (15.2)  26 (16.0)
e Sub-criterion not determined  0 (0.0)   1 (0.8)   5 (3.1)
10 Immunologic disorder 12 (15.4)  74 (59.2) 145 (89.5)
a Anti-DNA 10 (12.8)  68 (54.4) 136 (84.0)
b Anti-Sm NA*  NA*  NA*
c Antiphospholipid antibodies  3 (3.8)  32 (25.6)  45 (27.8) 
d Sub-criterion not determined  1 (1.3)   3 (2.4)   8 (4.9)
11 Antinuclear antibody 18 (23.1) 110 (88.0) 155 (95.7)
*NA – data not available.
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jor studies on the prevalence of ACR criteria and other clin-
ical manifestations among patients diagnosed with SLE 
(Table 2) (4,9-11).

The ACR criteria for classification of SLE were developed 
on the basis of the most frequent and specific clinical 
and laboratory disease manifestations observed in 177 
patients diagnosed with SLE (4). A patient is considered 
to have SLE if at least 4 of the 11 criteria are fulfilled, seri-
ally or simultaneously, during any interval of observation 
(3,4). For patients with an already established diagnosis, 
the sensitivity and specificity of the ACR criteria are both 
very high – 96% (3). Although the criteria are widely used 
in the research setting, it is still not clear whether estab-
lishing the diagnosis of SLE should solely rely on the strict 
fulfillment of at least four criteria at such an early stage of 
the disease course.

Our results confirm the value of the criteria in patients with 
an already established diagnosis. On the other hand, they 
reveal their questionable value in the early stages of the 
disease course, including the time of diagnosis – the sensi-
tivity of the criteria may be much lower than in the patients 
with an already established diagnosis. There was an obvi-
ous difference between the prevalence of ACR criteria at 
the disease onset and at more developed stages of the dis-
ease course. This can be attributed to the retrospective na-
ture of our study and the reliance of the available data on 
the criteria at the disease onset primarily on patients’ histo-
ries. It is noteworthy that the presence of only two classifi-
cation criteria can be identified on the basis of a patient’s 
history: photosensitivity and pleuritis (3,4).

Analysis of the prevalence of fulfilled classification criteria 
at the time of diagnosis implicates that the diagnosis es-
tablished in the clinical setting does not completely de-
pend on the fulfillment of the ACR criteria. The number of 
fulfilled ACR criteria at the time of diagnosis was 3.8, reveal-
ing that a considerable percentage of patients were clini-
cally diagnosed with SLE yet not fulfilling four ACR criteria. 
A variety of different clinical and laboratory findings should 
be taken into account when establishing the diagnosis of 
SLE in everyday practice. There are symptoms and signs oc-
curring at the beginning of the disease course that do not 
fully meet the ACR criteria (ie, arthralgia without arthritis, 
oral ulcers not observed by a physician but only as a part 
of a patient’s history) (12,13). Furthermore, there is a myriad 
of clinical and laboratory parameters that are not included 
in the classification criteria but can, nevertheless, indicate 
the presence of disease or disease activity (ie, fever, various 
forms of skin eruptions or mucosal changes, different neu-
rological manifestations, complement deficiency, human 
leukocyte antigens associated with SLE) (1,2).

Cumulative fulfillment of 4 or more ACR classification cri-
teria assures that patients in an observed group are really 
suffering from SLE. However, it should be noted that the 
presence of multiple classification criteria does not neces-
sarily mean a severe course of the disease. It is not possible 
to assess SLE disease activity using the classification criteria 
– different disease activity indexes have been developed 
for this purpose (14-18).

We faced several limitations and biases in our study. The 
retrospective design led to a loss of a considerable num-

tABle 2. Comparison of the prevalence of each of the American College of Rheumatology (ACR) classification criteria between our 
study (Croatia) and similar studies conducted in patients diagnosed with systemic lupus erythematosus (sle)

Patients (%)

Criteria usA (4) europe (9) Germany (10) Norway (11) Croatia

Malar rash  57.0   26.4  67.0  51.0  61.7
Discoid rash  18.0    5.4  44.0  16.0  14.8
Photosensitivity  43.0   18.7  72.0  49.0  51.9
Oral ulcers  27.0    8.9  33.0   2.0  16.7
Arthritis  86.0   41.3  71.0  87.0  71.0
Serositis  56.0   12.9  30.0  42.0  17.3
Renal disorder  51.0   22.2  42.0  22.0  25.9
Neurologic disorder  20.0   13.6  21.0  11.0   5.6
Hematologic disorder  59.0   12.8  97.0  46.0  70.4
Immunologic disorder  85.0   NA*  96.0  67.0  89.5
Antinuclear antibody  99.0   90.5  96.0 100.0  95.7
Number of patients 177 1000 338  55 162
*NA – data not available.
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ber of patient data on the prevalence of ACR criteria at the 
time of diagnosis and even more at the disease onset, as 
well as on the prevalence of several subcriteria. Additional-
ly, our analysis was a single-center one. Although the larg-
est number of Croatian SLE patients is followed-up by the 
Division, other institutions’ patients should have also been 
included in the study in order to obtain results more repre-
sentative for the whole country.

In conclusion, the prevalence of ACR criteria at the time 
when the study was conducted is similar to other studies, 
especially those involving Caucasian patients. This confirms 
the value of the ACR criteria in patients with an already es-
tablished diagnosis. However, it seems that the ACR criteria 
alone cannot be used as diagnostic criteria due to a variety 
of clinical and laboratory findings that should be consid-
ered when establishing the diagnosis but are not included 
in the ACR criteria. This study can serve as a promising step 
toward a more thorough research of SLE disease manifes-
tations, especially prospective follow-up.

Acknowledgment Part of this investigation was presented as a poster and 
short abstract at the International Lupus Meeting in London, 2005 (Anić B, 
Cerovec M, Čikeš N. Epidemiologic characteristics od 328 Croatian SLE pa-
tients based on ACR classification criteria. Lupus. 2005;14:240).

Funding The investigation was supported by the Ministry of Science, Edu-
cation and Sports, grant number 108-1081874-2419.

ethical approval is included in the Ministry of Science, Education and 
Sports grant, number 108-1081874-2419.

declaration of authorship MC, BA, and NČ substantially contributed to the 
study design and acquisition of data. All authors substantially contributed 
to the analysis and interpretation of data, as well as the drafting of the ar-
ticle. All authors approved the final version of the article to be published.

Competing interests All authors have completed the Unified Competing 
Interest form at www.icmje.org/coi_disclosure.pdf (available on request 
from the corresponding author) and declare: no support from any organi-
zation for the submitted work; no financial relationships with any organiza-
tions that might have an interest in the submitted work in the previous 3 
years; no other relationships or activities that could appear to have influ-
enced the submitted work.

References

1 Anić B, Bosnić d. systemic lupus erythematosus [in Croatian]. In: 

Vrhovac B, Jakšić B, Reiner Ž, Vucelić B, editors. Interna medicina. 

4th ed. Zagreb: Naklada ljevak; 2008. p. 1386-90.

2 domsic Rt, Ramsey-Goldman R, Manzi s. epidemiology and 

classification of systemic lupus erythematosus. In: hochberg 

MC, silman AJ, smolen Js, Weinblatt Me, Weisman Mh, editors. 

Rheumatology. 4th ed. Philadelphia (PA): Mosby-elsevier; 2008. p. 

1211-6.

3 hochberg MC. updating the American College of Rheumatology 

revised criteria for the classification of systemic lupus 

erythematosus. Arthritis Rheum. 1997;40:1725. Medline:9324032 

doi:10.1002/art.1780400928

4 tan eM, Cohen As, Fries JF, Masi At, Mcshane dJ, Rothfield NF, et 

al. the 1982 revised criteria for the classification of systemic lupus 

erythematosus. Arthritis Rheum. 1982;25:1271-7. Medline:7138600 

doi:10.1002/art.1780251101

5 Čikeš N. Neuropsychiatric manifestations of systemic lupus 

erythematosus [in Croatian]. Reumatizam. 2009;56:29-33. 

Medline:20429259

6 Čikeš N. Central nervous system involvement in systemic 

connective tissue diseases. Clin Neurol Neurosurg. 2006;108:311-7. 

Medline:16368184 doi:10.1016/j.clineuro.2005.11.009

7 Čikeš N, sentić M, Bosnić d, Markeljević J, Anić B, Škorak I, et al. 

Cardiac lesions in patients with systemic lupus erythematosus and 

antiphospholipid syndrome [abstract]. lupus. 1995;4:76.

8 Anić B, sentić M, Iveković R, Bosnić d, Markeljević J, Pučar I, 

et al. thyroid autoimmunity in patients with systemic lupus 

erythematosus [abstract]. lupus. 1995;4:2.

9 Cervera R, Khamashta MA, Font J, sebastiani Gd, Gil A, lavilla P, 

et al. Morbidity and mortality in systemic lupus erythematosus 

during a 5-year period. A multicenter prospective study of 

1,000 patients. european Working Party on systemic lupus 

erythematosus. Medicine (Baltimore). 1999;78:167-75. 

Medline:10352648 doi:10.1097/00005792-199905000-00003

10 Manger K, Manger B, Repp R, Geisselbrecht M, Geiger A, Pfahlberg 

A, et al. definition of risk factors for death, end stage renal disease, 

and thromboembolic events in a monocentric cohort of 338 

patients with systemic lupus erythematosus. Ann Rheum dis. 

2002;61:1065-70. Medline:12429536 doi:10.1136/ard.61.12.1065

11 Gilboe IM, husby G. Application of the 1982 revised criteria 

for the classification of systemic lupus erythematosus on a 

cohort of 346 Norwegian patients with connective tissue 

disease. scand J Rheumatol. 1999;28:81-7. Medline:10229136 

doi:10.1080/030097499442531

12 Ganczarczyk l, urowitz MB, Gladman dd. latent lupus. J 

Rheumatol. 1989;16:475-8. Medline:2746587

13 swaak AJ, van de Brink h, smeenk RJ, Manger K, Kalden JR, tosi s, 

et al. Incomplete lupus erythematosus: Results of a multicentre 

study under the supervision of the eulAR standing Committee on 

International Clinical studies Including therapeutic trials (esCIsIt). 

Rheumatology (oxford). 2001;40:89-94. Medline:11157147 

doi:10.1093/rheumatology/40.1.89

14 Mosca M, Bombardieri s. Assessing remission in systemic lupus 

erythematosus. Clin exp Rheumatol. 2006;24(6 suppl 43):s-99-104. 

Medline:17083771

15 Aringer M, smolen J. systemic lupus erythematosus – activity 

and outcome [in German]. Z Rheumatol. 2006;65:103-9. 

Medline:16501925 doi:10.1007/s00393-006-0040-9

16 Freire eA, Maia Io, Nepomuceno JC, Ciconelli RM. damage index 

assessment and quality of life in systemic lupus erythematosus 

patients (with long-term disease) in Northeastern Brazil. Clin 

www.icmje.org/coi_disclosure.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9324032&dopt=Abstract
http://dx.doi.org/10.1002/art.1780400928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7138600&dopt=Abstract
http://dx.doi.org/10.1002/art.1780251101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20429259&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20429259&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16368184&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16368184&dopt=Abstract
http://dx.doi.org/10.1016/j.clineuro.2005.11.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10352648&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10352648&dopt=Abstract
http://dx.doi.org/10.1097/00005792-199905000-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12429536&dopt=Abstract
http://dx.doi.org/10.1136/ard.61.12.1065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10229136&dopt=Abstract
http://dx.doi.org/10.1080/030097499442531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2746587&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11157147&dopt=Abstract
http://dx.doi.org/10.1093/rheumatology/40.1.89
http://www.ncbi.nlm.nih.gov/pubmed/17083771
http://www.ncbi.nlm.nih.gov/pubmed/17083771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16501925&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16501925&dopt=Abstract
http://dx.doi.org/10.1007/s00393-006-0040-9


CLINICAL SCIENCE154 Croat Med J. 2012;53:149-54

www.cmj.hr

Rheumatol. 2007;26:423-8. Medline:17216369 doi:10.1007/s10067-

006-0517-6

17 Griffiths B, Mosca M, Gordon C. Assessment of patients with 

systemic lupus erythematosus and the use of lupus disease 

activity indices. Best Pract Res Clin Rheumatol. 2005;19:685-708. 

Medline:16150398 doi:10.1016/j.berh.2005.03.010

18 urowitz MB, Gladman dd. Measures of disease activity and 

damage in sle. Baillieres Clin Rheumatol. 1998;12:405-13. 

Medline:9890104 doi:10.1016/s0950-3579(98)80027-7

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17216369&dopt=Abstract
http://dx.doi.org/10.1007/s10067-006-0517-6
http://dx.doi.org/10.1007/s10067-006-0517-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16150398&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16150398&dopt=Abstract
http://dx.doi.org/10.1016/j.berh.2005.03.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9890104&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9890104&dopt=Abstract
http://dx.doi.org/10.1016/S0950-3579(98)80027-7

