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PSORIATIC ARTHRITIS AND RISK OF LYMPHOMA 
 

Henrik Benoni 

 
 

Abstract 

 

Background: Numerous inflammatory and/or autoimmune diseases are associated with an 

increased risk of developing lymphoma. In addition, some of the newer ”biological” 

treatments (e.g. TNF-blockers) of these diseases are in themselves also suspected of elevating 

lymphoma risk. As a growing number of patients with psoriatic arthritis are becoming eligible 

for anti-TNF treatment, it is important to investigate which, if any, of these patients stand a 

higher risk of developing lymphoma due to their disease. 

 

Materials and methods: We searched the Swedish national patient register for patients 

diagnosed with psoriatic arthritis from 1964 to 2007, resulting in a cohort of 22.813 patients. 

When matching these individuals to the Swedish cancer register, we found 60 patients with 

psoriatic arthritis and lymphoma, where the psoriatic arthritis diagnosis preceded the 

lymphoma diagnosis by at least one year. These 60 individuals (i.e. the cases in this nested 

case-control study) were matched to between one and five controls selected from the cohort of 

the other 22.813 patients with psoriatic arthritis. For this pilot study, 155 patients (including 

36 cases) in the regions Uppsala, Stockholm, Malmö/Lund and Göteborg were selected for 

evaluation. We then obtained these patients’ medical records and scrutinized them using a 

form designed for extracting data, and analyzed this data using logistic regression. 

 

Results: Disease with high inflammatory activity, concomitant autoimmune diseases, and 

anti-TNF treatment were associated with an elevated lymphoma risk in patients with psoriatic 

arthritis. 

 

Conclusions: Although our final population was too small to draw any firm conclusions, the 

analyses indicate that disease severity is a risk factor for developing lymphoma. The strongest 

associations were found for anti-TNF treatment and concomitant autoimmune diseases (p < 

0.05), although the confidence intervals were wide. The results of this pilot study suggest that 

conducting a larger study of all 60 cases and matching controls would be reasonable. 
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PSORIATIC ARTHRITIS AND RISK OF LYMPHOMA 
 

 

INTRODUCTION 

 

In the last few decades a growing number of studies have demonstrated a connection between 

autoimmune disease and malignant lymphoma. While some of these diseases, such as 

rheumatoid arthritis (RA), Sjögren’s syndrome and systemic lupus erythematosus (SLE) are 

clearly associated with risk, the results of studies of other diseases, for example psoriasis and 

Crohn’s disease, have been ambiguous (1). In addition, it is not yet clarified whether the 

lymphoma is mostly caused by the inflammation associated with the autoimmune disease 

itself, with the drugs we use for treatment, and/or with other factors. In consideration of the 

current advances of biologic drugs (e.g. anti-tumour necrosis factor (TNF) agents) used to 

treat autoimmune diseases, there is indeed much need for further research on this subject, as 

some TNF blocking drugs have been suspected of increasing the risk of certain types of 

malignant lymphoma in themselves (6-9). The objective of this study is to examine whether or 

not highly inflammatory active psoriatic arthritis can be linked to an increased risk of 

developing malignant lymphoma. 

 

 

BACKGROUND 

 

Psoriasis and psoriatic arthritis 

Psoriasis is a common, chronic, inflammatory disease of the skin (2), with a prevalence of 

about 2% in Scandinavia (28) and up to 1% in the world (25). It is as common in men as in 

women, and while children are seldom affected, the disease gets more common with age (28). 

At least 10% of the afflicted develop psoriatic arthritis, which is a type of spondyloarthritis. 

The spondyloarthritides are a group of inflammatory diseases affecting mainly the joints of 

the back, but also separate large joints and entheses (27). Psoriatic arthritis is generally 

divided into five varieties, which can (and often do) occur in combination. These are arthritis 

of the distal interphalangeal joints, asymmetric oligoarthritis, symmetric polyarthritis similar 

to RA, axial involvement (spine and sacroiliac joints), and arthritis mutilans, so called 

because of the aggressively destructive nature of this form of the disease. Diagnosis can 

sometimes be difficult due to the arthritis developing before the psoriasis, if the joint 

manifestations seem to match those of some other form of arthritis, or if the psoriasis is 

undiagnosed or missed (25). The disease can be mild, without appreciable impact on patients’ 

daily life activities (27), but most of the afflicted develop erosive disease over time (25). 

 

Malignant lymphoma 

Malignant lymphoma is regularly described as a heterogeneous group of 

(lymphoproliferative) malignancies (3), and is often divided into either non-Hodgkin 

lymphoma (NHL), which is more common (90%), or Hodgkin Lymphoma (10%) (4). In the 

United States of America, NHLs represent 4.5 percent of the annual incidences of all cancers, 

amounting to 66.000 new cases in 2008 (3). Non-Hodgkin lymphomas originate from either 

B-cells (88% of all NHL (3)) or T-cells and are thus classified as B- or T-cell type 

lymphomas. These are further divided depending on their specific characteristics, and so far 

close to 40 subtypes have been distinguished according to the universally accepted World 

Health Organization (WHO) classification (4). Several risk factors have been identified, 

including immunosuppression, a family history of lymphoma or other 
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hematolymphoproliferative diseases, several infectious agents such as HIV, EBV (Epstein-

Barr virus), H. pylori, and, as stated above, some autoimmune diseases, but on the whole 

causes of most NHLs remain largely unknown (3, 4). The diffuse large B-cell lymphoma 

(DLBCL) is the most common type, accounting for 25-30% of all NHLs (3). 

 

Autoimmune disorders (including psoriasis/psoriatic arthritis) and risk of lymphoma 

As stated earlier, some autoimmune disorders display a direct association with an increased 

risk of malignant lymphoma. These include rheumatoid arthritis, Sjögren’s syndrome, SLE, 

celiac disease, dermatitis herpetiformis, and Hashimoto thyroiditis. The relative risk of 

developing malignant lymphoma varies from about two-fold in RA to 9- to 18-fold in 

Sjögren’s syndrome (10). Studies of psoriasis, Crohn’s disease, systemic sclerosis and 

sarcoidosis have pointed somewhat in the same direction, but the hypothesis of an association 

has yet to be confirmed, as the results of these studies have been mixed (psoriasis), lacking 

statistic power (systemic sclerosis), or showing mainly short-term increased risks (Crohn’s 

disease, systemic sclerosis, psoriasis) (10). 

 

While some studies report a higher incidence of malignant lymphoma in individuals with 

psoriasis (12-14), there are also some studies contradicting these results (15-16). Several 

investigations of psoriasis and specific lymphoma subtypes do however demonstrate an 

increased risk of T-cell NHL (10, 12-13). One study (15) suggested that treatment with 

methotrexate might be a risk factor for developing malignant lymphoma, but the author also 

notes that these patients are more likely to have a more active form of the disease. Studies 

concerning psoriatic arthritis and lymphoma risk are few, but in general the results have been 

the same as in psoriasis (16). 

 

There are some deceptive factors to be taken into account when analysing these results. While 

cutaneous T-cell lymphoma has inconsistently been associated with psoriasis (13, 14, 17), 

some of the positive associations may be influenced by an erroneous diagnosis of an early 

cutaneous lymphoma as psoriasis in some cases (10). Also, NHL being a rather uncommon 

disease, studies often present only a few cases afflicted with each specific lymphoma subtype, 

making statistic analysis more uncertain (i.e. statistical power is usually low). It is important 

to note that, when conducting studies of this kind, one needs to take into account the so called 

confounding by indication (i.e. the risk of associating an elevated lymphoma risk to a certain 

treatment when in reality the more active disease (requiring this treatment) is the culprit, and 

vice versa). Confounding by indication can be avoided or at least reduced in an observational 

study by using a control group with participants suffering from disease with the same degree 

of activity as those of the case group, but where the controls receive a treatment different from 

the cases. Otherwise, the primary study design used to overcome confounding by indication as 

a source of error is the randomized controlled trial. 

 

Rheumatoid arthritis 

In a large (378 cases and 378 matched controls) case-control study by Baecklund et al (11) the 

authors conclude that while RA is associated with an, on average, doubled risk of developing 

lymphoma, the patients with highly active inflammatory disease stand the highest risk (about 

70-fold compared to those with low activity disease). Also, the use of most DMARDs 

(disease-modifying antirheumatic drugs) did not elevate the lymphoma risk, azathioprine 

being the only exception. Actually, some of the DMARDS, as well as corticosteroids, were 

found to lower lymphoma risk, perhaps through their inflammation-suppressing activity. This 

study ranged over the years 1964 through 1995, and consequently did not take into aspect 
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treatment with TNF-blockers. However, the results thus indicate that the severity of 

inflammation is the main factor modifying lymphoma risk in RA, and not conventional 

treatment. 

 

Spondyloarthritides 

Ankylosing spondylitis (also known as morbus Bechterew) is, like psoriatic arthritis, a type of 

spondyloarthritis. While there are a few case reports regarding both NHL and Hodgkin 

lymphoma following treatment with etanercept (a TNF inhibitor) (19-20), the disease in itself 

has so far not been found to increase lymphoma risk (21). Reactive arthritis (also known as 

morbus Reiter) is another type of spondyloarthritis, though on which research regarding 

lymphoma risk has yet to be conducted (and/or published). 

 

Inflammatory bowel diseases (IBD), meaning ulcerative colitis and Crohn’s disease, as well 

as celiac disease, morbus Whipple, and collagenous colitis, sometimes present joint 

symptoms. These are in those cases regarded as manifestations of a type of IBD-linked 

spondyloarthritis (27). A recent Dutch study concluded that there is no overall statistically 

significant increased risk of malignant lymphoma in IBD patients (22). However, other large 

studies do display a borderline increased risk of malignant lymphoma in patients with Crohn’s 

disease (but not ulcerative colitis) (23-24), although after 5 years of follow-up no association 

could be found (23). 

 

Consequently, while RA and some other inflammatory diseases are strongly linked to an 

elevated risk of malignant lymphoma, there is still some doubt whether the main 

spondyloarthritides may cause these malignancies.  

 

Aims of the present study 

An increasing number of patients suffering from inflammatory disease are becoming eligible 

for anti-TNF treatment, among whom many with psoriatic arthritis. There is a concern that 

these drugs, due to their immunosuppressive nature, might increase risks of developing 

malignant lymphoma and/or precipitate progress of malignant phenomena. Several studies of 

patients receiving anti-TNF therapy and subsequently developing lymphoma have been 

published in the recent past (6, 8). Some newer studies argue that there are no major increases 

in risk of lymphoma in patients treated with anti-TNF therapy compared to the already 

elevated risk in RA (18) and other rheumatological diseases (9). This study aims to further 

push the knowledge limits on this subject by examining whether patients with psoriatic 

arthritis and a high degree of inflammation are at greater risk of developing lymphoma than 

those with a milder form of the disease, and accordingly by mainly analyzing patients who 

have not yet been treated with anti-TNF therapy but would have been eligible for this 

treatment. 

 

 

MATERIALS AND METHODS  

 

Nested case-control study 

Using the national Swedish patient register (29), we identified 22.813 Swedish individuals 

who have been treated for psoriatic arthritis (PsA) in out- or inpatient care between 1964 and 

2006. These individuals were matched against the national Cancer register (30). We thereby 

identified 60 individuals with psoriatic arthritis and lymphoma, where the date of hospital 

admission or outpatient visit for psoriatic arthritis preceded the lymphoma diagnosis by at 
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least a year. These 60 individuals were regarded as cases in our study. We then selected 

between one and five individuals for each case from the cohort of patients with psoriatic 

arthritis as controls. The controls were matched to the cases by year of birth (within 5-year 

intervals), sex and county. The control also had to be alive at the date of lymphoma diagnosis 

of the corresponding case. 

 

Data extraction from medical records 

We needed a tool for extracting information from the medical records of the selected patients 

and therefore created, with help from an experienced rheumatologist, a form for collecting 

and assessing data. Our form contained questions regarding information about age, sex, 

county, date of death (if applicable), dates of diagnoses and exclusion criteria (such as if the 

medical records were missing or too scant, if the patient had not been diagnosed with PsA or 

– regarding cases – lymphoma, if we could not verify the PsA diagnosis, or if the patient was 

afflicted with HIV or hepatitis type C). It had PsA and psoriasis information-specific parts, 

designed to obtain information about whether the patient had been, or could be, diagnosed 

with PsA according to CASPAR criteria (5) (see below), or, if not, whether the patient’s 

diagnosis had been based on clinical experience and observation by one or more 

rheumatologist(s) or dermatologist(s). 

 

The form also had questions regarding previous or concomitant RA diagnosis, other 

autoimmune diseases present in the patient’s family, whether the patient was currently or had 

ever been smoking, or had been diagnosed with a cardiovascular disease, diabetes, or some 

other autoimmune disease. 

 

In order to define the patients’ exposure, we noted when the first subjective and objective 

signs of joint and skin manifestations occurred, as well as defining what type of psoriasis the 

patient suffered from. Both extra-articular but joint-adjacent manifestations (such as 

enthesitis, dactylitis, and tenosynovitis) and systemic manifestations were recorded, the latter 

including axial joint involvement, peripheral large joint (shoulders, elbows, hips, knees) or 

small joint (the joints of the hand and foot) arthritides, iritis, inflammatory bowel disease, 

urethritis or prostatitis, aortitis or heart valve involvement, amyloidosis, uveitis, pulmonary 

alveolitis, kidney involvement, celiac disease or other complications. Also, erythrocyte 

sedimentation rate (ESR), C-reactive protein (CRP) and haemoglobin (Hb) levels were 

examined, both at the time of PsA diagnosis as well as during the follow up-time. 

 

As for disease severity, we tried to capture objective arthritis signs using radiological data and 

looking for reports of changes typical to PsA, destructive peripheral joint alterations, hip-, 

knee-, or shoulder osteoarthritis, and large- and small joint operative measures. We also 

aimed to characterize the disease’s inflammatory activity at the time of diagnosis and overall 

during the follow up period, if possible by using the assessments of the physicians responsible 

for the care of the patient. In addition, we noted whether or not the patient had received 

disability pension or ever been on sick leave for more than 1 year because of PsA.  

 

We collected information about local (i.e. injections with corticosteroids) and systemic 

treatment – either regular or on demand – with NSAIDs (non-steroid anti-inflammatory 

drugs), butazolidin, acetylsalicylic acid (ASA), oral corticosteroids, azathioprin, methotrexate, 

anti-TNF agents, and other specific drugs, as well as the total duration of treatment with each 

drug.  
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Two questions regarded cases only and tried whether or not DMARD treatment had been 

stopped after the lymphoma diagnosis, and, if so, if this resulted in lymphoma regression. We 

also collected the cases’ pathology reports, when available, in order to verify and characterize 

the lymphomas. 

 

Using this form, we scrutinized the medical records one by one, noting the specifics of each 

patient. The medical records were obtained in part by paying visits to several hospitals in 

Stockholm, Uppsala, Göteborg and Skåne, and in part by sending for them by mail. When at 

regional hospitals, contact had first been initiated with the managing directors of those 

hospitals’ clinics of rheumatology (or medicine), dermatology, oncology (and haematology), 

and possibly others when called for. We then usually got into contact with a secretary, who 

helped us retrieve the available medical records for each patient. 

 

We created a Microsoft Excel database into which we entered the patients’ disease 

characteristics using the form information. The statistical software SAS (produced by SAS 

Institute Inc., North Carolina, USA), version 9.2, was used for management of this database 

and analysis of our material. 

 

Since evaluation of the PsA diagnoses can sometimes be difficult, several rheumatologists 

suggested that we use the CASPAR criteria for psoriatic arthritis. Even though PsA is 

acknowledged as a distinct disease, there has been a lack of widely agreed-upon and/or 

validated criteria. As the CASPAR criteria (designed in 2006) offer both high specificity 

(98.7%) and sensitivity (91.4%), we agreed to use those criteria as a guide for evaluating the 

PsA diagnoses. (See part B in appendix for an explanation of the CASPAR criteria.) 

 

While scrutinizing the medical journals, we noticed that the PsA diagnosis was sometimes 

more or less uncertain, and occasionally even questionable. We therefore divided the patient 

material into subgroups depending on whether the patients’ PsA-diagnoses could be 

considered accurate to a high degree (i.e. fulfilling the CASPAR-criteria and the physicians’ 

assessments), a relatively high degree (not fulfilling the needed 3 points on the CASPAR 

points table but being based on a seemingly competent clinical assessment by one or more 

rheumatologist(s)), or uncertain (CASPAR-criteria not fulfilled due to incertitude regarding 

objective signs of articular disease, history of dactylitis, or nail dystrophy, or when RF 

(rheumatoid factor) or radiographical investigations had not been conducted or properly 

documented, and the clinical diagnosis was likewise uncertain, often with physicians 

suspecting RA or some other rheumatological disease). If we could not verify the PsA 

diagnosis, we excluded the patient. 

 

Statistical analysis 

We used frequency tables and unconditional logistic regression to determine potential 

associations between exposures and outcome (i.e. lymphoma risk). We further used an 

unadjusted model and a model adjusted for the matching factors sex and birth year in 5-year 

intervals. The original plan was to use conditional logistic regression, but it later became clear 

that this was not possible due to the high exclusion rate.  

 

 

RESULTS 

 

Of 155 patients identified in the regions Uppsala, Stockholm, Malmö/Lund and Göteborg 

through the registers, medical records were available for evaluation in 88. However, sufficient 
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data for making a qualified evaluation of the psoriatic arthritis diagnosis and disease 

characteristics were available only in 65. This meant that for some of those 88 patients, we 

did not manage to obtain the complete medical records for that patient at/from the hospital in 

question, but rather only dermatological records, and/or incomplete rheumatological ones. In 

part this was due to the fact that we did not receive these medical records by mail on time, and 

in part due to medical records missing at the patients’ home hospital(s). 

 

Table 1. Patients in the study  

 Total no of patients Cases (no) Controls (no) 

Identified in register 

- Uppsala 

- Stockholm 

- Malmö/Lund 

- Göteborg 

155 

30 

38 

52 

35 

36 

8 

9 

12 

7 

119 

22 

29 

40 

28 

Patients with any medical records 

available for evaluation (i.e. examined 

at regional hospital or at research HQ) 

88 21 67 

Sufficient medical records available for 

evaluation of PsA diagnosis (A) 

65 15 50 

Included patients (i.e. PsA verified) 42/65 (65%) 

 

12/15 (80%) 30/50 (60%) 

 

Out of the 65 patients about which we did obtain the complete rheumatological, 

dermatological (and, regarding cases, oncological) records, we did manage to verify the PsA 

diagnoses in 42. Thus 23 patients were excluded, the reasons for which are accounted for 

below (see table 14). 

 

In the 12 included cases we sought to identify the lymphoma subtypes. In most of these cases 

we obtained pathology reports regarding the lymphomas, but in some these reports were not 

available for various reasons (e.g. we did not have access to that information for secrecy 

reasons and/or lack of clearance), so we then noted lymphoma types according to physicians’ 

notes in the medical records. Table 2 shows that chronic lymphocytic leukemia, Hodgkin 

lymphoma and diffuse large B-cell lymphomas all occur in more than one patient. It should be 

noted that most of these lymphomas are B-cell lymphomas, whereas the lymphomas mainly 

associated with psoriasis are of T-cell type. 

 

Table 2. Lymphoma types (in 12 patients, i.e. cases, with verified PsA) 

Lymphoma types in the 12 case patients No of patients 

Chronic lymphocytic leukemia 3 

Hodgkin lymphoma, nodular sclerosis 2 

Diffuse large B-cell lymphoma 2 

Immunocytoma (lymphoplasmacytic 

lymphoma) 

1 

Follicular lymphoma 1 
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B-cell lymphoma, not otherwise 

specified 

1 

Non-Hodgkin lymphoma, not otherwise 

specified 

1 

Lymphoma, unspecified 1 

 

In our original population cases and controls were matched to each other in small sets, with a 

set consisting of 1 case and 1-5 controls. However, due to the high exclusion rate, we had to 

break these sets and analyze the patients as one larger group instead, making adjustments 

according to the matching criteria, which are shown in table 3. The patients were originally 

matched by sex, birth year and region. Table 3 shows that the matching regarding sex was 

satisfactory, but the matching by birth year and region did not quite work out in the end. Even 

though the cases and controls had the same birth year ranges, the controls were, on average, 

born earlier. While the regional matching also was not satisfactory, we do not have reason to 

believe that region is a strong confounder regarding lymphoma risk. Attained age (age at the 

end of the follow up period – meaning, for cases, the age when they were diagnosed with 

lymphoma, and for controls, when their corresponding case developed a lymphoma) was also 

different in cases and controls, with the latter median being larger. 

 

Table 3. The number of cases and controls with confirmed PsA (12 cases, 30 controls)  

 Cases  

No (%) 

Controls  

No (%) 

Sex 

- Male 

- Female 

 

7 (58) 

5 (42) 

 

15 (50) 

15 (50) 

Birth year (median, range) 

 

1942 (1916-1952) 1929 (1915-1953) 

Region 

- Uppsala 

- Stockholm 

- Malmö/Lund 

- Göteborg 

 

1 (8) 

5 (42) 

6 (50) 

0 

 

2 (7) 

10 (33) 

10 (33) 

8 (27) 

Attained age (median, range) 62 (50-82) 73 (50-89) 

* Percentage not always total of 100 % due to rounding. Matching criteria are shown in bold. 

 

Table 4 shows that, although the ranges are again similar, the median age at which the patient 

was diagnosed with psoriatic arthritis is greater in the control group. As stated earlier, we used 

the CASPAR criteria for validating the patients’ diagnoses. By doing so, we soon realized that 

while most of the [included] patients’ diagnoses were rather easy to verify using these criteria, 

there were also a number of patients who did not quite meet them, or where the physicians’ 

opinions differed from the criteria. Therefore, in table 4, ”confirmed PsA” means that the 

patient met the CASPAR criteria, and that the physician did deem the patient afflicted with 

psoriatic arthritis. ”Probable PsA” means that the patient did not meet the CASPAR criteria 

(i.e. some patients got 2 or less points), but that the doctor still thought that PsA was the right 

diagnosis. ”Possible PsA” means that there were no clear-cut objective signs of articular 

disease, and therefore the CASPAR criteria were not met, although the physician did still 
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deem the patient afflicted with PsA. Table 5 shows how many patients met each specific 

CASPAR criterion. 

 

Table 4. Diagnosis of psoriatic arthritis and the patients meeting the CASPAR criteria 

 Cases  

No (%) 

Controls  

No (%) 

Age at PsA diagnosis 

(median, range) 

Missing 

53 (28-74) 

 

0 

65 (29-88) 

 

1 (4) 

Calendar year of PsA 

diagnosis 

≤1990 

>1990 

 

 

6 (50) 

6 (50) 

 

 

10 (33) 

20 (67) 

CASPAR diagnosis 

- Confirmed PsA according 

to the CASPAR criteria 

- Probable PsA according to 

the physicians’ assessments 

- Possible PsA 

 

7 (58) 

 

3 (25) 

 

2 (17) 

 

21 (70) 

 

6 (20) 

 

3 (10) 

* Percentage not always total of 100 % due to rounding. 

 

Table 5. The extent to which the CASPAR criteria were met 

 Cases  

No (%) 

Controls  

No (%) 

Documented arthritis 

- Yes 

- No 

- Missing 

 

9 (75) 

1 (8) 

2 (17) 

 

26 (87) 

0 

4 (13) 

Psoriasis 

- Current (at diagnosis) 

- In personal history 

- Missing 

 

9 (75) 

2 (17) 

1 (8) 

 

28 (94) 

2 (6) 

0 

Psoriasis, 1
st
 and/or 2

nd
 

degree relatives with disease 

- Yes 

- No 

- Missing 

 

 

6 (50) 

4 (33) 

2 (17) 

 

 

9 (30) 

7 (23) 

14 (47) 

Current nail dystrophy (at 

diagnosis) 

- Yes 

- No 

- Missing 

 

 

6 (50) 

5 (42) 

1 (8) 

 

 

12 (40) 

13 (43) 

5 (17) 

- Negative RF 

- Positive RF 

- Missing (i.e. not examined) 

8 (67) 

2 (17) 

2 (17) 

17 (57) 

4 (13) 

9 (30) 

Dactylitis, current or in 

medical history 

- Yes 

- No 

 

 

2 (17) 

9 (75) 

 

 

6 (20) 

16 (53) 
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- Missing 1 (8) 8 (27) 

Radiographic evidence of 

PsA 

- Yes 

- No 

- Missing 

 

 

3 (25) 

5 (42) 

4 (33) 

 

 

3 (10) 

14 (47) 

13 (43) 

 

In table 6 we show that concomitant diagnosis with rheumatoid arthritis, as well as having 

some other type of (possibly) autoimmune disease, was more common in the cases than in the 

controls. This table also shows that data on smoking was difficult to collect, with many of the 

medical records missing this information. 

 

Table 6. Co-morbidity and smoking 

 Cases  

No (%) 

Controls  

No (%) 

Earlier or concomitant RA diagnosis 

- Yes 

- No 

 

3 (25) 

9 (75) 

 

3 (10) 

27 (90) 

Smoking 

- Ever smokers 

- Never smokers 

- Missing 

 

9 (75) 

0 

3 (25) 

 

12 (40) 

1 (3) 

17 (57) 

Cardiovascular disease 

- Yes 

- No 

 

3 (25) 

9 (75) 

 

17 (57) 

13 (43) 

Diabetes 

- None 

- Type I 

- Type II 

1 (8) 

11 (92) 

1 

0 

6 (20) 

24 (80) 

0 

6 

Other autoimmune and possibly 

autoimmune diseases 

5 (42), namely: 

- Celiac disease 

- ITP 

- ITP 

- Hypothyroiditis 

- Lymphoid thyroiditis  

and coeliac disease 

5 (17), namely: 

- Goiter NOS 

- Hyperthyroiditis 

- Hypothyroiditis 

- Hypothyroiditis 

- Sjögren’s syndrome 

* Percentage not always total of 100 % due to rounding. NOS – not otherwise specified. 

 

Disease characteristics are shown in table 7, where we conclude that the median age at first 

psoriasis or joint symptom as well as the age at which a physician confirms the presence of 

arthritis, are greater in the controls. We also show the different types of psoriasis that the 

patients suffered from. It should be noted that many patients were afflicted with several types 

of psoriasis. 

 

In table 7 you will also find how many patients were afflicted with systemic and/or joint 

symptoms, as well joint-adjacent symptoms (here meaning enthesitis, dactylitis and/or 

tenosynovitis). By large joints we mean shoulders, elbows, hips, and knees, and by small 

joints we mean the joints of the hands and feet, as well as the wrists and ankles. Axial joints 
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include joints in and situated around the spine, such as the sacroiliac joints. A few patients 

were afflicted with inflammatory bowel disease (IBD) and or prostatitis, whereas other 

symptoms typically associated with rheumatological diseases, such as iritis, uveitis, aortitis, or 

cardial valve insufficiencies, were not present in our patient material. Again, some patients 

did suffer from several of the systemic manifestations, and consequently the total no of 

patients does not amount to 12 (cases) and 30 (controls) in those boxes. 

 

Table 7. Characteristics of psoriatic arthritis 

 

 

Cases 

No (%) 

Controls 

No (%) 

Age at first psoriasis 

symptom (median, range) 

Missing 

30 (5-66) 

 

1 (8) 

45 (6-67) 

 

7 (23) 

Age at first joint symptom 

(median, range) 

Missing 

50 (15-71) 

 

0 

54 (16-79) 

 

2 (4) 

Age at first objective signs of 

arthritis (median, range) 

Missing 

52 (36-74) 

 

4 (33) 

59 (27-79) 

 

5 (17) 

Ps on percent of skin approx. 

(median, range) 

Missing 

4 (1-15) 

 

1 (8) 

5 (2-50) 

 

5 (17) 

Types of psoriasis (ps) 

- Nummular-discoid ps 

- Guttate ps 

- Hand ps 

- Nail ps 

- Hair ps 

- Inverse ps 

- Other ps 

- Missing 

 

10 (83) 

4 (33) 

1 (8) 

6 (50) 

5 (42) 

1 (8) 

1 (8) 

0 

 

26 (87) 

4 (13) 

1 (3) 

12 (40) 

15 (50) 

1 (3) 

1 (3) 

1 (3) 

Joint-adjacent symptoms 

(current or in history) 

- Enthesitis 

- Dactylitis 

- Tenosynovitis 

- None 

 

 

1 (8) 

2 (17) 

5 (42) 

6 (50) 

 

 

2 (7) 

6 (20) 

8 (27) 

20 (67) 

Systemic symptoms 

- Axial joint arthritides 

- Peripheral large joint 

arthritides 

- Peripheral small joint 

arthritides 

- IBD 

- Prostatitis 

- Missing 

 

3 (25) 

7 (58) 

 

8 (67) 

 

1 (8) 

1 (8) 

0 

 

1 (3) 

12 (40) 

 

18 (60) 

 

1 (3) 

2 (7) 

2 (7) 

* Percentage not always total of 100 % due to rounding. 

 

Investigating whether severe psoriatic arthritis – i.e. with a high inflammatory activity – is 

associated with developing lymphoma is the core of this study, and in table 8 we summarize 
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our variables concerning the disease’s impact on the patients’ lives. Rheumatological 

functional class is divided into the categories shown below (see part B in appendix for an 

explanation of these). Disease activity at debut and total disease activity data are based on, if 

available, the physicians’ assessments of these variables, but if the physicians made no such 

notes, we tried to make an assessment by ourselves. A relatively high number of patients are 

missing, meaning either that we did not find enough information in the medical records for 

making these assessments, or that medical records regarding that particular period of time 

were missing completely. We also noted if the patients were on disability pension because of 

psoriatic arthritis, or if they had ever been on sick leave for more than 1 year due to psoriatic 

arthritis. 

 

Table 8. Severity of psoriatic arthritis 

 

 

Cases 

No (%) 

Controls 

No (%) 

Functional class at end of 

follow-up 

- I 

- II 

- III 

- IV 

- Assessment not possible 

due to other disease(s) 

- Missing 

 

 

3 (25) 

7 (58) 

1 (8) 

0 

0 

 

1 (8) 

 

 

4 (13) 

17 (57) 

1 (3) 

0 

5 (17) 

 

3 (10) 

Disease activity at debut 

- Low 

- Medium 

- High 

- Missing 

 

7 (58) 

1 (8) 

1 (8) 

3 (25) 

 

17 (57) 

7 (23) 

1 (3) 

5 (17) 

Disease activity at end of 

follow-up period 

- Low 

- Medium 

- High 

- Missing 

 

 

6 (50) 

2 (17) 

0 

4 (33) 

 

 

23 (77) 

2 (7) 

0 

5 (17) 

Disability pension due to 

PsA 

- None 

- ≤50% 

- >50% 

- Missing 

 

 

7 (58) 

1 (8) 

3 (25) 

1 (8) 

 

 

20 (67) 

2 (7) 

2 (7) 

6 (20) 

Sick leave for more than 1 

year due to PsA 

- None 

- ≤50% 

- >50% 

- Missing 

 

 

6 (50) 

1 (8) 

2 (17) 

3 (25) 

 

 

22 (73) 

0 

2 (7) 

6 (20) 

* Percentage not always total of 100 % due to rounding. 

 

Some patients had had radiography, and in table 9 we summarize this data. Many patients 

actually had not had any radiography at all, which sometimes consequently made diagnosing 
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more difficult. Large joint osteoarthritis was more common in the control group, as was 

surgery due to osteoarthritis or arthritis. 

 

Table 9. Radiography, osteoarthritis, and surgery 

 

 

Cases 

No (%) 

Controls 

No (%) 

Radiographical signs of PsA 

- None 

- Hand 

- Foot 

- Both 

- Missing 

 

5 (42) 

2 (17) 

1 (8) 

0 

4 (33) 

 

15 (50) 

2 (7) 

0 

1 (3) 

12 (40) 

Axial radiographical signs of 

arthritis 

- None 

- Sacroiliac joints 

- Lumbar joints 

- Thoracic joints 

- Cervical joints 

- Missing 

 

 

5 (42) 

2 (17) 

0 

0 

1 (8) 

4 (33) 

 

 

11 (37) 

2 (7) 

0 

0 

1 (3) 

16 (53) 

Peripheral radiographical 

signs of destruction 

- None 

- Mild 

- Moderate 

- Severe 

- Osteoarthritis 

- Missing 

 

 

1 (8) 

3 (25) 

2 (17) 

1 (8) 

2 (17) 

3 (25) 

 

 

5 (17) 

2 (7) 

3 (10) 

4 (13) 

9 (30) 

7 (23) 

Hip-, knee- or shoulder 

osteoarthritis 

- None 

- Unilateral 

- Bilateral 

- Missing 

 

 

9 (75) 

1 (8) 

1 (8) 

1 (8) 

 

 

17 (57) 

3 (10) 

5 (17) 

5 (17) 

Large joint surgery due to 

osteoarthritis or arthritis 

- None 

- Unilateral 

- Bilateral 

- Missing 

 

 

11 (92) 

1 (8) 

0 

0 

 

 

20 (67) 

1 (3) 

2 (7) 

7 (23) 

Small joint surgery due to 

osteoarthritis or arthritis 

- None 

- Unilateral 

- Bilateral 

- Missing 

 

 

9 (75) 

1 (8) 

2 (17) 

0 

 

 

20 (67) 

4 (13) 

2 (7) 

4 (13) 

Age at small joint surgery 

(median, range) 

Missing 

57 (54-73) 

 

0 

53 (38-58) 

 

1 (3) 

* Percentage not always total of 100 % due to rounding. 
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Table 10a and 10b shows the medical treatment used by the patients. Data about systemic 

treatment was missing entirely in 2 patients (as shown in the bottom of table 10b). 1 control 

did use regular butazolidin for 1-5 years. No patients were treated with azathioprin. Many of 

the patients had several different medications. 

 

Table 10a. Medical treatment of psoriatic arthritis
 
 

 Cases 

No (%) 

Controls 

No (%) 

Effective treatment with 

local steroids 

- No effective treatment
 a
 

- Sometimes effective 

- Mostly/always effective 

- Missing 

 

 

4 (33) 

0 

8 (67) 

0 

 

 

7 (23) 

0 

17 (57) 

6 (20) 

NSAIDs on demand 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

- Unknown duration 

 

8 (67) 

1 (8) 

3 (25) 

0 

0 

 

23 (77) 

0 

2 (7) 

1 (3) 

2 (7) 

Regular NSAIDs 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

- Unknown duration 

 

4 (33) 

0 

3 (25) 

5 (42) 

0 

 

12 (40) 

5 (17) 

3 (10) 

6 (20) 

2 (7) 

ASA, regular or on demand 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

- Unknown duration 

 

10 (83) 

0 

2 (17) 

0 

0 

 

25 (83) 

0 

0 

1 (3) 

2 (7) 

Systemic steroids daily 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

- Unknown duration 

 

4 (33) 

2 (17) 

5 (42) 

1 (8) 

0 

 

20 (67) 

3 (10) 

1 (3) 

0 

4 (13) 

Sulfasalazine 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

 

9 (75) 

1 (8) 

1 (8) 

1 (8) 

 

21 (70) 

4 (13) 

2 (7) 

1 (3) 

* Percentage not always total of 100 % due to rounding. 
a
 This category includes both 

ineffective treatment and no treatment. NSAIDs – non-steroid anti-inflammatory drugs. ASA 

– acetylsalicylic acid. 
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Table 10b. Medical treatment of psoriatic arthritis 

 Cases 

No (%) 

Controls 

No (%) 

Methotrexate 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

- Unknown duration 

 

8 (75) 

1 (8) 

2 (17) 

1 (8) 

0 

 

13 (43) 

1 (3) 

9 (30) 

4 (13) 

1 (3) 

TNF inhibitors 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

 

9 (75) 

1 (8) 

2 (17) 

0 

 

27 (90) 

1 (3) 

0 

0 

Chloroquine 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

- Unknown duration 

 

11 (92) 

1 (8) 

0 

0 

0 

 

25 (83) 

2 (7) 

0 

0 

1 (3) 

Cyclosporine 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

- Unknown duration 

 

9 (75) 

2 (17) 

1 (8) 

0 

0 

 

23 (77) 

0 

3 (10) 

1 (3) 

1 (3) 

Gold 

- None 

- 0-1 year 

- 1-5 years 

- >5 years 

 

11 (92) 

1 (8) 

0 

0 

 

26 (87) 

1 (3) 

0 

1 (3) 

Information about systemic 

treatment missing entirely 

0 2 (7) 

* Percentage not always total of 100 % due to rounding. TNF – tumor necrosis factor. 

 

We decided to go ahead and make a statistical analysis on some of the variables presented 

above. As stated earlier, the original plan was to use conditional logistic regression, but since 

we had to exclude a substantial number of patients and thereby break most of the original sets, 

we instead used unconditional logistic regression. In the following tables, “crude” odds ratios 

are not adjusted at all, while the “adjusted” ones are adjusted for sex and birth year in 10 year 

intervals. 

 

Table 11 shows that both younger age at diagnosis and longer disease duration are both 

associated with a higher risk of developing lymphoma. Being afflicted with other (possibly) 

autoimmune diseases (except for diabetes, which is not analyzed here) also seems to elevate 

lymphoma risk (p < 0.05). The presence of joint-adjacent manifestations, as well as the 

presence of both large- and small joint manifestations, also seems to be linked to a higher risk. 

(N.B. In this analysis axial joints were regarded as large joints.) Joint surgery was not 

associated with a higher risk. 
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Table 11. Psoriatic arthritis characteristics and relative risk of lymphoma 

Exposure Cases 

No (%) 

Controls 

No (%) 

Crude OR (95% CI) Adjusted OR (95% CI) 

Age at PsA diagnosis 

- ≤64 years 

- ≥65 years 

- Missing 

 

10 (83) 

2 (17) 

0 

 

14 (47) 

15 (50) 

1 (3) 

 

1.0 (reference) 

0.19 (0.04-1.01) 

 

1.0 (reference) 

0.07 (0.05-1.04) 

PsA duration 

- ≥10 years 

- 5-9 years 

- ≤4 years 

- Missing 

 

5 (42) 

4 (33) 

3 (25) 

0 

 

10 (33) 

10 (33) 

9 (30) 

1 (3) 

 

1.0 (reference) 

0.80 (0.17-3.89) 

0.67 (0.12-3.62) 

 

 

1.0 (reference) 

0.63 (0.09-4.26) 

0.57 (0.09-3.51) 

Other autoimmune 

disease in personal 

medical history 

- No 

- Yes 

 

 

 

7 (58) 

5 (42) 

 

 

 

25 (83) 

5 (17) 

 

 

 

1.0 (reference) 

3.57 (0.80-16.0) 

 

 

 

1.0 (reference) 

8.11 (1.16-56.7) 

Joint-adjacent 

symptoms 

No 

Yes 

Missing 

 

 

3 (25) 

6 (50) 

3 (25) 

 

 

12 (40) 

10 (33) 

8 (27) 

 

 

1.0 (reference) 

1.67 (0.33-8.42) 

 

 

1.0 (reference) 

1.19 (0.19-7.24) 

Joint manifestations 

- Both large and small 

joints 

- Large joints only 

- Small joints only 

- None 

- Missing 

 

6 (50) 

 

2 (17) 

2 (17) 

2 (17) 

0 

 

8 (27) 

 

5 (17) 

10 (33) 

4 (13) 

3 (10) 

 

1.0 (reference) 

 

0.53 (0.08-3.76) 

0.27 (0.04-1.70) 

0.67 (0.09-4.93) 

 

1.0 (reference) 

 

0.62 (0.07-5.11) 

0.41 (0.05-3.38) 

0.62 (0.07-5.70) 

Any joint surgery 

- No 

- Yes 

- Missing 

 

8 (67) 

4 (33) 

0 

 

15 (50) 

11 (37) 

4 (13) 

 

1.0 (reference) 

0.68 (0.16-2.85) 

 

1.0 (reference) 

0.78 (0.16-3.91) 

* Percentage not always total of 100 % due to rounding. OR – odds ratio. 

 

Disease activity data analysis results are shown in table 12. A medium to high disease activity 

overall as well being on disability pension or on sick leave for more than 1 year due to 

psoriatic arthritis are all associated with a higher risk of lymphoma, while a medium to high 

disease activity at debut is not. 
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Table 12. Disease activity, disability pension/sick leave and relative risk of lymphoma 

Exposure Cases 

No (%) 

Controls 

No (%) 

Crude OR (95% CI) Adjusted OR (95% CI) 

Disease activity at 

debut 

- Low 

- Medium to high 

- Missing 

 

 

7 (58) 

2 (17) 

3 (25) 

 

 

17 (57) 

8 (27) 

5 (17) 

 

 

1.0 (reference) 

0.61 (0.10-3.61) 

 

 

1.0 (reference) 

0.78 (0.10-6.40) 

Total disease activity 

during follow-up 

period 

- Low 

- Medium to high 

- Missing 

 

 

 

6 (50) 

2 (17) 

4 (33) 

 

 

 

23 (77) 

2 (7) 

5 (17) 

 

 

 

1.0 (reference) 

3.83 (0.44-33.11) 

 

 

 

1.0 (reference) 

7.88 (0.36-174.32) 

 

Disability pension 

- No 

- Yes 

- Missing 

 

7 (58) 

4 (33) 

1 (8) 

 

20 (67) 

4 (13) 

6 (20) 

 

1.0 (reference) 

2.86 (0.56-14.6) 

 

1.0 (reference) 

3.50 (0.56-22.05) 

Sick leave for more 

than 1 year, ever 

- No 

- Yes 

- Missing 

 

 

6 (50) 

3 (25) 

3 (25) 

 

 

22 (73) 

2 (7) 

6 (20) 

 

 

1.0 (reference) 

5.50 (0.74-40.80) 

 

 

1.0 (reference) 

3.90 (0.44-34.66) 

* Percentage not always total of 100 % due to rounding. OR – odds ratio. CI – confidence 

interval. 

 

Table 13 shows odds ratios regarding different systemic treatments and lymphoma risk. In our 

analysis systemic steroids and anti-TNF were more strongly associated with a higher risk, 

while methotrexate was not at all. There are tendencies of associations between most of these 

treatments and risk of lymphoma, but the results are significant (p < 0.05) only regarding anti-

TNF treatment. 

 

Table 13. Systemic treatment and relative risk of lymphoma 

Exposure Cases 

No (%) 

Controls 

No (%) 

Crude OR (95% CI) Adjusted OR (95% CI) 

NSAIDs, regularly 

- No 

- Yes 

- Missing 

 

4 (33) 

8 (67) 

0 

 

12 (40) 

16 (53) 

2 (7) 

 

1.0 (reference) 

1.50 (0.37-6.17) 

 

1.0 (reference) 

1.84 (0.37-9.23) 

Systemic steroids 

- No 

- Yes 

- Missing 

 

5 (42) 

7 (58) 

0 

 

21 (70) 

8 (27) 

1 (3) 

 

1.0 (reference) 

3.68 (0.90-15.01) 

 

1.0 (reference) 

4.46 (0.88-22.56) 

Sulfasalazine 

- No 

- Yes 

- Missing 

 

9 (75) 

3 (25) 

0 

 

21 (70) 

7 (23) 

2 (7) 

 

1.0 (reference) 

1.0 (0.21-4.77) 

 

1.0 (reference) 

1.25 (0.20-7.95) 

Methotrexate 

- No 

 

8 (67) 

 

13 (43) 

 

1.0 (reference) 

 

1.0 (reference) 
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- Yes 

- Missing 

4 (33) 

0 

15 (50) 

2 (7) 

0.43 (0.11-1.78) 0.43 (0.09-2.07) 

Anti-TNF 

- No 

- Yes 

- Missing 

 

9 (75) 

3 (25) 

0 

 

27 (90) 

1 (3) 

2 (7) 

 

1.0 (reference) 

9.00 (0.83-97.79) 

 

1.0 (reference) 

22.07 (1.09-445.66) 

Cyclosporine 

- No 

- Yes 

- Missing 

 

9 (75) 

3 (25) 

0 

 

24 (80) 

4 (13) 

2 (7) 

 

1.0 (reference) 

2.00 (0.37-10.75) 

 

1.0 (reference) 

2.26 (0.36-14.24) 

* Percentage not always total of 100 % due to rounding. OR – odds ratio. CI – confidence 

interval. 

 

Excluded patients 

1 of the 3 cases and 6 of the 20 controls in table 14 had a register PsA diagnosis for which the 

support was very weak according to their medical records, and were therefore excluded. 

These 7 patients are listed in table 14 as having psoriasis without any joint symptoms (4 

patients including the 1 case), polymyalgia rheumatica (1 patient), fibromyalgia (1 patient), 

and joint symptoms without clear PsA-association (1 patient). However, we do not completely 

rule out the possibility that these patients were in fact afflicted with PsA. Out of the 23 

patients where the register PsA diagnosis was not verified, 2 of the 3 cases and 14 of the 20 

controls had medical records clearly stating or convincingly describing other diseases than 

PsA, as listed in table 14. By ”complete medical records” we mean that we managed to obtain 

all of the relevant medical records from that patient’s particular hospital (at which the patient 

had been diagnosed with psoriatic arthritis), but in these are not included records from, for 

example, the patient’s primary healthcare unit. 

 

Table 14. Patients excluded because of lack of evidence for PsA in their medical records 

 

 

Cases 

No (%) 

Controls 

No (%) 

Total no of patients with complete medical records 

available for evaluation of PsA diagnosis (A) 

15 (100) 50 (100) 

Patients where PsA register diagnosis was not verified

  

3 (20) 20 (40) 

Non-inflammatory disease affecting joints (e.g. 

arthralgia, osteoarthritis, myalgia) 

Other type of spondyloarthritis 

RA 

Polymyalgia rheumatica 

SLE 

Psoriasis, but never any joint symptoms 

Dermatomyositis 

Other polyarthritis 

Fibromyalgia 

Joint symptoms without clear association with PsA 

Sacroiliitis and unclear skin manifestations 

0 

 

0 

1 (7) 

0 

0 

1 (7) 

1 (7) 

0 

0 

0 

0 

4 (8) 

 

1 (2) 

4 (8) 

2 (4) 

1 (2) 

4 (8) 

0 

1 (2) 

1 (2) 

1 (2) 

1 (2) 

* Percentage not always total of 100 % due to rounding. 
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We also wanted to examine when the patients with incorrect diagnoses had gotten their 

diagnoses. Table 15 shows that there are no real differences between the different time 

periods. 

 

Table 15. Incorrect or unverifiable diagnoses divided into time period 

 

 

Cases (no) Controls (no) 

Total number of patients with 

PsA diagnosis according to 

register, with complete 

medical records available (A) 

15 

 

 

 

50 

 

 

Register diagnosis year 

1977-1979 

1980-1989 

1990-1999 

2000-2007 

 

2 

5 

0 

8 

 

2 

5 

15 

28 

No of patients where register 

PsA diagnosis was not 

verified or deemed incorrect 

1977-1979 

1980-1989 

1990-1999 

2000-2007 

 

 

 

1/2 (50%) 

1/5 (20%) 

0 

1/8 (12.5%) 

 

 

 

1/2 (50%) 

2/5 (40%) 

6/15 (40%) 

11/28 (39%) 

 

 

DISCUSSION 

 

Study results 

When discussing our results, one must keep in mind that the controls were, on average, older 

than the cases. This was due to the exclusion of more younger controls than cases. 

Consequently, there might also be hidden differences between cases and controls that are 

difficult to establish at first glance. Some variables suggest that the controls suffer from more 

ailments and/or a more active disease (for example regarding radiography, osteoarthritis, and 

surgery), where in reality this might be due to the controls being older, and consequently the 

cases might be even more severely ill at that same age. Also, it is important to note that this is 

a relatively small pilot study with statistical uncertainty and the results should therefore be 

interpreted with caution. 

 

Nevertheless, in our tables of disease severity, medical treatment and lymphoma risk, we find 

that having the disease for a longer period of time seems to be associated with a higher 

lymphoma risk. This might be due to a larger cumulative inflammatory load in those patients. 

In addition, having other autoimmune diseases seems to elevate lymphoma risk. There are 

several possible reasons for this, among which one is that these patients also are subjected to a 

higher inflammatory load overall, and another one is that these patients might have a genotype 

predisposing for several inflammatory diseases (including psoriatic arthritis) and/or 

lymphoma. 

 

Our analyses of most variables concerning disease severity in table 11 do display an elevated 

lymphoma risk. Having joint surgery is, somewhat surprisingly, not associated with a higher 

risk. 
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Table 12 shows that higher overall inflammatory activity, being on sick leave for more than 1 

year, and receiving disability pension are all associated with a higher lymphoma risk. 

However, medium to high activity at debut is not associated with a higher, but perhaps a 

lower, risk of lymphoma. This might be due to more potent treatment at an earlier stage in the 

disease progress, so that these patients are (during treatment) actually suffering from a lower 

inflammatory load, than those with a modestly active disease and no treatment at all. As 

earlier described, treatment with most DMARDs has been shown in other studies to lower 

lymphoma risk in patients with RA (11). 

 

Patients receiving systemic steroids have to a greater extent developed lymphoma in our 

material. Those patients could be suffering from a more active disease. Corticosteroids are not 

known to elevate lymphoma risk – they have, on the contrary, also been shown to lower the 

risk of developing lymphoma (11). Treatment with methotrexate was associated with a lower 

lymphoma risk, whereas NSAIDs, systemic steroids, sulfasalazine, cyclosporine and anti-TNF 

were associated with an elevated risk. Anti-TNF treatment seems to be more commonly used 

in patients with a highly active disease that is difficult to treat with ordinary DMARDs, and 

those patients’ more aggressive disease might be the cause of the elevated lymphoma risk we 

have found. However, we cannot rule out that the anti-TNF treatment in itself is the cause of 

this increase in risk. 

 

When we tried to adjust for treatment in our statistical analysis, the software replied that the 

results would be too unreliable. Based on these results, it would therefore be difficult to say 

whether the higher lymphoma risk with some treatments is due to high inflammation in those 

individuals, or due to the treatments elevating lymphoma risk. 

 

Because of the small patient material it is difficult to draw any conclusions from our results. 

There are tendencies supporting the hypothesis that a higher inflammatory load and/or a more 

severe disease may elevate lymphoma risk. However, the only analyses with significant 

results (p < 0.05) regarded concomitant autoimmune diseases and treatment with anti-TNF 

drugs, but the confidence intervals were very wide. 

 

Another interesting result, however, concerned the lymphoma subtypes. In other studies 

psoriasis is typically associated with cutaneous T-cell lymphomas (see background), but most 

of the lymphomas in our material were of the B-cell type. This is a reason for going ahead 

with a larger study, as the association between T-cell lymphomas and psoriasis has been 

questioned (as stated above; some of these cutaneous lymphomas might earlier have been 

misdiagnosed as psoriasis). Further studies could shed some more light on whether psoriasis 

and/or psoriatic arthritis may be associated with different types of lymphomas, if any at all. 

 

From table 15 we draw the conclusion that psoriatic arthritis is about as difficult a diagnosis 

to establish in the 2000’s as it was in the 1970’s. This might be due to the fact that there still 

are no universally used diagnostic criteria for clinical use.  

 

Study design and information retrieval 

This study was supposed to be blinded until we were done with the current patient – that is, 

we were not supposed to know whether the patient was a case or not until after we were done 

scrutinizing the patient’s medical records. This turned out to be a problem, partly since most 

of the medical records had a front page listing the patient’s diagnoses, but also because the 

medical records often had the latest page first, then going backward in time. Since lymphoma 
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is often the worst disease a patient might encounter, every doctor writing anything in the 

medical records is likely to make a note of this disease. 

 

Several variables, mostly concerning the patients’ physical status, are based on our 

assessments of the doctors’ notes. For example, trying to determine how many percent of a 

patient’s body is affected by psoriasis is very hard, and therefore these figures might be more 

or less inaccurate. It’s also sometimes very difficult to establish whether a patient does or 

does not suffer from synovitis (i.e. arthritis) judging from a doctor’s note. This is, however, 

taken into account in our variable concerning diagnosis certainty. 

 

Obtaining medical records 

Many of the patients have been treated in part on their home hospital, which is usually 

smaller, and in part on larger (university) hospitals for specialized care. The medical records 

were often available at the patients’ ”home” hospitals, but these records were sometimes 

lacking in information about care elsewhere, which resulted in voluminous detective work 

trying to track down a patient’s complete medical records. This was made even more difficult 

by the hospitals’ sectioning of their medical records systems into paper-based ones and 

computer-based ones. The conclusion is that a lot of time is needed to a) track down the 

people who can help you put together all of the missing pieces in a patient’s medical records, 

b) to persuade them into helping you (which can be frustrating due to different interpretations 

of the Swedish secrecy laws in the different regions of the country), and then c) actually 

receiving the information. In addition to this we often had to contact staff who contacted 

someone else and so on, the last one in the chain returning the information either to their 

immediate contact or directly to us. There is a possibility that one of the reasons we had to 

discard so many patients in our study was that information was lost in these chains of 

information. 

 

Most of the traditional paper-based filing systems for medical records have in Sweden been 

replaced by computer-based ones during the late 1990s and early 2000s. In some computer-

based systems the old paper records have been scanned and made easily accessible, but in 

others this scanning has not (yet) been conducted, thus often requiring contact with paper-

based filing archive personnel. Those medical records have often been the easiest to access, 

once this had been approved. Some of the older medical records have been microfilmed, 

which most of the time meant ordering those from yet another archive. We did have some 

problems getting access to the computer-based systems, as the views on the practical 

implementation of Swedish secrecy laws seems to be different throughout the visited regions. 

In Stockholm and Uppsala we received personal logins to the systems. In Göteborg we were 

directed to borrowing logins from archive personnel, and in Malmö/Lund we were not 

allowed access to the computer-based system whatsoever. This meant that while a secretary 

was permitted to print the basic medical notes for us, we had difficulties obtaining for 

example laboratory and radiography results, which thus made evaluation harder. 

 

Another (smaller) problem sometimes occurred when asking medical personnel to help find 

medical records. In times of newer, computer-based systems, it sometimes became apparent 

that some secretaries (among other personnel) actually did not know how to use these 

systems, most probably due to lack of instruction and/or poor user interfaces. This might 

actually be a large problem when using (and designing) medical systems, with problems of all 

sorts as a result – not least with patient security. 
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Register validity and use of ICD codes 

The validity of the Swedish patient register regarding psoriatic arthritis seems to be lower 

than we expected. There are several possible causes for this. Patients seem to be reported and 

registered based on single diagnosis events, which means that it is sufficient for a patient to be 

registered if a single doctor diagnoses (potentially incorrectly) the patient with having PsA 

just once. In some cases the medical records clearly state that the diagnosis is suspected or 

unclear, but those patients are still registered as having the disease. The validity of the register 

would probably improve if there were higher demands on the diagnosis’ certainty before it is 

registered, for example by basing the diagnosis on valid and objective criteria (such as the 

CASPAR criteria, although these have yet to be further validated), by demanding that two or 

more doctors agree on the diagnosis, or by requiring two or more assessments of the diagnosis 

over some minimum period of time. 

 

Psoriatic arthritis is a heterogeneous disease. The symptom manifestations may be very 

dissimilar in different patients, which means that sometimes the diagnosis is more or less 

uncertain. As a result of this, some doctors have been seemingly too generous in diagnosing 

their patients with PsA, while there are others that have been (too) restrictive even though the 

diagnosis has been perfectly plausible. Since there have been no universally used objective 

criteria of PsA until 2006, when the CASPAR criteria were developed, this might be less of a 

problem in the future and in studies of newer patient material. 

 

Another way of improving the validity of the register might be to only include patients where 

a rheumatologist or a dermatologist are responsible for having diagnosed the patient with 

PsA. There is a potential risk that doctors with little experience of rheumatology diagnose 

patients incorrectly, and even though this risk is probably low, it is reasonable to require that 

the registered patients have been diagnosed by qualified specialists. 

 

Some patients in the register have never been diagnosed with neither PsA nor psoriasis. In a 

few cases the patients have instead been suffering from some other disease of the skin such as 

pemphigus or neurodermatitis, and in some cases the patients have had psoriasis but no joint 

symptoms whatsoever. Some patients have neither been afflicted with psoriasis nor joint 

symptoms. This might be due to physicians sometimes registering the wrong diagnosis code 

due to mixing up codes for different diseases. Some of the codes differ very slightly in their 

letter and/or number combinations, but these differences can make the distinction between 

psoriasis of the skin and psoriatic arthritis. 

 

It seems that there is no unambiguous PsA diagnosis classification code in the Swedish 

version of ICD-10, at least not that the doctors of Sweden are aware of. The code L40.5 

(”arthropathic psoriasis” in the English version of ICD-10) is, in our material, the one most 

commonly used in patients with true PsA, and does seem to be the one intended for the 

disease. The Swedish ICD-10 translation of arthropathic psoriasis is ”psoriasis med 

ledsjukdom” which translated back means ”psoriasis with joint disease”, presumptively 

resulting in some problems. While this diagnosis code should represent patients with PsA, it is 

sometimes also interpreted as covering several more diverse conditions patients may be 

suffering from in addition to their psoriasis, such as psoriasis and fibromyalgia, psoriasis and 

large joint osteoarthritis, RA and psoriasis, etc. There is also another code, M07.3, which 

is/has been representing ”psoriatic arthritis in...”, followed by the joint in question. This code 

might have been more accurate but has not been used to any greater extent in our material. 

Thus it appears that even if there is a distinct code (L40.5) that is supposed to represent 



Page 25 of 30 

 

psoriatic arthritis in the Swedish translation of the ICD-10 system, the ambiguous translation 

can make it difficult for doctors to use it correctly. 

 

When discharging patients, or after an outpatient care event, it is sometimes not trivial which 

diagnosis code to mark in the patient’s medical records. There are several handy aids, some of 

which are internet-based, making searching for a fitting code quick and easy. We argue that 

this way of finding and putting a diagnosis code in a patient’s medical records (and, by 

extension, in the Swedish patient register) is sometimes done a little too quickly. These aids 

might help physicians find codes that are in reality not at all describing the patient’s true 

problems. For example, if entering ”psoriasis RA” into the query field at http://www.icd.nu/, a 

Swedish search engine designed for helping doctors find ICD-10 codes, the first result is 

L40.5W, meaning (translated from English) ”psoriasis with other and not specified 

arthropathies”. It seems doubtful to us that this would be the correct diagnosis code to mark in 

the medical records of a patient with psoriasis and rheumatoid arthritis (but not psoriatic 

arthritis), but if later searching for L40.5+ in the register, this patient would show up as 

afflicted with psoriatic arthritis. 

 

One patient is included in the register even though the medical records clearly state that the 

working diagnosis is SLE and that psoriatic arthritis is very unlikely in comparison. This 

patient is interesting, not only because the patient was included in the register for peculiar 

reasons. The patient also fulfills the CASPAR criteria at the time of diagnosis with SLE, but 

the apparent symptoms of PsA are probably symptoms of SLE instead according to the 

physicians responsible, and the patient was therefore excluded from this study. 

 

A lot of the patients in our study had been diagnosed with not ”psoriatic arthritis” but instead 

”psoriatic arthropathy”. These patients are regularly not displaying clear signs of psoriatic 

arthritis, but instead more diffuse symptoms such as joint- and muscular ache without any 

objective signs of arthritis. Some of these patients may actually be suffering from PsA 

according to the CASPAR criteria, and some of them do have a clinically feasible psoriatic 

arthritis. However, many of these patients have been diagnosed with PsA on a weak basis. 

The fact that doctors use different terms is problematic, since some of these same doctors by 

”psoriatic arthropathy” do mean psoriatic arthritis, and some of them mean something like ”a 

disease of the joints, not quite fulfilling the criteria for psoriatic arthritis”, or ”suspected 

psoriatic arthritis”. 

 

The time of the first in- or outpatient care visit for PsA in the register did not always 

correspond very well to the one in the medical records. In several of these the patient had 

been receiving care for PsA many years before the register would have us believe. Some of 

these patients had been diagnosed with PsA in the 1970s, but had their first in- or outpatient 

care visit registered in the 1990s or 2000s. However, there does not seem to be any 

differences depending on during what time period the patient was first diagnosed with PsA. 

 

The register seems to have a high sensitivity but a low positive predictive value, meaning that 

if you are a patient afflicted with PsA, then there is a large chance that you are registered, but 

being registered as having PsA does not to an equally large extent mean that you are afflicted 

with PsA. 

 

Designing a larger study 

We started with 155 patients. In 88 we obtained medical records. This meant that 67 patients 

were excluded based on total lack of information about them. Out of the 88 patients where we 
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had any medical records, we could verify the diagnosis in 42. Still, 16 of the 88 patients were 

deemed not being afflicted with psoriatic arthritis. 

 

Therefore, in a larger study, we think it would be suitable to start by collecting all available 

data on the cases, scrutinize this data, and verify the cases’ PsA and lymphoma diagnoses. 

With this done, we would randomly select matched controls, aiming for about 3-4 controls for 

every case, again divided into sets. However, when selecting controls, it might be best to 

anticipate some losses, so instead of selecting 1-5 controls to every case, we might instead try 

to select 5-7 (or even more), hoping that at least 3-4 of those controls could be included. 

Hopefully, we would thus produce a collection of sets appropriate for conditional logistic 

regression. 

 

We might also need to revise our form for evaluation of disease characteristics, further 

refining this indispensable tool for extracting data. Some questions hardly produced any 

information, because that information was missing in almost all patients’ medical records, and 

therefore these questions should rather be excluded. However, we think that it would be 

important to obtain not only medical records from the regional hospitals, but also from the 

patients’ general practitioner (GP) or primary healthcare unit. For example, our data on 

smoking is unfortunately not very useful, as about half of the patients’ records lack that 

information – which would most likely be found in the records obtained from a GP. On the 

other hand, smoking undoubtedly plays a large part in some inflammatory diseases, such as 

ulcerative colitis and Crohn’s disease. 

 

Use of the CASPAR criteria for inclusion and exclusion 

Our results suggest that a substantial portion of the patients registered as diagnosed with 

psoriatic arthritis in the Swedish national register might not be afflicted with this disease. This 

raises several questions about the validity of this study. When assessing whether or not a 

patient was afflicted with PsA, we primarily aimed to classify all patients according to the 

CASPAR criteria, and secondly – if there were any differences – according to the physicians’ 

views, meaning that a patient who did not fulfill the CASPAR criteria might still be included. 

We also included some patients where the diagnosis was unclear both according to the 

CASPAR criteria and the physicians, marking these as uncertain in our material. However, it 

is important to note that the CASPAR criteria overruled the physician’s assessment when we 

defined the PsA diagnosis’ certainty in each patient. 

 

The CASPAR criteria state that, in order to meet them, ”...a patient must have inflammatory 

articular disease (joint, spine, or entheseal)...”. As this is not easily assessed by someone not 

used to diagnosing these diseases, and especially not by interpreting other physicians’ 

assessments, we agreed to instead look for (signs of) documented arthritis in the patients’ 

medical records. This was not always easily done. In most patients, the doctors noted presence 

of active arthritides as well as lack thereof. However, a few patients had only entheseal-

associated or other vague symptoms, which meant difficulties for us in trying to assess 

objectively whether or not these patients were afflicted with PsA. If the CASPAR-criteria 

were met and the physician deemed the patient afflicted with PsA, these patients would be 

included and marked more or less certain. It is perfectly possible, though, that some of our 

excluded patients would actually have been included, had an experienced rheumatologist 

conducted the evaluations. 

 

On the one hand, it is important to include all patients that are truly afflicted with PsA in our 

study, and there is a risk that we did not succeed in doing this if our methods for assessment 
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of the PsA diagnosis were not sensitive enough – that is, if we were too quick to exclude 

patients with unclear diagnoses. On the other hand, there is a risk that we were not specific 

enough in our inclusion of patients with uncertain diagnoses – meaning that we might have 

included patients who were really not afflicted with PsA. With a diagnosis such as this, where 

there has not been (and still is not really) any validated, universally used criteria, there was 

sometimes a fine line between which patients to include, and which not to. 

 

Several rheumatologists have urged us to use the CASPAR criteria for confirming the 

patients’ diagnoses, and also emphasized the need to discern PsA patients from those with RA 

and other similar diseases. However, the authors of the CASPAR study do emphasize that the 

study ”...concerned classification criteria, for use with groups of patients in the context of 

clinical research, rather than diagnostic criteria, which might be useful for patient diagnosis is 

individual clinical encounters.” (5) Since validating the diagnoses was an important part of 

our study, it can be argued that the CASPAR criteria were not optimal in this aspect, and that 

the evaluations of the PsA diagnoses should have been conducted by an experienced 

rheumatologist instead, albeit possibly with aid from the CASPAR criteria. 

 

Using the CASPAR criteria presupposes that the relevant information is available, but the 

truth is that we sometimes did not have enough information, either because the physicians’ 

notes were not complete, or because we did not have access to the correct medical records for 

various reasons. In some such cases we deemed that the patient was not afflicted with PsA, 

and in others that the patient was afflicted, marking him/her as uncertain. Of course, the one 

deemed not afflicted is likewise uncertain, which doesn’t show in our results. Perhaps we 

should have added a category called something like ”probably not afflicted” in addition to our 

category for excluded patients. However, we have tried to be liberal in our inclusions, 

excluding only patients where we deem that a PsA diagnosis is hard to defend given the 

present information. The bottom line is, accordingly, that exclusion because of lack of 

evidence for PsA does not mean that the patient is not affected by the disease. 

 

 

CONCLUSIONS 

 

This pilot study suggests that there might be an association between a high degree of 

inflammation and development of lymphoma in patients with psoriatic arthritis. There may 

also be an association between anti-TNF treatment and lymphoma risk. A larger study, 

including all of the 60 patients with psoriatic arthritis and lymphoma, as well as 3-5 controls 

matched to each case, seems feasible and might further clarify if these association exist. 
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APPENDIX 

 
A.  The CASPAR criteria (5) 

 

To meet the CASPAR criteria, a patient must have inflammatory articular disease (joint, 

spine, or entheseal) with ≥3 points from the following 5 categories: 

 

1. Evidence of current psoriasis, a personal history of psoriasis, or a family history 

psoriasis. 

 Current psoriasis is defined as psoriatic skin of scalp disease present today as judged 

by a rheumatologist or dermatologist.* 

 A personal history of psoriasis is defined as a history of psoriasis that may be obtained 

from a patient, family physician, dermatologist, rheumatologist, or other qualified 

health care provider. 

 A family history of psoriasis is defined as a history of psoriasis in a first- or second-

degree relative according to patient report. 

2. Typical psoriatic nail dystrophy including onycholysis, pitting, and hyperkeratosis 

observed on current physical examination. 

3. A negative test result for the presence of rheumatoid factor by any method except latex 

but preferably by enzyme-linked immunosorbent assay or nephelometry, according to the 

local laboratory reference range. 

4. Either current dactylitis, defined as swelling of an entire digit, or a history of dactylitis 

recorded by a rheumatologist. 

5. Radiographic evidence of juxtaarticular new bone formation, appearing as ill-defined 

ossification near joint margins (but excluding osteophyte formation) on plain radiographs 

of the hand or foot. 

  

* Current psoriasis is assigned a score of 2; all other features are assigned a score of 1. 

 
 
B. American College of Rheumatology revised criteria for classification of functional status in 

rheumatoid arthritis.* (26) 

 

Class I Completely able to perform usual activities of daily living (self –care, 

vocational and avocational).  
 

Class II Able to perform usual self-care and vocational activities, but limited in 

avocational activities.  
 

Class III Able to perform usual self-care activities, but limited in vocational and 

avocational activities.  
 

Class IV Limited in ability to perform usual self-care, vocational, and avocational 

activities.  
 

 

* Usual self-care activities include dressing, feeding, bathing, grooming, and toileting. 

Avocational (recreational and/or leisure) and vocational (work, school, homemaking) 

activities are patient-desired and age- and sex-specific. 
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