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ABSTRACT. Objective. To investigate the risk of cancer in patients with biopsy-proven giant cell arteritis (GCA)
from a defined population in southern Sweden.
Methods. The study cohort consisted of 830 patients (mean age at GCA diagnosis was 75.3 yrs, 74%
women) diagnosed with biopsy-proven GCA between 1997 and 2010. Temporal artery biopsy results
were retrieved from a regional database and reviewed to ascertain GCA diagnosis. The cohort was
linked to the Swedish Cancer Registry. The patients were followed from GCA diagnosis until death
or December 31, 2013. Incident malignancies registered after GCA diagnosis were studied. Based on
data on the first malignancy in each organ system, age- and sex-standardized incidence ratios (SIR)
with 95% CI were calculated compared to the background population. 
Results. One hundred seven patients (13%) were diagnosed with a total of 118 new malignancies after
the onset of GCA. The overall risk for cancer after the GCA diagnosis was not increased (SIR 0.98, 95%
CI 0.81–1.17). However, there was an increased risk for myeloid leukemia (2.31, 95% CI 1.06–4.39)
and a reduced risk for breast cancer (0.33, 95% CI 0.12–0.72) and upper gastrointestinal tract cancer
(0.16, 95% 0.004–0.91). Rates of other site-specific cancers were not different from expected.
Conclusion. In this Swedish population-based cohort of GCA, the overall risk for cancer was not
increased compared to the background population. However, there was an increased risk for leukemia
and a decreased risk for breast and upper gastrointestinal tract cancer. (First Release October 15 2019;
J Rheumatol 2020;47:400–6; doi:10.3899/jrheum.190236)
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Giant cell arteritis (GCA) is a large-vessel vasculitis that
usually affects persons 50 years of age and older and is more
common among women. GCA is the most common primary
systemic vasculitis especially in Northern Europe and North

America, with annual incidence estimates between 14 and 22
per 100,000 persons in the age group 50 years and older1,2,3.
The mean age at the time of GCA diagnosis is around 75
years. Previous studies have demonstrated that the longterm
survival among patients with GCA overall is comparable to
that of the general population3,4,5. However, excess mortality
has been found among those diagnosed before the age of 70
years3,4. Patients with GCA have higher rates of some comor-
bidities, including cardiovascular events, diabetes, severe
infections, and visual complications compared to the
background population6,7,8,9. Increased rates of malignancies
have been described among patients with other systemic
rheumatic diseases, such as rheumatoid arthritis, systemic
lupus erythematosus, and antineutrophil cytoplasmic
antibody–associated vasculitis (AAV)10,11,12,13. 
    Systemic vasculitides other than GCA have also been
associated with concurrent or subsequent malignancies,
and some types of vasculitides may mimic a malignant
disease. There are some types of vasculitides with
relatively strong association to malignancies (e.g.,
elderly-onset Henoch-Schönlein purpura and AAV)14,15,16.
On the other hand, there are malignancies related to specific
vasculitic syndromes such as hairy cell leukemia with
polyarteritis nodosa and leucocytoclastic vasculitis17.
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    Conflicting results have been reported on the relationship
between GCA and malignancies. A study of patients with
biopsy-proven GCA from Australia and a population-based
cohort study from Olmsted County, Minnesota, USA, did not
demonstrate an increased risk for cancer in patients with
GCA18,19. On the other hand, a previous metaanalysis, which
included the 2 aforementioned studies from the USA and
Australia, demonstrated a slight but statistically significant
increased risk for malignancy in patients with GCA and/or
polymyalgia rheumatica (PMR), especially during the first
6–12 months after the onset of GCA/PMR20. 
    In this population-based study from southern Sweden, the
main objective was to investigate the overall cancer risk in
patients with biopsy-proven GCA. As secondary objectives,
we described the differences in the incidence of site-specific
malignancies and the temporal relationship between GCA
and cancer.

MATERIALS AND METHODS
Study area and population. The study area is the Skåne region, the south-
ernmost region in Sweden, with a total population of 1,274,069 on December
2013 (13.2% of the total Swedish population in 2.7% of the total area of
Sweden)21. More than 95% of the population is white. 
Case ascertainment and identification: the GCA cohort. The case identifi-
cation and retrieval of patients with biopsy-proven GCA in this study was
described in detail previously3. In short, all patients who underwent temporal
artery biopsy (TAB) during the period 1997–2010 were identified from the
database at the Department of Pathology in Skåne, which operates at the
major hospitals in the area: Skåne University Hospital in Lund and Malmö,
Helsingborg Hospital, and the Central Hospital in Kristianstad. A total of
4216 unique persons who underwent a TAB during the study period were
identified. After reviewing all the histopathology reports, 840 patients (626
women) were found to have positive TAB diagnostic for GCA. 
Temporal relationship of occurrence of cancer and GCA. To assess any
temporal relationship between the time of GCA diagnosis and cancer occur-
rence, 4 controls per case were randomly selected from the background
population. The matching criteria were age, sex, and area of residence. The
index date for cases and their controls was the date of GCA diagnosis. The
time of cancer diagnosis for patients with GCA and their controls was studied
in relation to the corresponding index date. Four time periods were studied:
up to 2 years before index date; within 2 years before index date; within 2
years after index date, and 2 years or more after index date. 
Swedish Cancer Registry (SCR). The SCR was founded in 1958 and covers
the whole population of Sweden. It is obligatory for every healthcare
provider to report newly detected cancer cases to the registry. A report has
to be sent for every cancer case diagnosed at clinical, morphological, and
other laboratory examinations, as well as cases diagnosed at autopsy.
Information available in the SCR includes sex, age, place of residence, date
of diagnosis, reporting clinical and pathology unit, and the identification
number for the tissue specimen22. Outcome data in the SCR are also
available and include date of death or migration, and cause of death. In
addition, clinical data (i.e., the site and the histological type of tumor
classified according to the International Classification of Diseases, 7th ed.)
are also available. 
Data linking. The linking of the 2 cohorts, the GCA cohort and the control
cohort, to the SCR was performed using the unique personal identification
number (PIN). For people born in Sweden, the number is specified at birth.
Immigrants are given a number if they stay longer than 3 months. Medical
organizations use these numbers to store information about the individual’s
health status. Using the PIN, the patients in the GCA cohort and the controls

were linked to the SCR to identify all cases diagnosed with cancer during
their lifetime. 
Statistical analysis. Using the statistical database for cancer from the
Swedish National Board of Health and Welfare, we calculated the
age-specific, sex-specific, and calendar year–specific incidence rate of
cancer for every cancer category and for cancer at all sites in males and
females in Skåne who were older than 50 years for the period 1997–2013.
Each age stratum covered a 5-year period and the data were divided for every
calendar year. The study start was defined as the date of positive TAB, and
study endpoints were the first cancer diagnosis, death, or the end of the study
on December 31, 2013. Based on these dates, we calculated the time
(person-years) during which the patients in the cohort were at risk of devel-
oping cancer. As a measure of relative risk, we used the standardized
incidence ratio (SIR), which is the ratio of observed cancer cases among
patients with GCA to that of the expected number of cases among
background population. The expected numbers of cancer cases were calcu-
lated by multiplying the 5-year age-, sex-, and 1-year calendar
period–specific number of person-years by sex-, period-, and age-specific
incidence rates of cancer in Skåne for every cancer category and for cancer
in general. The Fisher’s exact test was used to calculate the 95% CI. In
patients who have developed multiple malignancies after the onset of GCA,
we took into account only the first malignancy in each organ system. The
time of cancer occurrence in relation to the date of GCA diagnosis (and the
corresponding index date for controls) was studied and compared by cross
tabulation using the Pearson chi-square test to compare the 4 time periods.
Ethics. The study was done in accordance with the principles of the
Declaration of Helsinki. The Regional Ethical Review Board in Lund
(Sweden) approved the study (Dnr 2010-517). No informed consent was
obtained, because it was not required by the Ethical Review Board.

RESULTS
Patients. A total of 840 patients had a positive TAB during
the period 1997–2010 in the Skåne region. We were not able
to localize records of 10 patients; hence a total of 830 patients
(616 women, 74%) were included in the analysis. Table 1
presents the demographic characteristics of the patients.
Observed malignancies. Among the patients in the GCA
cohort, 238 (164 female, 69%) developed altogether 321
malignancies during the observation time (58 patients had 
> 1 cancer diagnosis). The mean age at cancer diagnosis was
67.1 years (SD 14.9). One hundred thirty-one patients were
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Table 1. Demographic characteristics of 830 patients with biopsy-proven
giant cell arteritis (GCA) by presence of malignant disease, ever.

Variables                                           All                      No           Malignancy 
                                                                             Malignancy    (Any Time)

No. patients                                       830                     592                 238
Female sex, n (%)                       616 (74.2)          452 (76.4)      164 (68.9)
Mean age at diagnosis of 
GCA, yrs (SD)                          75.3 (8.1)           75.1 (8.1)       75.8 (8.1)

Mean age at first diagnosis of 
cancer ever, yrs (SD)                     NA                     NA           67.1 (14.9)

Mean age at first diagnosis of cancer 
after GCA, yrs (SD)                      NA                     NA            79.1 (7.8)

Mean age at last followup, 
yrs (SD)                                    82.6 (7.8)           82.5 (7.8)         82.8 (8)

Death, n                                            399                     262                 137

NA: not applicable.
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diagnosed with malignancy prior to GCA diagnosis, 25
patients with malignancy both prior and subsequent to GCA
diagnosis, and 82 patients with malignancy subsequent to
GCA diagnosis only (Supplementary Tables 1 and 2,
available with the online version of this article). Accordingly,
107 patients (13%) developed a total of 118 malignancies
after the onset of GCA (Figure 1). The most common malig-
nancy diagnosed after the onset of GCA was skin cancer
(excluding basic cell carcinoma; 34%), followed by cancer
in the lower gastrointestinal (GI) tract (15%), prostate cancer
(11%), and leukemia (8%). Number and percentage of each

cancer type after diagnosis of biopsy-proven GCA are given
in Table 2. Nineteen patients (10 females) were diagnosed
with more than 1 cancer, 14 (7 females) with 2, and 5 (3
females) with 3 cancer diagnoses or more. Only the first
cancer per organ system was included in our analysis.
SIR. The expected number of cancers among the patients with
GCA, based on data from the background Swedish
population, was 121. Accordingly, the overall risk for cancer
was not increased among patients with biopsy-proven GCA
(SIR 0.98, 95% CI 0.81-1.17). However, there was an
increased risk for leukemia with SIR of 2.31 (95% CI
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Figure 1. Flowchart illustrating the patients from a population-based cohort in southern Sweden who developed cancer before
and after giant cell arteritis (GCA) diagnosis. 
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1.06–4.39). The risk of breast cancer was lower among
patients with GCA compared to background population with
SIR of 0.33 (95% CI 0.12–0.72). Similarly, there was a lower
risk for cancer of the upper GI tract, SIR of 0.16 (95% CI
0.00–0.91). Table 3 shows the SIR for observed cancer in 830
patients with biopsy-proven GCA. There was not a single
case of cancer of the liver, gallbladder, pancreas, or
peritoneum, compared to 4 expected cases. 
Site-specific malignancies. Nine cases were diagnosed with

upper GI tract cancer, but only 1 case (11%) out of those 9
was diagnosed after the onset of GCA. By contrast, 9 of the
12 (75%) myeloid leukemia cases developed subsequently to
the onset of GCA. All the 9 patients diagnosed with leukemia
had a myeloid leukemia, 5 of them an acute myeloid
leukemia (AML), and 4 of them a myeloid leukemia that was
classified as unspecified (World Health Organization classi-
fication: 4 patients diagnosed with AML with recurrent
genetic abnormalities, 2 with AML with myelodys-
plasia-related changes, and 3 with AML not otherwise
categorized). Three patients developed their leukemia during
the first 2 years after the GCA diagnosis (2 during the first
year). All the patients who developed a myeloid leukemia
died within 2 years after the leukemia was diagnosed. Of the
34 cases of breast cancer, only 6 (18%) developed after the
GCA diagnosis (Table 2 and Supplementary Table 3,
available with the online version of this article). Supple-
mentary Figure 1 illustrates the frequency and differences in
the 10 most common types of cancer before and after the
GCA diagnosis.
Temporal concurrence of GCA and cancer. Of all malig-
nancies diagnosed in controls, 9.2% occurred within 2 years
before the index date. The corresponding figure for cases was
5.5%. For the time period within 2 years after index date,
7.5% of malignancies in controls were diagnosed compared
to 13.1% for patients with GCA (Supplementary Figure 2,
available with the online version of this article). The distri-
bution of malignancies across time periods was significantly
different in GCA cases and controls (p = 0.009). 
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Table 2. Malignancies subsequent to giant cell arteritis diagnosis, in
descending order. 

Cancer Categories                                      Frequency                    %

Skin cancer (without BC)                                45                         33.8
Lower gastrointestinal tract                              20                          15
Prostate                                                             15                         11.3
Leukemia                                                         10                          7.5
Female reproductive system                             9                           6.8
Respiratory system                                            8                            6
Breast cancer                                                     6                           4.5
Urinary tract                                                      6                           4.5
Unspecified type                                               5                           3.8
Lymphoma                                                        3                           2.3
Kidneys and renal pelvis                                   2                           1.5
Multiple myeloma                                             2                           1.5
Upper gastrointestinal tract                               1                           0.8
Myelofibrosis                                                    1                           0.8
Total                                                                133                        100

BC: basal cell.

Table 3. Observed and expected cases of cancer after the onset of giant cell arteritis (GCA) in a cohort of 830
patients with GCA in southern Sweden diagnosed between 1997 and 2010.  

Category                                              Observed                 Expected                    SIR                       95% CI

Upper GI tract                                            1                           6.14                        0.16                     0.00–0.91
Lower GI tract                                          18                         18.14                       0.99                     0.59–1.57
Liver, gallbladder, pancreas, peritoneum  0                           4.01                        NA                           NA
Respiratory                                                8                          10.43                       0.76                     0.33–1.51
Breast                                                         6                          18.13                       0.33                     0.12–0.72
Female reproductive system                      8                           7.31                        1.09                     0.47–2.16
Prostate                                                     15                         11.52                       1.30                     0.73–2.15
Male reproductive system                         0                           0.17                        NA                           NA
Kidneys                                                      2                           2.07                        0.96                     0.12–3.49
Urinary tract without kidneys                    6                           7.08                        0.84                     0.31–1.85
Skin                                                           34                         24.93                       1.36                     0.94–1.91
Eyes                                                           0                           0.18                        NA                           NA
CNS                                                           1                            1.3                         0.76                     0.02–4.29
Endocrine system                                      0                            1.7                         NA                           NA
Sarcomas                                                   0                           0.75                        NA                           NA
Unspecified                                                4                           4.95                        0.80                     0.22–2.07
Lymphoma                                                 3                           4.32                        0.69                     0.14–2.03
Multiple myeloma                                     2                            1.7                         1.17                     0.14–4.25
Leukemia                                                   9                           3.89                        2.31                     1.06–4.39
Myelofibrosis                                            1                           0.47                        2.12                    0.05–11.85
Total                                                         118                        120.8                       0.98                     0.81–1.17

SIR: standardized incidence ratio; GI: gastrointestinal; CNS: central nervous system; NA: not applicable.
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DISCUSSION
In this large population-based cohort of patients with
biopsy-proven GCA, there was no increased overall risk of
malignancies after the onset of GCA. However, the risk of
leukemia was significantly higher among patients with GCA
compared to the background Swedish population. On the
other hand, our study showed lower risk of upper GI malig-
nancies and breast cancer compared to the risk among
background population. 
    Our findings regarding the overall risk for cancer were
comparable to what have been shown in previous studies
from Australia, Minnesota, Norway, and Spain18,19,23,24.
Those studies also included only patients with biopsy-proven
GCA, although they included fewer GCA cases, and the study
from Norway23 included both patients with temporal arteritis
and patients with PMR.
    The association between malignancies and systemic
vasculitis has been studied previously. For AAV, such associ-
ations were variable. While Rahmatulla, et al showed an
increase in non-melanoma skin cancer but no other cancer25,
other studies showed much higher cancer risk among patients
with AAV16,26. Differences in the pathophysiology, the
magnitude of inflammation, the multiple organs that are
affected by AAV, and the different treatment options (e.g.,
cyclophosphamide for AAV) may explain the differences in
risk for cancer in patients with GCA in comparison with AAV.
    A novel finding in our study is the lower risk for breast
cancer as well as upper GI tract cancer among patients with
GCA. Breast cancer is the second most common cancer in
the world and by far the most frequent cancer among
women27. It is difficult to conclude whether the decreased
risk for breast cancer depends on the reduced prevalence of
traditional risk factors for breast cancer among patients with
GCA or whether other mechanisms, such as circulating
cytokines, chemokines, the immunosuppressive treatment,
and specific immunological cellular response might con-
tribute to the reduced risk. In several studies, a lower body
mass index (BMI) has been associated with a higher risk of
developing GCA28,29,30,31. A low BMI may reflect a reduced
estrogen exposure during the postmenopausal period32.
Further, early menopause and longterm breastfeeding have
been reported to be independent risk factors for developing
GCA, suggesting that longer periods with reduced exposure
to female sex hormones correlate with a higher risk for
GCA31. Additionally, interleukin 6, which is important in the
pathogenesis of GCA, has been found to inhibit lipid biosyn-
thesis by adipocytes, increasing the rate of lipid catab-
olism33,34. Thus, traditional risk factors for breast cancer such
as obesity35 and late menopause36 seem to be less prominent
in patients with GCA. 
    To our knowledge, there have been no previous reports on
associations between GCA and upper GI tract cancer. In our
cohort, only 1 patient developed upper GI tract cancer (oral
cavity — lip) while the expected number in the background

population was 6 cases. Obesity and excess of adipose tissue
have been described as risk factors for some GI cancers such
as esophageal and gastric cancer37,38,39. A possible complex
interplay between adipokines (leptin and adiponectin) with
inflammatory cytokines and cancer cells has been implicated
as one of the many mechanisms that contribute to the patho-
genesis of GI tract cancer40. Further, hyperglycemia and
diabetes have been described as risk factors for GI
cancer37,38,40. Given the reported negative association 
between BMI and GCA28,30 and the reduced prevalence of
diabetes at GCA onset41, limited exposure to metabolic risk
factors may explain the reduced rate of GI tract cancer in
patients with GCA.
    In accordance with the observations in our study,
autoimmune diseases have been associated with an increased
risk for hematological malignancies11, including myelodys-
plastic syndromes42 and myeloid malignancies43. Anderson,
et al showed in a population-based case-control study of
hematopoietic malignancies that the OR for developing a
myeloid malignancy was 1.61 (1.14–2.27) for patients with
GCA and 1.73 (1.43–2.09) for those with PMR44. Further,
another study performed in the Swedish population showed
an increased risk for leukemia and particularly for acute
myeloid leukemia in patients with PMR and GCA45. 
    GCA and other inflammatory disorders could be linked
to leukemia development through an effect of inflammation
on hematopoietic stem cells (HSC). HSC are a type of bone
marrow cells that are responsible for the constant renewal
of blood cells. They are usually in a latent-inactive state and
are activated upon certain stimuli, e.g., cytokines46. In
GCA, there is a high inflammatory activity with a high
number of circulating cytokines. These cytokines could
activate the HSC and cause functional changes. The
continuous activation of HSC, owing to the inflammatory
process, could lead to HSC exhaustion, causing bone
marrow failure, which in turn leads to preleukemic states
and leukemia through the accumulation of genetic and
epigenetic changes46.
    In our study, we observed a temporal relationship between
the date of GCA diagnosis and the diagnosis of cancer. When
the cases were compared to the randomly selected controls
from the background population, a higher proportion of
patients with GCA were diagnosed with malignancies within
2 years after their date of diagnosis. However, this was a
secondary objective and our study was not designed to
address this question. A possible explanation for this
co-occurrence would be the effect of the inflammatory
activity as a risk factor for development or progression of
cancer47. Alternatively, this pattern may be due to surveil-
lance of patients who were carefully monitored after initiation
of therapy for GCA. We do not believe that the treatment
given to patients with GCA contributes to an increased risk
for cancer because cytotoxic drugs, which are known to
increase the risk for developing cancer16,26,48, are not
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commonly recommended for treating GCA. The present data
do not support routine screening for cancer after the diagnosis
of GCA. More studies and observations on the temporal
relation between GCA and cancer are needed. 
   Strengths of our study include the population-based
setting and the large sample size. To our knowledge, this is
the largest study that has investigated the relationship
between cancer and GCA. In addition, the diagnosis of GCA
was confirmed by biopsy, limiting the risk of incorrect classi-
fication. The use of a validated cancer register also adds to
the strengths of this study49.
    Limitations include the lack of data on traditional cancer
risk factors such as smoking and exposure to other
carcinogens. Further, the small number of observed cancer
cases in some categories limited the precision of the estimates
of site-specific cancer rates and contributed to the wide CI.
Given the large number of analyses of site-specific cancers,
we cannot exclude that the associations were due to chance.
Finally, the study included only patients with biopsy-proven
GCA, and the results cannot be generalized to those with
biopsy-negative GCA and those with isolated large-vessel
GCA. 
    Our study demonstrated a similar risk for malignancy in
patients with GCA compared to the background population.
However, there was an increased risk for leukemia and a
decreased risk for breast cancer and upper GI tract cancer.
Potential explanations include effects of chronic inflam-
mation and exposures that predispose to GCA and should be
further studied. 
ONLINE SUPPLEMENT
Supplementary material accompanies the online version of this article.

REFERENCES
   1.    Petursdottir V, Johansson H, Nordborg E, Nordborg C. The 

epidemiology of biopsy-positive giant cell arteritis: special
reference to cyclic fluctuations. Rheumatology 1999;38:1208-12.

   2.    Brekke LK, Diamantopoulos AP, Fevang BT, Abetamus J, Espero E,
Gjesdal CG. Incidence of giant cell arteritis in Western Norway
1972-2012: a retrospective cohort study. Arthritis Res Ther
2017;19:278.

   3.    Mohammad AJ, Nilsson JA, Jacobsson LT, Merkel PA, Turesson C.
Incidence and mortality rates of biopsy-proven giant cell arteritis in
southern Sweden. Ann Rheum Dis 2015;74:993-7.

   4.    Catanoso M, Macchioni P, Boiardi L, Muratore F, Restuccia G,
Cavazza A, et al. Incidence, prevalence, and survival of 
biopsy-proven giant cell arteritis in Northern Italy during a 26-year
period. Arthritis Care Res 2017;69:430-8.

   5.    Hill CL, Black RJ, Nossent JC, Ruediger C, Nguyen L, Ninan JV, et
al. Risk of mortality in patients with giant cell arteritis: a systematic
review and meta-analysis. Semin Arthritis Rheuma 2017;46:513-9.

   6.    Saleh M, Turesson C, Englund M, Merkel PA, Mohammad AJ.
Visual complications in patients with biopsy-proven giant cell
arteritis: a population-based study. J Rheumatol 2016;43:1559-65.

   7.    Mohammad AJ, Englund M, Turesson C, Tomasson G, Merkel PA.
Rate of comorbidities in giant cell arteritis: a population-based
study. J Rheumatol 2017;44:84-90.

   8.    Faurschou M, Ahlstrom MG, Lindhardsen J, Obel N, Baslund B.
Risk of diabetes mellitus among patients diagnosed with giant cell

arteritis or granulomatosis with polyangiitis: comparison with the
general population. J Rheumatol 2017;44:78-83.

   9.    Amiri N, De Vera M, Choi HK, Sayre EC, Avina-Zubieta JA.
Increased risk of cardiovascular disease in giant cell arteritis: a
general population-based study. Rheumatology 2016;55:33-40.

 10.    Smedby KE, Baecklund E, Askling J. Malignant lymphomas in
autoimmunity and inflammation: a review of risks, risk factors, and
lymphoma characteristics. Cancer Epidemiol Biomarkers Prev
2006;15:2069-77.

 11.    Zintzaras E, Voulgarelis M, Moutsopoulos HM. The risk of
lymphoma development in autoimmune diseases: a meta-analysis.
Arch Intern Med 2005;165:2337-44.

 12.    Bernatsky S, Kale M, Ramsey-Goldman R, Gordon C, Clarke AE.
Systemic lupus and malignancies. Curr Opin Rheumatol
2012;24:177-81.

 13.    Lu M, Bernatsky S, Ramsey-Goldman R, Petri M, Manzi S, Urowitz
MB, et al. Non-lymphoma hematological malignancies in systemic
lupus erythematosus. Oncology 2013;85:235-40.

 14.    Pertuiset E, Liote F, Launay-Russ E, Kemiche F, Cerf-Payrastre I,
Chesneau AM. Adult Henoch-Schonlein purpura associated with
malignancy. Semin Arthritis Rheum 2000;29:360-7.

 15.    Pankhurst T, Savage CO, Gordon C, Harper L. Malignancy is
increased in ANCA-associated vasculitis. Rheumatology
2004;43:1532-5.

 16.    Knight A, Askling J, Ekbom A. Cancer incidence in a 
population-based cohort of patients with Wegener’s granulomatosis.
Int J Cancer 2002;100:82-5.

 17.    Hasler P, Kistler H, Gerber H. Vasculitides in hairy cell leukemia.
Semin Arthritis Rheum 1995;25:134-42.

 18.    Hill CL, Cole A, Rischmueller M, Dodd T, Coleman M, Tucker G,
et al. Risk of cancer in patients with biopsy-proven giant cell
arteritis. Rheumatology 2010;49:756-9.

 19.    Kermani TA, Schafer VS, Crowson CS, Hunder GG, Gabriel SE,
Ytterberg SR, et al. Malignancy risk in patients with giant cell
arteritis: a population-based cohort study. Arthritis Care Res
2010;62:149-54.

 20.    Ungprasert P, Sanguankeo A, Upala S, Knight EL. Risk of 
malignancy in patients with giant cell arteritis and polymyalgia
rheumatica: a systematic review and meta-analysis. Semin Arthritis
Rheum 2014;44:366-70.

 21.    Statistics Sweden. Statistical database. [Internet. Accessed August
21, 2019.] Available from: www.statistikdatabasen.scb.se

 22.    Socialstyrelsen. The Swedish Cancer Registry. [Internet. Accessed
September 3, 2019.] Available from:
www.socialstyrelsen.se/en/statistics-and-data/statistics 

 23.    Myklebust G, Wilsgaard T, Jacobsen BK, Gran JT. No increased
frequency of malignant neoplasms in polymyalgia rheumatica and
temporal arteritis. A prospective longitudinal study of 398 cases and
matched population controls. J Rheumatol 2002;29:2143-7.

 24.    Gonzalez-Gay MA, Lopez-Diaz MJ, Martinez-Lado L, 
Pena-Sagredo JL, Lopez-Agreda H, Miranda-Filloy JA, et al.
Cancer in biopsy-proven giant cell arteritis. A population-based
study. Semin Arthritis Rheum 2007;37:156-63.

 25.    Rahmattulla C, Berden AE, Wakker SC, Reinders ME, Hagen EC,
Wolterbeek R, et al. Incidence of malignancies in patients with
antineutrophil cytoplasmic antibody-associated vasculitis diagnosed
between 1991 and 2013. Arthritis Rheumatol 2015;67:3270-8.

 26.    Heijl C, Harper L, Flossmann O, Stucker I, Scott DG, Watts RA, et
al. Incidence of malignancy in patients treated for antineutrophil
cytoplasm antibody-associated vasculitis: follow-up data from
European Vasculitis Study Group clinical trials. Ann Rheum Dis
2011;70:1415-21.

 27.    American Cancer Society. Breast cancer facts and figures 
2017-2018. [Internet. Accessed August 21, 2019.] Available from:
www.cancer.org/content/dam/cancer-org/research/

405Stamatis, et al: Malignancies in GCA 

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved.

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/


cancer-facts-and-statistics/breast-cancer-facts-and-figures/
breast-cancer-facts-and-figures-2017-2018.pdf

 28.    Ungprasert P, Thongprayoon C, Warrington KJ. Lower body mass
index is associated with a higher risk of giant cell arteritis: a
systematic review and meta-analysis. Ann Transl Med 2015;3:232.

 29.    Tomasson G, Bjornsson J, Zhang Y, Gudnason V, Merkel PA.
Cardiovascular risk factors and incident giant cell arteritis: a
population-based cohort study. Scand J Rheumatol 2019;48:213-7.

 30.    Jakobsson K, Jacobsson L, Warrington K, Matteson EL, Liang K,
Melander O, et al. Body mass index and the risk of giant cell
arteritis: results from a prospective study. Rheumatology
2015;54:433-40.

 31.    Larsson K, Mellstrom D, Nordborg E, Oden A, Nordborg E. Early
menopause, low body mass index, and smoking are independent
risk factors for developing giant cell arteritis. Ann Rheum Dis
2006;65:529-32.

 32.    Cauley JA, Gutai JP, Kuller LH, LeDonne D, Powell JG. The
epidemiology of serum sex hormones in postmenopausal women.
Am J Epidemiol 1989;129:1120-31.

 33.    Barton BE. IL-6-like cytokines and cancer cachexia: consequences
of chronic inflammation. Immunol Res 2001;23:41-58.

 34.    van Hall G, Steensberg A, Sacchetti M, Fischer C, Keller C,
Schjerling P, et al. Interleukin-6 stimulates lipolysis and fat
oxidation in humans. J Clin Endocrinol Metab 2003;88:3005-10.

 35.    Chu SY, Lee NC, Wingo PA, Senie RT, Greenberg RS, Peterson HB.
The relationship between body mass and breast cancer among
women enrolled in the Cancer and Steroid Hormone Study. J Clin
Epidemiol 1991;44:1197-206.

 36.    Iwasaki M, Otani T, Inoue M, Sasazuki S, Tsugane S; Japan Public
Health Center-based Prospective Study Group. Role and impact of
menstrual and reproductive factors on breast cancer risk in Japan.
Eur J Cancer Prev 2007;16:116-23.

 37.    Renehan AG, Tyson M, Egger M, Heller RF, Zwahlen M. 
Body-mass index and incidence of cancer: a systematic review and
meta-analysis of prospective observational studies. Lancet
2008;371:569-78.

 38.    Wolin KY, Carson K, Colditz GA. Obesity and cancer. Oncologist
2010;15:556-65.

 39.    Yang P, Zhou Y, Chen B, Wan HW, Jia GQ, Bai HL, et al.
Overweight, obesity and gastric cancer risk: results from a 
meta-analysis of cohort studies. Eur J Cancer 2009;45:2867-73.

 40.    Aleman JO, Eusebi LH, Ricciardiello L, Patidar K, Sanyal AJ, Holt
PR. Mechanisms of obesity-induced gastrointestinal neoplasia.
Gastroenterology 2014;146:357-73.

 41.    Ungprasert P, Upala S, Sanguankeo A, Warrington KJ. Patients with
giant cell arteritis have a lower prevalence of diabetes mellitus: a
systematic review and meta-analysis. Mod Rheumatol 2016;
26:410-4.

 42.    Dalamaga M, Petridou E, Cook FE, Trichopoulos D. Risk factors for
myelodysplastic syndromes: a case-control study in Greece. Cancer
Causes Control 2002;13:603-8.

 43.    Askling J, Fored CM, Baecklund E, Brandt L, Backlin C, Ekbom A,
et al. Haematopoietic malignancies in rheumatoid arthritis:
lymphoma risk and characteristics after exposure to tumour necrosis
factor antagonists. Ann Rheum Dis 2005;64:1414-20.

 44.    Anderson LA, Pfeiffer RM, Landgren O, Gadalla S, Berndt SI,
Engels EA. Risks of myeloid malignancies in patients with
autoimmune conditions. Br J Cancer 2009;100:822-8.

 45.    Ji J, Liu X, Sundquist K, Sundquist J, Hemminki K. Cancer risk in
patients hospitalized with polymyalgia rheumatica and giant cell
arteritis: a follow-up study in Sweden. Rheumatology
2010;49:1158-63.

 46.    Hemmati S, Haque T, Gritsman K. Inflammatory signaling
pathways in preleukemic and leukemic stem cells. Front Oncol
2017;7:265.

 47.    Baecklund E, Iliadou A, Askling J, Ekbom A, Backlin C, Granath F,
et al. Association of chronic inflammation, not its treatment, with
increased lymphoma risk in rheumatoid arthritis. Arthritis Rheum
2006;54:692-701.

 48.    Faurschou M, Sorensen IJ, Mellemkjaer L, Loft AG, Thomsen BS,
Tvede N, et al. Malignancies in Wegener’s granulomatosis:
incidence and relation to cyclophosphamide therapy in a cohort of
293 patients. J Rheumatol 2008;35:100-5.

 49.    Barlow L, Westergren K, Holmberg L, Talback M. The
completeness of the Swedish Cancer Register: a sample survey for
year 1998. Acta Oncol 2009;48:27-33.

406 The Journal of Rheumatology 2020; 47:3; doi:10.3899/jrheum.190236

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2020. All rights reserved.

 www.jrheum.orgDownloaded on April 16, 2024 from 

http://www.jrheum.org/

