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Background: In Sweden, sarcoidosis prevalence varies geographically, but it is unclear whether diagnosis and
treatment patterns vary by geographical area and calendar period. We sought to investigate differences in
sarcoidosis diagnosis and treatment by healthcare region and calendar period using nationwide register data.
Methods: We included 4777 adults who had at least two ICD-coded visits for sarcoidosis in the National Patient
Register (2007–2012). We compared patterns of healthcare use (visits and medication dispensations), and data
on sarcoidosis diagnosis and treatment spanning two years before to two years after diagnosis stratified by
healthcare region and calendar period at diagnosis.
Results: Compared to other regions, individuals diagnosed in Stockholm were younger, more likely female, and
had a higher education level. In all regions, there was an increase in healthcare use at least six months before
sarcoidosis diagnosis with small variation among regions. Most patients were diagnosed in pulmonary and in
ternal medicine outpatient clinics, but compared to the national average more patients were diagnosed in
rheumatology in the West and ophthalmology and cardiology in the South. Corticosteroid dispensations at
diagnosis varied widely by region (48% in the South/Southeast vs. 30% in Stockholm/North). Demographic
factors could not explain these differences. We found no differences by calendar period.
Conclusion: Our findings suggest a six-month delay in sarcoidosis diagnosis irrespective of region. The observed
regional variation likely reflects differences in diagnosis and treatment patterns. Stakeholders should ensure
diagnosis and treatment recommendations are closely followed.

1. Introduction
Sarcoidosis, a granulomatous disease of unknown etiology, may
present in multiple forms and affect several organs [1,2]. As a result and
in the absence of a pathognomonic test, diagnosis is often a long and
complex process involving invasive examinations and exclusion of
alternative diagnoses [2–6]. According to international and Swedish
recommendations, pharmacologic treatment, initially systemic cortico
steroids that are replaced thereafter by steroid-sparing agents, is
reserved for patients with debilitating symptoms or progressive disease
[7–9].
In Sweden where sarcoidosis is more common than other parts of the

world, geographic variation of disease prevalence has been observed
[10]. Individuals with sarcoidosis were more likely to live in north
western than in southeastern areas of the country [11]. Similar obser
vations have been made in other countries such as the United States and
Italy [10]. Clustering of genetic, environmental, or social exposures in a
geographical area is perceived to cause some of geographical variation
in disease occurrence. However, some of the observed geographical
clustering of disease could be due to differences in diagnosis and treat
ment. Therefore, by mapping healthcare use, diagnosis, and treatment
patterns in different geographical areas, we can better understand how
much of the differences in disease occurrence are due to variation in
diagnosis and treatment.
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The standardization of sarcoidosis diagnosis and treatment proced
ures and the application of best practices is critical for achieving
favorable outcomes for all sarcoidosis patients. Despite the fact that
there are diagnosis and treatment recommendations for sarcoidosis
since the early 2000s [7,8], it is unknown to what extent these are fol
lowed across regions and calendar time. It is also unclear how long it
takes between symptom onset and sarcoidosis diagnosis, which is crit
ical to account for in studies of potential causes of sarcoidosis. For these
reasons, we used national registers to describe healthcare use, diagnosis
and treatment patterns across geographical areas in Sweden and inves
tigate their evolvement over time.
2. Methods
2.1. Study setting and data sources
In Sweden, sarcoidosis care is provided almost exclusively by a taxfunded system of public hospitals and specialized clinics. Healthcare is
primarily administered at the county level, although counties collabo
rate for efficient allocation of resources and provision of specialized
care, forming six healthcare regions.
Information on healthcare contact, i.e. visits to specialists and
dispensation of prescriptions is recorded in national registers. Records
can be retrieved and linked among registers using a unique personal
identification number allocated to individuals upon birth or immigra
tion. Hospitalizations and visits to outpatient (non-primary) care are
captured by the National Patient Register (NPR; nationwide coverage of
inpatient and outpatient care since 1987 and 2001, respectively).
Discharge diagnoses in the NPR are coded using the International
Classification of Diseases (ICD) system. Data for somatic diseases are of
very high quality [12]. Since July 2005, Swedish pharmacies report all
dispensed prescriptions in the Prescribed Drug Register.
Over-the-counter purchases and in-hospital treatments (e.g. infusions)
are not recorded.

Fig. 1. Map of Swedish healthcare regions (Stockholm [Stockholm and Gotland
€
€
counties], Uppsala-Orebro
[Uppsala, S€
odermanland, V€
armland, Orebro,
V€
astmanland, Dalarna, and G€
avleborg], West [V€
astra G€
otaland and Halland],
€
South [Skåne, Kronoberg, and Blekinge], Southeast [Osterg€
otland, J€
onk€
oping,
and Kalmar], and North [V€
asternorrland, J€
amtland, V€
asterbotten,
and Norrbotten]).

2.2. Study population
Using the NPR, we identified all individuals aged 18 years and older
with at least two inpatient or outpatient visits listing an ICD code for
sarcoidosis (ICD-8/9 135, ICD-10 D86 including all sub-codes). Aiming
to capture newly-diagnosed cases and allow for data to accumulate for a
few years before and after diagnosis, we restricted inclusion to in
dividuals diagnosed between 2007 and 2012. We regarded the date of
first visit as the date of sarcoidosis diagnosis. To reduce the potential for
sarcoidosis misdiagnosis, we excluded individuals with a hematopoietic
or lung malignancy in the Cancer Register (ICD-7 162, 163, 200–205) six
months before or after sarcoidosis diagnosis. Ethical permission for the
study was granted by the Regional Ethics Review Board in Stockholm
(decision no. 2014/230–31).

Register and the Longitudinal Integration Database for Health Insurance
and Labor Market Studies, we received data on birth year (to calculate
age), sex, birth country (Nordic, non-Nordic, missing), years of attained
education at diagnosis (�9, 10–12, �13 years, missing), and annual
gross salary earned during the year before diagnosis and adjusted to
2014 inflation rates [13].
To approximate healthcare use, we calculated the proportion of in
dividuals with at least one inpatient or outpatient visit in the NPR or at
least one dispensation in the Prescribed Drug Register, as well as the
median number of visits and dispensations of unique medications. This
was done for each six-month interval 24 months before to 24 months
after sarcoidosis diagnosis. In addition, to investigate the reasons for
healthcare use over time, we identified the three most common (ICDcoded) main discharge diagnoses and the three most commonly
dispensed medications before and after sarcoidosis diagnosis.
The clinic where the sarcoidosis diagnosis was given was retrieved
from the NPR and categorized into pulmonary, internal medicine,
rheumatology, cardiology, ophthalmology, dermatology, and other. For
20 individuals (0.4% of all patients) who visited more than one clinic on
the day of diagnosis, one clinic was chosen at random.
We obtained data on sarcoidosis treatments including the date of
dispensation, amount, and the daily defined dose (DDD) from the Pre
scribed Drug Register. We calculated the proportion of patients who
were dispensed at least one prescription of the following sarcoidosisrelated medications during a six-month-long interval as described

2.3. Healthcare region and calendar period of diagnosis
To investigate regional patterns in diagnosis and treatment, we
identified the hospitals in the NPR where patients received their
sarcoidosis diagnosis. Based on geographical location, hospitals were
€
classified into six healthcare regions: Stockholm, Uppsala-Orebro,
West,
South, Southeast, and North (Fig. 1 and Table S1 in the Supplement). To
study calendar period effects, we created three groups based on calendar
year of sarcoidosis diagnosis: 2007–2008, 2009–2010, and 2011–2012.
2.4. Demographic information, healthcare use, and sarcoidosis diagnosis
and treatment
Information from national registers was obtained to describe de
mographic, healthcare contacts and sarcoidosis diagnosis and treatment
patterns across regions and calendar periods. From the Total Population
2
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above: (a) systemic corticosteroids (prednisolone, prednisone, and
methylprednisolone [Anatomical Therapeutic Chemical classification
system codes H02AB04/6/7]), (b) second line treatments (metho
trexate, leflunomide, azathioprine, and hydroxychloroquine [L01BA01,
L04AX01/3, L04AA13, P01BA02]), (c) inhaled corticosteroids (R03BA),
and (d) prescribed non-steroidal anti-inflammatory drugs (M01A). For
systemic corticosteroids, we also calculated the median dispensed DDDs
per individual during the six-month interval. We did not investigate
third line (biologic) treatments because they are not captured by the
Prescribed Drug Register. They are nevertheless infrequently used.

(Table 1).
3.1. Healthcare use and sarcoidosis diagnosis by region and calendar
period
In all regions, about nine out of 10 individuals were diagnosed in
specialized outpatient care and were most likely to have their second
sarcoidosis visit within about two months from the first (Table 2). Most
patients received their sarcoidosis diagnosis in pulmonary or internal
medicine clinics (range 67–80% across regions; average 74%).
Compared to the national average, a higher proportion of patients were
diagnosed in rheumatology in the West (9% vs. 5%) and in cardiology
and ophthalmology in the South (6% vs. 2% and 11% vs. 5%, respec
tively). These findings were independent of demographic variation
across regions (Table S2).
An increasing trend of healthcare use was apparent years before
diagnosis but a surge was identified six months before diagnosis (Fig. 2).
More than 60% of patients from all regions had at least one contact with
specialist care at least six months before diagnosis, an increase from 40%
in the previous six-month period (Fig. 3). On average, patients in the
South and Stockholm had about three visits to the hospital during the
periods before and after diagnosis (excluding the diagnostic visits)
compared to about two visits in the other regions. Except in Stockholm,
the most common discharge diagnoses were related to sarcoidosis (e.g.
uveitis or abnormal imaging of the lung) for visits 18 to 12 months
before diagnosis (Table S3 in the Supplement). Closer to diagnosis,
abnormal findings on lung imaging and/or enlarged lymph nodes
became the most prevalent discharge diagnoses in all regions. In all
regions and up to six months before diagnosis, 60% of patients were
dispensed at least one prescribed medication (a median of six unique
medications per patient), increasing to 80% and a median of eight
different medications thereafter (Fig. S1 and Table S5).
We did not identify any considerable variation by calendar period in
the type of care, clinic of sarcoidosis diagnosis, history of discharge di
agnoses for visits before sarcoidosis, or receipt of healthcare before or
after sarcoidosis diagnosis (Tables 1 and 2, S4, S6, and Figs. S2 and S3).

2.5. Statistical analysis
All analyses were stratified by healthcare region and calendar period
of diagnosis. We used descriptive statistics, i.e. proportions, means with
standard deviations, and medians with interquartile ranges to compare
data among regions and calendar periods. We plotted patterns over time
(before and after sarcoidosis diagnosis) for healthcare use and sarcoid
osis medication dispensation by region and calendar period. We
compared differences by region and calendar period in each six-month
interval using chi-square or Kruskal-Wallis tests as appropriate report
ing two-sided p-values. To examine whether regional variation could be
explained by demographic differences across regions, we used logistic
regression models (multivariate or simple depending on the outcome)
adjusting for age at diagnosis, sex, birth country, and education to es
timate odds ratios and corresponding 95% confidence intervals.
Data management and analysis were performed using SAS software
version 9.4 (SAS Institute Inc., Cary, NC, USA) and R version 3.6.1 (R
Core Team, R Foundation for Statistical Computing, Vienna, Austria).
3. Results
We included 4777 individuals with at least two visits for sarcoidosis
in the NPR from 2007 to 2012. Approximately 20% of patients were
€
diagnosed in clinics in each of Stockholm, Uppsala-Orebro,
the West,
and South healthcare regions and 11% in each of the Southeast and
North regions (Table 1). Individuals diagnosed in Stockholm were more
likely to be younger, female, to be born outside a Nordic country, have
higher education and salaries compared to other regions. No de
mographic differences were identified among the three calendar periods

3.2. Sarcoidosis treatment by region and calendar period
In all regions, dispensation of systemic and inhaled corticosteroids as

Table 1
Demographic characteristics of individuals with sarcoidosis at diagnosis stratified by healthcare region and calendar period of diagnosis.
Healthcare region
Stockholm
Patients, n (% of
987 (21)
overall)
Mean age (SD),
48 (14.5)
years
Female, %
47.0
Country of birth*, %
Nordic
83.1
Non-Nordic
16.4
Missing
0.5
Attained education, %
�9 years
14.8
10–12 years
43.9
�13 years
39.5
Missing
1.8
Annual gross salaryy
Median (IQR),
295 (181,
1000 SEK
414)
Zero salary, %
28.5
Missing, %
1.0

Year of diagnosis

Overall

Uppsala€
Orebro

West

South

Southeast

North

2007–2008

2009–2010

2011–2012

1043 (22)

860 (18)

818 (17)

539 (11)

530 (11)

1617 (34)

1739 (36)

1421 (30)

4777

51 (15.2)

51 (15.1)

50 (15.2)

52 (15.7)

51 (15.5)

50 (15.1)

51 (15.4)

51 (15.0)

50 (15.2)

44.1

44.2

44.4

44.0

44.0

44.8

46.1

42.9

44.7

94.0
5.7
0.4

88.4
11.4
0.2

88.1
11.9
<0.1

90.0
9.8
0.2

95.3
4.3
0.4

90.4
9.2
0.4

89.2
10.6
0.2

88.5
11.2
0.3

89.4
10.3
0.3

21.4
53.8
23.8
1.1

19.7
50.3
28.3
1.7

21.9
46.3
30.9
0.9

23.7
54.9
21.0
0.4

19.8
52.6
26.0
1.5

20.0
50.3
28.3
1.4

20.0
50.4
28.5
1.2

19.7
48.6
30.5
1.2

19.9
49.8
29.0
1.3

284 (165,
361)
32.5
1.6

268 (139,
365)
32.3
0.8

262 (156,
348)
33.1
0.7

266 (144,
349)
29.9
1.9

252 (115,
350)
29.4
1.5

266 (147,
358)
30.1
1.4

278 (160,
360)
32.1
1.3

279 (158,
374)
31.1
0.8

275 (155,
364)
31.1
1.2

SD ¼ standard deviation; IQR ¼ interquartile range; SEK ¼ Swedish krona. *Nordic countries include Sweden, Denmark, Norway, Finland, and Iceland. yAdjusted to
2014 inflation rates. 1.00 SEK is approximately equal to 0.10 USD, 0.09 EUR, or 0.08 GBP.
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Table 2
Information on sarcoidosis diagnosis stratified by healthcare region and year of diagnosis.
Healthcare region

Year of diagnosis

Overall

Stockholm

Uppsala€
Orebro

West

South

Southeast

North

2007–2008

2009–2010

2011–2012

Patients, n (% of overall)

987 (21)

1043 (22)

818 (17)

539 (11)

530 (11)

1617 (34)

1739 (36)

1421 (30)

4777

Diagnosed in outpatient care, %
Median time from first to second
visit for sarcoidosis (IQR),
months
Clinic of diagnosis, %
Pulmonary or internal medicine
Pulmonary medicine
Internal medicine
Rheumatology
Cardiology
Ophthalmology
Dermatology
Other

93.8
1.4 (0.6,
3.7)

89.7
1.8 (0.6,
4.6)

860
(18)
91.7
2.0
(0.9,
4.4)

91.2
1.9 (0.9,
4.2)

88.1
2.3 (0.9,
5.8)

89.8
2.0 (0.7,
5.1)

91.7
2.1 (0.9,
4.7)

90.9
2.0 (0.7,
5.2)

90.4
1.5 (0.7,
3.4)

91.0
1.9 (0.7,
4.4)

77.6
58.7
18.9
3.0
0.7
2.5
4.7
11.4

77.8
42.7
35.1
2.8
0.9
2.6
4.4
11.6

67.3
53.8
13.5
9.0
1.0
7.0
4.3
11.4

63.7
21.9
41.8
5.1
6.0
10.6
4.5
10.0

78.8
30.4
48.4
3.3
1.1
3.9
3.2
9.6

79.8
47.0
32.8
5.3
1.3
3.4
1.7
8.5

74.2
43.2
31.0
4.7
3.1
4.6
3.9
9.5

74.1
44.3
29.8
4.4
1.3
5.6
3.8
10.8

72.9
42.9
30.0
5.1
1.1
4.6
4.4
12.0

73.8
43.5
30.3
4.7
1.8
5.0
4.0
10.7

Fig. 2. Proportion of individuals with at least one visit in the National Patient Register (solid line) and proportion of individuals with at least one medication
dispensation in the Prescribed Drug Register (dotted line) evaluated in monthly intervals before sarcoidosis diagnosis (time “0”).

well as non-steroidal anti-inflammatory drugs increased markedly
starting six months before diagnosis (Figs. 4 and 5). For systemic cor
ticosteroids, there was considerable variation by region despite taking
into consideration demographic variation across regions (Table S2). In
Stockholm and the North, about 30% dispensed at least one prescription
of systemic corticosteroids during the first six months after diagnosis.
Almost half of the patients in South and Southeast and 40% in Uppsala€
Orebro
and the West dispensed at least one systemic corticosteroid
prescription during the same period. No marked differences in the
dispensed daily defined doses were identified (approximately 1.5 daily
defined doses/day/individual). The proportion of individuals who were
dispensed systemic corticosteroids decreased gradually thereafter with
less than 20% of the patients in Stockholm and the North and 30% in the
other regions dispensed a corticosteroid two years after diagnosis.
Less than 10% of individuals were dispensed a second line (steroidsparing) treatment for sarcoidosis after diagnosis with small variation

among regions (Fig. 5). Differences among regions were more noticeable
for inhaled corticosteroids and non-steroidal anti-inflammatory drugs.
The dispensation of systemic corticosteroids and other sarcoidosisrelated retreatments did not vary by calendar period (Figs. S4 and S5).
4. Discussion
In this large register-based study, we identified variation in the
diagnosis and treatment of individuals with sarcoidosis by geographical
area in Sweden. No variation by calendar time (2007–2012) was found.
For most individuals, there was an increase in healthcare use indicating
that at least six months were required for diagnosis to be established
although a diagnostic delay of at least two years was identified in some
cases with small differences across regions. The proportion of in
dividuals treated with systemic corticosteroids around the time of
diagnosis was higher in South and Southeast compared to Stockholm
4
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Fig. 3. Proportion of individuals with at least one visit in the National Patient Register excluding first and second visits for sarcoidosis (upper panel) and proportion
of individuals with at least one medication dispensation in the Prescribed Drug Register (lower panel) before and after sarcoidosis diagnosis (“Dx”) by healthcare
region. P-value from a chi-square test for the comparison among healthcare regions.

and the North.
There is distinct demographic variation across Sweden. Compared to
the rest of the country, patients diagnosed with sarcoidosis in the capital
region of Stockholm are slightly younger, more likely to be female, to be
born outside a Nordic country, better educated, and having a higher
salary. The variation in demographics observed across regions is not
unique to the sarcoidosis population, but likely reflects the underlying
differences in the general population [14]. Despite the fact that access to
healthcare is universal in Sweden, social and geographical disparities
are well documented [15,16] and are thus likely to have partly driven
but could certainly not explain the differences we identified.
While nine in 10 patients in all regions received their diagnosis in
specialist outpatient care and had a second visit for sarcoidosis within
two months from the first, there were noticeable differences in the
clinics where patients were diagnosed. We should note that a clinic may
include more specialties in a small local hospital compared to a large
regional hospital and hence some variation is expected. In all regions
except the West and South, up to 80% of patients were diagnosed in
pulmonary and internal medicine clinics. Compared to the national
average, a higher proportion of patients were diagnosed in rheuma
tology in the West, which we expected because of the local tradition of
referring individuals to either respiratory medicine or rheumatology
when sarcoidosis is suspected. In the South, sarcoidosis diagnoses from
ophthalmology and cardiology clinics were also slightly more common
compared to the national average. These differences may represent
differences in referral patterns or sarcoidosis phenotype across regions.
It remains to be determined which explanation is most probable and
what the outcomes are for individuals diagnosed in clinics of variable
experience with disease diagnosis and treatment.

We observed that up to 80% of individuals in all regions were in
contact with a specialist at least six months before their diagnosis or had
been dispensed a prescription. A steep increase in the prescription of
non-steroidal anti-inflammatory drugs during the same period is indic
ative of deteriorating general health. These findings suggest that six
months are needed on average for individuals to be diagnosed with
sarcoidosis. Our data also indicated that there was some diagnostic
delay. Estimating how extensive this issue is with high precision is
challenging due to difficulties accurately attributing ICD-coded di
agnoses to preclinical sarcoidosis. Nonetheless, a small proportion of
patients (<10%) received diagnoses that could be perceived related to
sarcoidosis (e.g. uveitis/iridocyclitis), some of which occurred 24
months before sarcoidosis diagnosis (the maximum lookback period in
this study). Differences in the proportion of, for example, uveitis among
regions may be indicative of some regional variation in terms of delay in
diagnosis.
Long-lasting preclinical sarcoidosis was described in several other
studies. Comparing sick leave absence, earnings, and health expenses as
indicators of general health status between sarcoidosis and nonsarcoidosis comparators, large studies from Sweden [3] and Denmark
[6] indicate that preclinical disease might last for at least a year. Using
employer health insurance data from the United States, an investigation
found more outpatient visits during the year before diagnosis in
sarcoidosis compared to other pulmonary diseases [5]. Uveitis has been
suggested as a predictor of delayed diagnosis in sarcoidosis [4]. Similar
to sarcoidosis, long preclinical disease was described in other chronic
inflammatory diseases. Inflammatory blood markers can be identified
up to 10 years before the diagnosis of rheumatoid arthritis is established
[17] and a delay in diagnosis of up to five years was reported in
5
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Fig. 4. Dispensation of systemic corticosteroids in the Prescribed Drug Register by healthcare region. Upper panel: proportion of individuals with at least one
dispensation of systemic corticosteroids; lower panel: median daily defined doses of systemic corticosteroids per individual dispensed during the six-month interval.
P-value from a chi-square or Kruskal-Wallis test as appropriate for the comparison among healthcare regions.

idiopathic pulmonary fibrosis [18].
In line with both local and international recommendations [7–9],
systemic corticosteroids are the backbone of sarcoidosis treatment in
Sweden. Four in ten patients with sarcoidosis received at least one
prescription of systemic corticosteroids around the time of diagnosis,
whereas second line (steroid-sparing) treatments were rarely prescribed
at diagnosis. These observations are consistent with reports from the
United States, the United Kingdom, Spain, and Poland [19–24].
Although the type of treatment did not vary by healthcare region,
indicating that treatment guidelines are followed to some extent, there
were large regional differences in the proportion of individuals who
were dispensed systemic corticosteroids. Interestingly, regional varia
tion in treatment does not directly map the geographical variation in
disease occurrence [11]. We hypothesize that several factors might be
behind those differences. First, there were (and to this day there are) no
clear-cut treatment guidelines that are based on objective disease
severity markers. Second, across regions, patients might be treated by
physicians of different specializations who are likely to follow treatment
strategies familiar with their specialty and may favor one treatment
strategy over another. Last, real phenotypic differences in sarcoidosis
occurrence and progression might be behind the observed regional dif
ferences, but there are no published observations to support this notion.
It is worth noting that regional differences in treatment are not unique to
sarcoidosis in Sweden; they have been well-documented in rheumatoid
arthritis for which detailed guidelines and disease activity scores exist
[25].
Our study has some limitations. Despite the fact that we could obtain
almost complete longitudinal information from the nationwide registers,
the amount of clinical information available was limited. Because our

data relied on ICD codes, we could not investigate whether patients
received a biopsy or underwent certain imaging examinations, nor could
we analyze the results of those diagnostic examinations. In addition,
primary care data, which could have provided some insight on diag
nostic examinations, referral patterns across regions, and possibly the
date of symptoms onset were not available.
Furthermore, we had no data on hospital-administered treatments (e.
g. anti-tumor necrosis factor α infusions) or on over-the-counter medi
cation purchases. Some underestimation of the dispensation of nonsteroidal anti-inflammatory drugs is therefore expected. We investi
gated dispensation of medications, not prescription (physician’s
intention-to-treat) or actual use of the medications, which may have led
to some misclassification of medication use. Misclassification is unlikely
to have varied much by region or calendar period so as to alter the
robustness of our conclusions. Last, our analysis assumed that there was
no attrition due to emigration or death after sarcoidosis diagnosis so that
all patients were at risk of healthcare interaction after inclusion (at the
time of diagnosis). Previous analyses suggest that attrition after the first
two years from inclusion is negligible [26].
The strengths of our study should also be emphasized. This is a large
investigation of patterns of diagnosis and treatment that used nation
wide prospectively-collected data. Our sarcoidosis population has not
been selected based on ethnic background, employment, or income.
Despite the fact that this study describes the Swedish setting, we believe
that several of our general observations and conclusions could be
extrapolated to other high-income countries, especially those with
similar publicly-funded healthcare systems.
In summary, we found that for the average individual with sarcoid
osis diagnosis takes about six months to be established and receipt of
6
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Fig. 5. Dispensation of sarcoidosis-related treatments in the Prescribed Drug Register by healthcare region. Upper panel: any second line treatment (methotrexate,
leflunomide, azathioprine, or hydroxychloroquine); middle panel: inhaled corticosteroids; lower panel: non-steroidal anti-inflammatory drugs (NSAIDs). P-value
from a chi-square test for the comparison among healthcare regions.

treatment around diagnosis largely depends on which part of the
country they are seen. We call for active collaboration between pul
monologists and other specialists as well as research directed towards
early diagnosis and standardization of treatment procedures. We believe
this could effectively diminish any disparities in the diagnosis and
management of individuals with sarcoidosis.
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