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Comorbidity and healthcare utilisation
in persons with incident systemic lupus
erythematosus followed for 3 years after
diagnosis: analysis of a claims

data cohort
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ABSTRACT

Objective To analyse comorbidity and healthcare
utilisation in individuals with SLE.

Methods A cohort of individuals with incident SLE
diagnosis in 2016 were investigated using claims

data from a German statutory health insurance

fund. Concomitant diagnoses, medical prescriptions,
hospitalisation and sick leave were analysed in the

year prior to diagnosis and during a 3-year follow-up in
comparison with age-matched and sex-matched controls
(1) without autoimmune diseases and (2) with incident
diabetes mellitus. Sensitivity analyses were performed
excluding cases with additional autoimmune diagnoses
and without prescription of antimalarials.

Results Among 571 individuals with SLE, hypertension
(48%), depression (30%), hyperlipidaemia (25%),
osteoarthritis (25%) and osteoporosis (20%) were the
most frequent comorbidities in 2016. Cerebrovascular
disease was documented in 9.6%. The number of drugs
(mean 9.6, A+6.2), hospitalisation (40%, A+27%) and
days on sick leave (median 46 days, A+27 days) increased
significantly in the first year with SLE diagnosis. Individuals
with SLE were more frequently hospitalised and had

more medications compared with both control groups (all
p<0.001). The increase in comorbidity diagnoses was low
in controls without autoimmune diseases, while controls
with diabetes showed a more pronounced increase in
cardiovascular risk factors, but less in osteoporosis and
cerebrovascular disease. Sensitivity analyses showed
comparable results.

Gonclusion Comorbidities are frequently detected at

the time of diagnosis of SLE. High numbers of drug
prescriptions and hospitalisation following SLE diagnosis
reflect the comprehensive disease burden. The comparison
with incident diabetes shows that differences with controls
without autoimmune disease are overestimated by
detection bias.

INTRODUCTION

SLE is a systemic autoimmune disease which
by nature is prone to lead to manifold organ
involvement. Comorbidity in SLE is common,
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What is already known about this subject?
» Patients with SLE have a high burden of comorbidity.

What does this study add?

» Numerous comorbidities are frequently detected at
the time of SLE diagnosis.

» Increasing rates of medical prescriptions, hospital-
isation and sick leave demonstrate comprehensive
disease burden in the first 2 years after SLE onset.

» Cerebrovascular disease was diagnosed in every
tenth individual at the time of lupus diagnosis.

How might this impact on clinical practice or future

developments?

» Comorbidity assessment is essential already at the
onset of SLE.

» Detection bias needs to be considered when com-
paring data of persons with chronic diseases with
controls using claims data.

occurring as a consequence of chronic inflam-
mation, organ damage, anti-inflammatory
therapy and psychosocial effects. Data from
the UK indicate a great burden of comor-
bidity in people with SLE compared with
population controls." An increased risk of
numerous comorbidities is already present
prior to diagnosis but also remains in the
further course of the disease.” The Euro-
pean League Against Rheumatism (EULAR)
recommendations for the management of
SLE address the importance of assessing
cardiovascular and infectious risk factors in
SLE.? In addition, bone health is considered
a major comorbidity target.*® So far, there
have been only limited data on comorbidities
in people with SLE in Germany. Patients with
SLE who are treated in specialised arthritis
centres are documented in the German
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National Database’; however, majority of patients have
long-standing disease and numbers on incident SLE
cases are small.”® The German LuLa study, the second
relevant cohort in Germany, focuses on self-reported
outcomes instead.” A recent claims data analysis from a
German health insurance fund database has identified
a rising incidence of SLE diagnoses accompanied by an
increase in healthcare resource utilisation and costs.'
The approach for this study was to use health insurance
data to approximate the frequencies of comorbidity
diagnoses in SLE in comparison with population-related
controls."" SLE and comorbidity-related drug prescrip-
tions, sick leave and hospitalisation were examined in
individuals with incident SLE diagnosis in the year prior
to diagnosis and during a 3-year follow-up in comparison
with age-matched and sex-matched controls.

PATIENTS AND METHODS

Definition of SLE diagnosis in claims data

A cohort of persons with incident SLE diagnosis was
created using data from a large nationwide statutory
health insurance fund (BARMER). In Germany, around
90% of the population are insured in one of the statu-
tory health insurance companies. The other 10% are
insured in private health insurance companies. The
BARMER data cover around 11% of the German popula-
tion from all areas of Germany and are representative of
the German population in terms of socioeconomic status.
There are more women older than 50 than in the general
population and less men younger than 50. Insurance fees

between the different German statutory health insur-
ances differ only marginally.

Individuals aged =18 years were identified based on SLE
diagnosis (M32.1: SLE with organ or systemic involvement;
M32.8: other forms of SLE; M32.9: SLE, unspf:ciﬁed),12
according to the German modification of the Interna-
tional Statistical Classification of Diseases (ICD-10). To
identify incident cases, two outpatient or one inpatient
diagnosis was required to be present in 2016, 2017 and
2018 but not in the 2 previous years (2014 and 2015).
This cohort was analysed in the year prior to diagnosis
(2015), the index year (2016) and for 2 consecutive years
(2017 and 2018). Persons with SLE diagnoses recorded
in 2014 and 2015 and persons who were not continuously
insured from 2014 to 2018 or did not have an SLE diag-
nosis in at least two quarters in 2017 and/or 2018 were
excluded (see flow chart in figure 1). Persons with drug-
induced SLE (M32.0; n=83 in 2016) were also excluded
from the analysis. To reduce misclassification related to
sporadic diagnoses, we selected a stricter requirement of
at least two ICD-10 diagnoses in each of the years from
2016 until 2018 than usually performed.'*™"

We performed a sensitivity analysis of the diagnosis vali-
dation. We further analysed the accuracy of identifying
patients with SLE in the claims database following the
validation algorithm of Schwarting et al,lo which includes
primary diagnosis in hospital, outpatient diagnosis by a
specialised physician, performance of laboratory ANA
tests, antimalarial or immunosuppressive medication, or
organ involvement in any of the years 2016, 2017 or 2018.

Continuously insured in 2014-16
> 18 years old in 2016
N=7,204,432

!

|

!

Incident SLE
no diagnosis claim in 2014 and 2015
and 22 outpatient or 1 inpatient
diagnosis in 2016

No autoimmune disease
in 2014, 2015 and 2016

N=936 N=7,121,569

Incident diabetes
no diagnosis claim in 2014 and 2015
and 22 outpatient or 1 inpatient
diagnosis in 2016
N=165,229

Exclusion:

>Not insured in 2017: N=39
(including 15 deceased)

>No diagnosis in 2017: N=235

>Not insured in 2018: N=25
(including 12 deceased)

>No diagnosis in 2018: N=66

Exclusion:

>Not insured in 2017: N=334,469
(including 109,931 deceased)

>Not insured in 2018: N=305,789
(including 111,612 deceased)

Exclusion:

>Not insured in 2017: N=18,461
(including 11,522 deceased)

=>No diagnosis in 2017: N=7,969

=>Not insured in 2018: N=8,163
(including 6,395 deceased)

>No diagnosis in 2018: N=3,862

Eligible for Eligible for
matching: matching:
N=6,481,311 N=126,774

!

|

SLE-diagnosis Matched controls Matched controls
in 2016, 2017 1:10 1=
and 2018 no related incident diabetes
autoimmune disease (E10-14)
N=571 N=5,710 N=2,855

Figure 1 Flow chart.
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Characterisation of the SLE cohort

The mean age and proportion of women were calcu-
lated in the index year. Rheumatology care was iden-
tified by the medical specialist number and by identi-
fying those physicians who used claims codes exclusive
to rheumatologists. All patients who visited a rheuma-
tologist at least once in the corresponding year were
considered to be rheumatologically treated. Diagnostic
ANA testing was analysed using the claims codes from
the German evidence-based medicine catalogue. Organ
manifestations that are specifically assigned or related
to SLE were identified by ICD-10 codes. The codes can
be referenced in online supplemental table 1: glomeru-
lonephritis, pericarditis, endocarditis, cerebral arteritis,
dementia, encephalitis, polyneuropathy, myopathy, lung
involvement, Raynaud’s syndrome and antiphospholipid
syndrome. Anti-inflammatory therapies were identified
via the Anatomical Therapeutic Chemical Classification
(ATC). ATC codes are shown in online supplemental
table 1: glucocorticoids, (hydroxy)chloroquine, azathio-
prine, methotrexate, mycophenolate mofetil, ciclosporin,
leflunomide, belimumab, rituximab and abatacept. For
biologics and cyclophosphamide, procedure codes for
administration in hospital were also considered.

Comparison of outcomes derived from claims data
Comorbidity diagnoses were identified by ICD-10 codes.
The codes are shown in online supplemental table 1:
hypertension, hyperlipidaemia, obesity, cerebrovascular
diseases, thrombosis, renal disease, chronic obstructive
pulmonary disease, hypothyroidism, osteoarthritis, oste-
oporosis (total, with and without pathological fracture),
fibromyalgia, depression, polyneuropathy, solid tumour
and metastatic cancer. Where applicable, definitions from
the Elixhauser comorbidity score were used, and the Elix-
hauser score was calculated.'® Specialist care on comor-
bidities was identified by medical specialist numbers.
Lipid profile testing was used to detect differences in the
frequency of comorbidity screening and was identified
from the German evidence-based medicine catalogue.

Using inpatient data from the hospital claims data,
persons were counted as being hospitalised in the corre-
sponding year if they had atleast one inpatient admission.
Sick leave and days of sick leave were assessed for each
corresponding year. For sick leave, only persons <65 years
(corresponding to the German retirement age applicable
for the years analysed) were included. Since the occupa-
tional status was not available, the average duration was
calculated and reported in median days instead of the
proportion of persons with sick leave. To count the days
on sick leave for the corresponding year, sick leave periods
starting before 1 January or ending after 31 December
were cropped so that the maximal possible number of
days on sick leave was 365 days.

The mean number of prescribed medications including
SLE anti-inflammatory therapy was calculated. Medical
prescriptions related to comorbidity were identified by
ATC codes (the codes are listed in online supplemental

table 1: cardiovascular therapy (antihypertensives,
beta-blockers, diuretics), lipid-lowering therapies, oste-
oporosis therapies, antidepressants, non-steroidal anti-
rheumatic drugs (NSAIDs), other analgesics and opioids.
As prescriptions are not assigned to a specific diagnosis,
symptomatic pain medications including NSAIDs were
listed here and not as lupus-specific therapy.

The data cover all medications for which costs are
payed by the health insurance. This generally includes
all medications we analysed in this manuscript, and also
those that could be bought over the counter (such as
ibuprofen), but were prescribed by a physician. Copay-
ments are generally small, and for people with a chronic
illness such as SLE there is a limit of 1% of the patient’s
gross income per year. After a person has reached this
limit, there are no copayments anymore.

Statistical analysis

Control groups

To compare the frequency of comorbidity claims, drug
prescriptions, sick leaves and hospitalisations, a control
group was randomly selected and matched 10:1 for age
and sex from the insurance population without SLE and
without any of the following rheumatic diseases: rheu-
matoid arthritis (M05, M06), myositis (M33), systemic
sclerosis (M34), Sjogren’s syndrome (M35.0) and mixed
connective tissue disease (M35.1). To account for a
possible detection bias in persons with incident diagnoses
compared with controls without, a second control group
with an incident diagnosis of diabetes (ICD-10: E10-E14)
was randomly selected and matched 5:1 for age and sex to
the SLE cohort. Diabetes was selected for comparison in
the expectation that comparable comorbidity screening
is performed at the time of diagnosis, and with regard
to cardiovascular risk factors in particular. Persons in
the control groups also had to be continuously insured
between 2014 and 2018 (figure 1). In the diabetes control
group, diagnostic codes of diabetes had to be docu-
mented in at least two quarters of each year (2016, 2017
and 2018), but no codes were allowed to be present in
2014 and 2015, analogue to the SLE cohort.

The frequencies of comorbidities in 2016 were
compared with %” test or Fisher’s exact test, as appropriate.
Elixhauser scores and the number of prescribed medica-
tions were compared with Wilcoxon-Mann-Whitney-tests.

To exclude cases with uncertainty in SLE diagnosis, two
sensitivity analyses were performed excluding (1) cases
with additional diagnosis of Sjogren’s syndrome, systemic
sclerosis, mixed connective tissue disease or tubuloint-
erstitial kidney disease and (2) without prescription of
hydroxychloroquine (HCQ), considering that HCQ is
recommended as standard therapy for SLE.

Patient and public involvement

Within the framework of the Targeted Risk Management
in Muskuloskeletal Diseases (TARISMA) research project,
patient partners were involved in the reporting of our
research.
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RESULTS

Characteristics of individuals with incident SLE

Out of 7204432 persons 218 years who had been contin-
uously insured from 2014 to 2016, a total of 571 persons
had incident SLE diagnosis in 2016 and a prevalent SLE
diagnosis in 2017 and 2018 (figure 1). A total of 159
persons had an inpatient discharge diagnosis. Outpatient
SLE diagnosis was documented by a specialised physi-
cian in 325 persons. Between 2015 and 2018, ANA tests
were coded in 360, 457 received antimalarial or immuno-
suppressive medication, 86 had ICD diagnosis of organ
involvement, and 320 (56 %) were seen by a rheumatolo-
gist. Altogether, 519 of the 571 incident SLE cases in this
analysis (90.9%) fulfilled at least one Schwarting validity
criterion.

The mean age in the year of SLE diagnosis was 55.1
years (6% 18-30years, 32% 31-50years, 46% 51-70years,
16% >70years) and 87% were female. SLE-associated
organ involvement was rarely documented, with the most
frequent ICDs being antiphospholipid syndrome (7%)
and kidney involvement (6%).

Drug prescriptions related to SLE diagnosis

Glucocorticoids were prescribed to 55% of all individ-
uals with SLE in the first year after diagnosis (figure 2).
Three in four persons (75%) of the incident SLE cohort
did not have any prescription of glucocorticoids between
2005 and 2015. Antimalarials (49%), azathioprine
(13%), methotrexate (11%) and mycophenolate (8%)
were started in the index year or year 1, while rituximab
(1.4%) was mainly introduced in year 1, and belimumab
(3.5%) in year 1 and year 2 after diagnosis (figure 2).
Seven persons (1.2%) received cyclophosphamide in the
index year.

Comorbidity diagnoses
Among individuals with SLE, the mean Elixhauser
comorbidity score increased from 1.1 in 2015 to 4.5 in
the year of diagnosis. Hypertension (48%), depression
(30%), hyperlipidaemia (25%), osteoarthritis (25%) and
osteoporosis (20%) were the most frequent comorbidity
diagnoses in 2016. Most of the osteoporosis diagnoses
were documented as osteoporosis without pathogenic
fracture. The proportion of SLE cases with osteoporotic
fracture was much higher than in the controls (4.7% in
2016 in SLE vs 1.0%/1.1% in controls). Cerebrovascular
disease was documented in 9.6% of individuals in the year
of the first SLE diagnosis. A relevant increase of comor-
bidity diagnoses in the index year was present particularly
in cardiovascular risk factors, cerebrovascular disease,
kidney disease, musculoskeletal disorders, depression,
hypothyroidism and solid tumours (table 1). After that,
the number of comorbidity diagnoses increased only
slightly in year 1 and year 2 after SLE diagnosis.

1. In controls without related autoimmune diseases
(n=5710), the number of comorbidity diagnoses only
slightly increased in the index year (Elixhauser A+0.3).
All comorbidity diagnoses except metastatic cancer

60- Drug prescriptions related to SLE diagnosis

50+
[l Year prior to diagnosis

[ Index year
40+

M Year 1

. M Year 2
X 30
20+
104

Drug prescriptions for comorbidity and pain

50+

40+

%

304

all Hﬂu

3 3 K ‘-’ R
Q,@Q &"o" &"’Q éb v» 09‘° .\o"z>
< & S R
A < S & <~ q} (o)
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O @ o & <
X & & & a
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6\0 . \Q\ @
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Figure 2 Drug prescriptions in persons with incident SLE in
2016. NSAIDs non-steroidal antirheumatic drugs.

were significantly more frequent in cases with SLE in
the index year compared with the controls (p values
are reported in table 1).

2. In controls with incident diabetes, cardiovascular risk
factors increased to a higher extent and osteoarthri-
tis, osteoporosis, cerebrovascular disease and depres-
sion to a lower extent compared with cases with SLE
(figure 3). Cerebrovascular disease, thrombosis and
kidney disease were significantly more frequent in in-
dividuals with SLE compared with controls with diabe-
tes in the index year (all <0.001; table 1).

Healthcare utilisation

Diagnostics and specialist care regarding comorbid condi-
tions were significantly more frequent in cases with SLE
or diabetes compared with controls without autoimmune
disease. In the index year, the lipid profile was tested in
43% (controls), 60% (SLE) and 80% (diabetes). In the
study period, nephrology care was visited by 17% (SLE)
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Figure 3 Comorbidity recorded in persons with incident SLE in 2016 (n=571, M32.1, M32.8, M32.9) and age-matched and
sex-matched controls (n=5710 without related autoimmune disease, n=2855 with incident diabetes, E10-14).

vs 3% (controls) vs 6% (diabetes), neurology care by 10%
(SLE) vs 10% (controls) vs 13% (diabetes), and a psychi-
atrist by 1%—7% (all groups).

Hospitalisation increased from 13% in the year prior
to SLE diagnosis to 40% in the first year after diagnosis.
Patients with SLE were significantly more frequently
hospitalised compared with both control groups (both
p<0.001). There was no relevant increase in controls
without autoimmune disease (from 14% to 18%), while
hospitalisation also increased from 7% to 25% in patients
with diabetes (table 2).

Sick leave

A total of 430 persons with SLE, 4300 controls without
related autoimmune disease and 2150 controls with
diabetes were <65 years of age. For those who were on sick
leave, in the index year the median number of days on

sick leave increased compared with the year before diag-
nosis in cases with SLE (year before diagnosis: 19 days;
index year: 46 days) and in controls with diabetes (21 days
and 27 days), but not in controls without autoimmune
disease (20 days and 14 days).

Drug prescriptions related to comorbidity and pain

In SLE, the mean number of drug prescriptions increased
from 3.4 in 2015 to 9.5 in 2018, exceeding the increase
in controls (mean from 3.9 to 5.2) and controls with
diabetes (from 2.7 to 7.5) (p<0.001). Cardiovascular ther-
apies were prescribed to 58% of persons with SLE, 40%
(controls) and 68% (diabetes) in the second year after
diagnosis. Prescriptions of NSAIDs and opioids roughly
doubled after SLE diagnosis, and prescriptions of other
analgesics and antidepressants nearly tripled after SLE
diagnosis (figure 2). NSAIDs and opioids were prescribed
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Persons with incident SLE in 2016 and without further Persons with incident SLE in 2016 and with
autoimmune disease (n=453) antimalarial therapy (n=307)
2015 2016 2017 2018 2015 2016 2017 2018

Elixhauser score, mean 1.0 4.1 4.3 4.4 1.2 4.0 4.0 4.2

Hyperlipidaemia 7.3 25.8 26.5 26.7 6.8 20.2 20.2 20.2

Thrombosis 0.7 3.3 3.1 4.0 0.7 4.6 5.2 4.9

COPD 0.7 2.4 3.3 3.1 1.0 3.6 3.9 2.6

Osteoarthritis 6.2 23.8 241 25.2 7.5 22.5 22.8 23.5

Fibromyalgia 1.5 6.0 6.0 5.7 2.3 6.2 6.5 5.9

Polyneuropathy 1.8 6.6 8.2 9.1 0.0 0.7 1.0 1.0

Metastatic cancer 0.4 0.7 1.3 1.3 0.3 0.3 0.7 0.0

Nephrologist 1 12 13 14 2 12 12 13

Psychiatrist 1 4 4 4 3 4 4 4

Lipid profile 19 60 57 57 21 57 56 56

Drug prescriptions

Cardiovascular therapy* 15.5 19.2 57.8 58.1 16.6 21.5 53.4 54.1

Osteoporosis therapy 1.8 2.2 8.4 7.9 2.0 2.6 10.1 104

NSAID 14.6 19.0 36.6 36.9 19.5 24.4 35.2 37.8
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Opioids 4.9 7.3 16.1 16.1 4.6 7.2 13.0 14.0

*Antihypertensives, beta-blockers and/or diuretics.
COPD, chronic obstructive pulmonary disease; NSAID, non-steroidal antirheumatic drug.

more frequently in SLE compared with both controls  younger (mean age 51.6 years), without a difference
(p<0.001; see table 2). in gender distribution (87%). Persons with HCQ had
slightly less comorbidity (mean Elixhauser 4.0 in the first

Sensitivity analyses ) o ] year after diagnosis). The increase in concomitant diag-
Data from 453 persons without additional autoimmune s at the time of SLE diagnosis was comparable with
diagnoses were included in the first sensitivity analysis.  he total cohort (table 3).

The results showed no meaningful differences in the
frequencies of comorbidity, drug prescriptions, hospi-
talisation and sick leave compared with the total sample ~ DISCUSSION

(table 3). This claims data analysis on comorbidity and health-
In the second sensitivity analysis, only data from  care utilisation in individuals with SLE revealed a signif-
312 persons with prescription of HCQ were included.  icant increase of comorbidity diagnoses already in the

Compared with the total cohort, persons with HCQ were  year of the first SLE diagnosis. These results exceeded

(-]

Albrecht K, et al. Lupus Science & Medicine 2021;8:e000526. doi:10.1136/lupus-2021-000526


http://lupus.bmj.com/

Epidemiology and outcomes

the frequencies in the control group without autoim-
mune disease, but were, in some aspects, comparable
with patients with newly diagnosed diabetes. Increasing
medical prescriptions, hospitalisation and days on sick
leave were present in the first 2years after SLE onset.
Besides cardiovascular risk factors and renal disease,
musculoskeletal and cerebrovascular disease affected a
relevant number of persons at SLE onset.

Previous reports have indicated an increased risk
of comorbidity in people with SLE,' ** which is already
presentin incident disease and affects mortality.” Our study
confirms a higher comorbidity burden in comparison
with matched general population cohorts.' > However, the
comparison with a matched cohort with incident diabetes
shows a clear detection bias, leading to overestimation
of the differences regarding comorbidity diagnoses with
healthy controls. It can be assumed that numerous of
these comorbidities were already present before SLE or
diabetes was diagnosed and are only documented for the
first time during the detailed diagnostic process.

Looking at the individual comorbidities, the proportion
of depression (every third), osteoporosis (every fifth) and
cerebrovascular disease (every tenth individual with SLE)
needs to be particularly emphasised. Depression is one
of the most frequent mental disorders affecting patients
with SLE."* Almost one-third diagnosed with depression
at SLE diagnosis point to the frequent mental affection.
Increased rates of osteoporosis and fractures have been
reported in SLE."® Whereas the regular use of glucocor-
ticoids is likely to be responsible for osteoporosis in long-
standing disease, it cannot be causal in incident disease.
Pre-existing disease activity and premature menopause
are more likely to be reasons for prevalent osteoporosis at
SLE onset,*? making early screening and risk assessment
for fractures essential. It is also possible that the increase
in osteoporosis codes for SLE may be due, in part, to
heightened evaluation of osteoporosis risk after initiation
of glucocorticoids or due to preventative osteoporosis
therapies. Osteoarthritis was also more frequently diag-
nosed in SLE, but it also increased in the diabetes cohort.
The increase is likely due to detection bias, as the joints of
patients with SLE manifestations are regularly examined,
whereas the joints in patients with diabetes are not neces-
sarily examined as a priority. However, incorrect coding
of joint manifestations of SLE cannot be ruled out.

Cerebrovascular disease is a known risk factor for
mortality in SLE.'® In the claims data, the diagnosis is
more frequent compared with both control groups and
this already applies to the year of SLE diagnosis.

Healthcare utilisation increases abruptly with SLE
diagnosis. This can also be observed to a lesser extent
in persons with diabetes. In particular, the increase in
drug prescriptions, days on sick leave and hospital stays
is substantial. While sick leave data are available, other
measures of productivity loss such as presenteeism
and impairment of unpaid work activities could not be
captured in this analysis.

Besides SLE treatments including antimalarials,
NSAIDs, corticosteroids and immunosuppressants, anal-
gesics, opioids and drugs for treating comorbidities also
contribute to an average prescription of 10 different
drugs in the first and second year after diagnosis. US
claims data show comparable medication use, frequent
inpatient admissions and physician visits leading to high
costs in the first postdiagnosis year.17 Even if in Germany
opioids are not prescribed as commonly as in the USA,
where every third patient with SLE received opioids,"® the
frequency of prescription remains problematic. In addi-
tion, other analgesics, NSAIDs and antidepressants are
also frequently prescribed.

Antimalarial prescription rates were comparatively low
in this study, with 49% of the patients getting at least one
prescription. We can compare this with the percentage
receiving antimalarials in the German National Database
of the collaborative arthritis centres. In 846 patients with
a physician-reported SLE diagnosis in 2016, 64% received
HCQ.® The National Database only covers patients in
rheumatological care. In the incident SLE cohort in this
manuscript, only 56% of the patients had contact with a
rheumatologist. This might be a reason that antimalarial
prescription rates are even lower in these patients.

The cardiovascular risk factors hypertension and
hyperlipidaemia were more often present in persons
with a diabetes mellitus diagnosis than in SLE, just as for
prevalent SLE and diabetes mellitus patients among US
Medicaid patients."” This could also be a result of detec-
tion bias; for example, lipid profiles were performed
33% more often in incident diabetes mellitus cases than
in incident SLE. Lipid testing was also higher among
patients with diabetes mellitus in the US Medicare data.”
This could be problematic because another analysis of
US Medicaid data shows that the incidence rate ratio for
heart failure is comparable among patients with SLE and
diabetes mellitus.*!

The mean age and the proportion of women in this
cohort are slightly higher compared with other inci-
dent lupus cohorts.” '’ This can be explained by a higher
proportion of women and a somewhat older population
within the BARMER compared with the average of the
statutorily insured population in Germany.

Claims data analyses have several limitations. The
greatest limitation remains diagnostic uncertainty due to
the lack of clinically validated diagnosis. Previous valida-
tion studies for the identification of SLE in administra-
tive and claims databases had a positive predictive value
in the range of 70%-90%.% To reduce potentially incor-
rect diagnostic codes, we included only individuals with
continuous SLE diagnosis over 3 years. By adapting the
validation algorithm of Schwarting et al,'’ we were able
to classify 91% of the cases with a validity criterion. We
further repeated the analyses only for cases with anti-
malarial therapy and without additional related auto-
immune diagnoses that make SLE less likely. The high
agreement between the analyses and the 50% proportion
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of individuals with antimalarials suggests a good coverage
of actual SLE cases.

A further limitation is that the diagnostic measures,
for example, ANA tests, cannot be fully determined, as
they are often billed at standard rates without specific
numbers. In addition, diagnoses are often documented
non-specifically, without organ manifestations being
specifically reported. Therefore, no robust data on the
prevalence of these manifestations can be generated from
the data. The strengths of the study are the population-
based sample, the high number of people with incident
SLE and the possibility of collecting different matched
control groups within the same population.

Regarding the generalisability of our data, the German
health insurance data show a good estimate of the actual
comorbidity diagnoses and prescription rates, which can
be compared with data from other countries. Country-
specific differences in healthcare delivery and uptake
need to be taken into account. From a methodological
point of view, ICD-10 codes are used ubiquitously and it
is becoming increasingly important to interpret health
insurance data correctly, as these are being used more
and more for research purposes.

CONCLUSIONS

Comprehensive diagnostic measures after first manifes-
tation of SLE reveal other concomitant diseases that are
already present at the time of diagnosis, pointing towards
the need for regular comorbidity assessment, already in
incident disease. For comparisons between cohorts of
patients with incident illness, the control group should
be carefully selected. By considering different control
groups, the influence of detection bias can at least be esti-
mated to some extent.
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