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Persistence With Biologic Therapy and Associated 
Costs of Patients With Inflammatory Bowel 
Disease: A German Retrospective Claims Data 
Analysis
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Renate Schmelz, MD, PhD§ 

Background:  In recent years, biologic agents became a relevant and promising treatment option for inflammatory bowel diseases (IBDs). However, 
high treatment costs and moderate remission rates lead to a high interest in treatment persistence and corresponding economic consequences.

Methods:  A retrospective health claims data analysis was conducted including biologic naive patients diagnosed with IBD between 2013 and 
2018. Observation points were at 12 and 18 months of follow-up, starting from the first biologic prescription. Nonpersistence was defined as ei-
ther no further prescription or prescription of another biologic agent within the days of supply per original prescription. Biologic agents included 
were Adalimumab, Golimumab, Infliximab, Ustekinumab, and Vedolizumab.

Results:  In total, 1444 patients with IBD were included in this analysis, mostly treated with Adalimumab (46.9%) and Infliximab (39.9%) 
as their first biologic treatment. After 12 months, 72.2% of patients were still persistent with their initial biologic treatment with the highest 
shares for Infliximab (74%) and Vedolizumab (72.4%). 27.8% of patients were nonpersistent, mostly due to a switch of biologic agent (75.8%). 
Cox regression identified female, hospitalizations, and simultaneous prescriptions of corticosteroids and immunomodulators as risk factors 
for nonpersistence. Treatment costs per year were approximately 3000€ higher for nonpersistent patients (27,146€) than for persistent patients 
(23,839€), mostly due to inpatient treatment costs.

Conclusions:  The persistence of biologic therapy in this study was rather high at 72% after 12 months, while nonpersistence was mostly due to 
switches to other biologic agents. Lack of persistence is associated with increased cost, mostly due to nonbiologic medication and inpatient treatment.

Lay Summary
A cohort of 1444 bio naive German IBD patients was analyzed. After 12 months, 72.2% of patients were still persistent with their initial biologic 
treatment. Persistent patients caused less costs to the health care system than nonpersistent patients.

Key Words:  inflammatory bowel disease, tumor necrosis factor α-inhibitors, treatment persistence, biologic therapy, real-world data, German 
claims data

INTRODUCTION
Inflammatory bowel diseases (IBDs) are character-

ized as intermittently recurrent or continuous inflammatory 

changes in the gastrointestinal tract, most commonly Crohn 
disease (CD) and ulcerative colitis (UC). The prevalence for 
IBD in Germany is estimated at over 300,000 cases per year 
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and an incidence of 6.8 per 100,000 per year.1,2 The increasing 
prevalence and high social and economic burden makes it 
a growing global problem.3 Due to the predominantly early 
manifestation before the 30th year of life4 and the physically 
and socially challenging symptoms, such as chronic diarrhea, 
abdominal pain, anal bleeding, or severe internal cramps,5,6 
patient’s quality of life is severely impacted.7 The exact causes 
for IBD are unknown, however current understanding suggests 
an exaggerated immune response to epithelial barrier dysfunc-
tion of the gut with bacteria penetrating the intestinal mucosa. 
Influencing factors are genetics,8 gut microbiota,9 and environ-
mental disease-specific modifiers.10

According to the recent German AWMF S3-guidelines on 
therapy for UC and CD, mucosal healing and corticosteroid-free 
remission as well as endoscopic remission are relevant treatment 
targets,5,6 which leads to an increased quality of life for affected pa-
tients.11 However, these goals of clinical remission are achieved in 
about 30% of patients only.12–16 In recent years, targeted immuno-
therapy such as TNFα-inhibitors, anti-integrins, and IL12/IL23-
inhibitors became an increasingly important therapy option for 
moderate and severe CD and UC.17,18 Approved for IBD therapy 
by the European Medicines Agency (EMA) are the following 
TNFα-inhibitors: Infliximab (originator since 1998, biosimilars 
since 2015), Adalimumab (originator: CD since 2003, CU since 
2012, biosimilars since 2018), and Golimumab (indicated for UC 
only since 2013), the anti-integrin Vedolizumab (since 2014), the 
IL12/IL23-inhibitor Ustekinumab (CD since 2016, UC since 
2019), and the JAK-inhibitor Tofacitinib (indicated for UC only 
since 2018). These therapy options can induce clinical remission, 
reduce hospitalizations, increase patient satisfaction, and might 
potentially prevent surgical intervention which often causes fur-
ther complications.19 Due to the high social and economic burden 
caused by IBD and the fact that neither CD nor UC are curable,5,6 
a continuously treatment is important for the long-term achieve-
ment of the defined therapy goals. This so-called treatment per-
sistence is defined as the continuous prescription of 1 individual 
biologic agent over time. However, present studies indicated low 
persistence rates for patients with CD and UC under biologic 
treatment due to discontinuation or switch of therapy and also 
showed a great variety of databases and methods.20–26

Therefore, the aim of this study was to evaluate the treat-
ment persistence of IBD patients under biologic treatment 
based on German real-world data (RWD) and the influential ef-
fect of potential risk factors. The ultimate goal was to evaluate 
the overall economic burden of IBD on the German health care 
system and the increased financial load due to nonpersistence.

METHODS

Data Source
This retrospective study was based on an anonymized 

routine dataset of ~5 million insurants from the German SHI 
claims data system, obtained from the research database of the 

Institute of Applied Health Research Berlin (InGef), which ac-
counts for approximately 6% of the German population insured 
by SHI funds. The sample is representative of the German pop-
ulation in terms of age and sex and presents a good overall ac-
cordance of the database to the German population regarding 
measures of morbidity, mortality, hospitalization, and drug 
usage.27 Besides, the persistence of insurants within the data-
base over time is high (78.5%), indicating suitability of the data 
source for longitudinal analyses.27 The database includes health 
care data from several SHI funds and covers 6 consecutive years 
from 2013 to 2018.

Study Design and Patient Selection
This SHI claims data analysis was designed as a retro-

spective study with longitudinal cohort design and followed 
the eleven guidelines of the “Good Practice of Secondary Data 
Analysis” (GPS).28 Claims data were available from 2013 to 
2018 and biologic naive patients with IBD were indexed from 
Q1 2014 to Q2 2017. The index date was defined as the first 
claim (prescription) of a defined biologic agent (Adalimumab, 
Golimumab, Infliximab, Ustekinumab, and Vedolizumab). 
Since the JAK-inhibitor Tofacitinib was first approved in 
August 2018 and the IL12/IL23-inhibitor Ustekinumab was 
not approved for UC until 2019, they are not considered in this 
study (years 2013–2018) for patients with UC. Both, prescrip-
tions documented in the outpatient setting using the anatom-
ical therapeutic chemical (ATC) codes and drug usage in the 
inpatient sector in form of the German operation and proce-
dure (OPS) codes were considered. Biologic naive patients were 
identified as those who had no record of a biologic prescription 
365 days (baseline 2013) before index date. Insurants with IBD 
were identified using the International Statistical Classification 
of Diseases, 10th Revision, German Modification (ICD-
10-GM) of K50* (CD) and K51* (UC), as a confirmed out-
patient or inpatient (main or secondary) diagnosis. Overlap 
patients with multiple recorded K50 and K51 ICD-10-GM 
diagnoses were assigned to either 1 group if  1 diagnosis (ma-
jority) was more frequently documented based on the last 9 
diagnoses during index. Patients were excluded if  no clear as-
signment was possible. Only continuously insured patients 
≥18 years with confirmed CD or UC diagnosis were included 
to avoid loss to follow-up. Selected CD and UC patient groups 
were individually observed 12 and 18 months after index (Q3 
2017–Q4 2018).

Statistical Analysis and Outcomes
All outcome parameters were analyzed for the aggregated 

IBD group in comparison to the CD and UC study population 
and were compared on biologic level. Descriptive statistics were 
used to analyze patient characteristics and summarized in a pa-
tient flow. In addition, medical costs (EUR) divided into drug, 
outpatient, inpatient, medical aid, remedies, sick leave (sick 
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leave days are defined as all days a person is not able to work 
based on doctor’s note. Costs for sick leave refer to all costs 
covered by health insurance. In Germany, during an employee’s 
illness, the agreed salary wage continues to be paid for a period 
of 42 days by the employer. After that health insurance covers 
sick pay for up to 546 days. Patients receive up to 90% of their 
net salary), and total costs were analyzed. Moreover, health 
care resource utilization (HCRU) was assessed for the outpa-
tient (physician visits) and inpatient sector (hospitalization, 
length of stay), and sick leave (days/benefits). These outcome 
parameters were assessed preindex (12  months baseline) and 
postindex (12 and 18 months of follow-up). To ensure data pri-
vacy, quantities smaller than 5 were not displayed.

Treatment persistence for biologics after 12 and 
18 months was observed, hereby patients were divided into ei-
ther the persistence group, who continued index biologic treat-
ment for the total observation period, or nonpersistence group 
due to (1) therapy switch, (2) therapy discontinuation, or (3) 
received only 1 prescription.

	(1)	patients switched from index biologic to another biologic 
within follow-up period,

	(2)	patients had prescription of index biologic but exceeded 
60 days after the end of supply,

	(3)	patients showed only 1 prescription of index biologic.

Persistence status was calculated, both, for the in- and 
the outpatient sector. For the outpatient sector, the daily de-
fined dosage (DDD in mg) for a male individual weighting 
70 kg and 175 cm tall provided by the DIMDI, which refers to 
the official ATC/DDD definitions of the WHO,29 as well as the 
administered dose per prescribed German pharmaceutical reg-
istration number (PZN) were used to calculate days of supply, 
considering a therapy gap buffer of 60 days, and accordingly to 
assess persistence. Regarding the inpatient sector, the admin-
istered doses were either estimated on the lower boundary of 
the defined dose range per OPS coding or, if  no dose ranges 
were available, the average maintenance dose for a male indi-
vidual (70  kg and 175  cm) was calculated. These estimations 
were also multiplied with the associated DDD. Sensitivity ana-
lyses were performed with different definitions of persistence 
(30 vs 90  days vs last prescription) to examine how sensitive 
the results were with regard to the choice of the gap defini-
tion. To show persistence of different biologics, Kaplan–Meier 
curves were plotted on a weekly basis. A multivariate Cox re-
gression was conducted to identify factors having an impact on 
nonpersistence (therapy discontinuation) of biologics, namely 
sex, age, Charlson comorbidity index (CCI) (mean number and 
differentiated into 3 groups: ≤2, 3–5, and >5), degree of pol-
ypharmacy (number of different ATC codes excluding prede-
fined biologics; mean number and differentiated into 3 groups: 
≤4, 5–9, and ≥10), insurance status (insured, pensioners, family-
insured), and 3 dummy variables that indicate the presence 
of concomitant medications (steroids, immunomodulators), 

and hospital admissions (during follow-up). Moreover, sepa-
rate Cox regressions were conducted testing the impact of the 
choice of biologic on persistence.

RESULTS

Study Population
Overall, 43,381 continuously insured prevalent patients 

with at least 1 confirmed outpatient or inpatient diagnosis of 
IBD (CD and/or UC) between 2013 and 2018 were identified 
in the database, which accounts for 722,000–1,126,000 patients 
extrapolated to the German population (6-year prevalence). 
A  study cohort of 1444 therapy-naive patients with IBD di-
agnosis was identified who initiated biologic treatment be-
tween Q1 2014 and Q2 2017 (Fig. 1). Eight hundred forty-nine 
(58.8%) of those patients were assigned to the CD group and 
595 (41.2%) to the UC group (including overlap patients).

Patient Characteristics
In total, 677 patients initiated on Adalimumab (46.9%), 

86 on Golimumab (6%), 576 on Infliximab (39.9%), 7 on 
Ustekinumab (0.5%), and 98 on Vedolizumab (6.8%). While 
57.1% of CD patients were treated with Adalimumab (n = 485), 
for UC the share was at 32.3% (n = 192). Due to the assign-
ment of overlap patients a small sample (<5) of patients with 
CD received Golimumab treatment, although it is not approved 
for this indication. The sex distribution was nearly equal be-
tween male (48.8%) and female (51.2%). Patients included were 
on average 42.7 years old. Comparing the different indications, 
the age distribution for UC patients was slightly higher with a 
mean age of 44.4, mostly due to a higher share of patients older 
than 50 years (36.1%) (Table 1).

The comorbidity of included patients, measured as the 
CCI, was relatively low with 95.8% of patients with 2 or fewer 
comorbidities. Patients received on average 4.7 pharmaceuticals 
(excluding biologics). Two of the included pharmaceuticals, 
steroids and immunomodulators, were specifically analyzed. 
64.1% of patients had at least 1 prescription of a steroid and 
53.1% of an immunomodulator during 12  months of fol-
low-up. 53.9% of the included population were hospitalized at 
least once during the first 12 months of follow-up.

Persistence
Overall, 72.2% (n = 1043) of IBD patients were persistent 

with their initial biologic treatment after 12 months and 62.9% 
(n = 908) after 18 months of follow-up. As a result, 27.8% of 
IBD patients were nonpersistent after 12  months and 37.1% 
after 18 months (Table 2). Among 401 nonpersistent patients, 
the main reason was a switch from initial biologic at 75.8% 
(n = 304) after 12 months followed by discontinuation at 16% 
and 1 prescription at 8.2%. Extrapolated to the total included 
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population, approximately 2% of all patients discontinued after 
1 prescription. For 18 months of follow-up, the share of patients 
discontinuing treatment increased to 19.4% (n = 104). Patients 
with UC showed a higher rate (86.1%) of nonpersistence due 
to a switch of biologic after 12 months, which led to a lower 
overall persistence rate after 12  months at 68.6% compared 
to CD at 74.8%. After 18 months, persistence rates for UC at 
61.5% and for CD at 63.8% were balanced.

Table 3 shows the persistence rate for 12 and 18 months 
of follow-up differentiated by biologic agent. After 12 months, 
persistence rates were at 74% for Infliximab, 72.4% for 
Vedolizumab, 72.12% for Adalimumab, and lowest for 
Golimumab at 66.3%. After 18  months, the shares for all 
biologics decreased. Vedolizumab had the second highest 
persistence rate after 18  months at 65.3% followed by 
Golimumab at 65.1%, Infliximab at 64.8%, and Adalimumab 
at 60.4%. Caution must be exercised for the findings regarding 
Ustekinumab. Even though the persistence rate was highest at 
85.7% after 12 and 18 months, the small patient group treated 

with Ustekinumab (n = 7) is a limiting factor for comparisons 
of percentual shares. The main reason for nonpersistence on 
indication level was a switch of biologic; this was also found 
comparing different biologics, especially for Golimumab at 
89.7% and Infliximab at 84% after 12  months. Adalimumab 
had the lowest rate of switches at 68%, but the highest rate of 
discontinuation at 24.2%, followed by Vedolizumab at 22.2% 
after 12  months. Two patients in the analysis were identified 
who initiated on Adalimumab and only had 1 prescription 
during 12 months of follow-up but had a prescription of an-
other biologic between 12 and 18 months, which means they 
were assigned to the switch group after 18 months. This results 
in a lower number of nonpersistent patients with 1 prescription 
after 18 months compared to 12 months.

In addition to the persistence analysis, Kaplan–Meier 
curves were plotted, showing an overall drug survival for IBD 
patients of 57.9% after 18 months (Fig. 2). While the overall 
drug survival rate for CD was at 59% after 18 months, UC had 
a drug survival rate of 56.2%. This shows a 5% lower rate for 

FIGURE 1.  Study population flow chart.
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both indications compared to the conducted persistence anal-
ysis. Comparing drug survival for the different biologic agents, 
Vedolizumab showed the highest rate at 62.5% followed by 
Infliximab at 59.6%, Golimumab at 59.4%, and Adalimumab 
at 55.2%. Ustekinumab was excluded from Kaplan–Meier ana-
lyses due to the relatively low population of 7 patients. The log 
rank P-value test conducted for the Kaplan–Meier curve com-
paring the different biologic agents showed no significant influ-
ence of the choice of biologic agent on the drug survival.

Findings from the Cox regression showed a significant 
influence of the patients’ sex on the persistence status; male 
patients seemed to have a lower risk for nonpersistence than 
women (Table 4). Moreover, hospitalizations and prescriptions 

of steroids or immunosuppressants were associated with 
nonpersistence. Findings indicated that patients with a pre-
scription of steroid tend to have a 97% higher risk of being 
nonpersistent compared to patients without a prescription. For 
prescriptions of immunosuppressants, the risk was increased by 
25.6% and for hospitalizations by 40.8%.

The conducted sensitivity analyses displayed that the 
overall persistence for IBD after 12  months was reduced to 
62.5% by changing the defined therapy gap to 30 days, which 
in return increased the number of patients discontinuing treat-
ment from 64 to 204. By considering a gap of 90 days, persist-
ence slightly increased to 74.4%. When using a variable therapy 
gap definition based on the last prescription, only a minor 
change of persistence to 68.6% was found. These findings in-
dicate a high robustness of the analyses’ results and the chosen 
persistence definition based on DDDs.

Resource Utilization and Costs
On average total costs were at 24,760€ per patient after 

12 months of follow-up (Table 5). Average biologic costs were 
estimated at 14,260€ and total drug costs at 17,900€ per pa-
tient. Total costs per patient were on average 3000€ higher for 
nonpersistent patients with 27,146€ compared to persistent 
patients with 23,839€. One impact factor for this is higher 
nonbiologic drug costs with 4347€ compared to 3378€ for per-
sistent patients. Biologic drug costs were nearly identical for both 
groups with persistent patients at 14,237€ and nonpersistent at 
14,333€, which leads to total drug costs of 18,680€ compared to 
persistent patients with 17,610€. The second highest cost item 
for both groups and biggest impact factor on the discrepancy 
between the persistent and nonpersistent patients was costs for 
inpatient treatments with 3620€ for persistent and 5089€ for 
nonpersistent patients. Altogether, the costs for nonpersistent 
patients were higher for all individual cost items compared to 
persistent patients.

Analyzing the costs for biologic treatment on an indi-
vidual level, findings show differences between the different 
agents, while Adalimumab (18,706€ for persistent compared to 
16,372€ for nonpersistent), Golimumab (21,107€ for persistent 
compared to 16,732€ for nonpersistent), and Ustekinumab 
(22,469€ for persistent compared to 15,064€ for nonpersistent) 
all showed higher costs for persistent patients, Vedolizumab 
(9762€ for persistent compared to 14,922€ for nonpersistent) 
and Infliximab (8879€ for persistent compared to 11,121€ for 
nonpersistent) showed opposing results.

Analogous to the costs for inpatient treatment, the av-
erage number of hospitalizations was higher for nonpersistent 
patients with 3.2 hospitalizations compared to 2.94 for per-
sistent patients with a longer average length of stay as well. 
Similar results were found for outpatient visits with 33.36 for 
persistent patients compared to 39.08 for nonpersistent and 
average number of sick leave days per patient with 47.25 for 
nonpersistent compared to 41.01 for persistent patients. Overall, 

TABLE 1.  Patient Characteristics—Aggregated IBD 
Group in Comparison to the CD and UC Study Population

IBD CD UC

n % n % n %

Sex
  Male 704 48.8 394 46.4 310 52.1
  Female 740 51.2 455 53.6 285 47.9
Age (mean ± SD) 42.71 (14.84)     
  18–30 years 365 25.3 236 27.8 129 21.7
  31–50 years 617 42.7 366 43.1 251 42.2
  >50 years 462 32 247 29.1 215 36.1
  Total 1444 100 849 100 595 100
CCI (mean ± SD) 0.46 (0.98)     
  ≤2 1383 95.8 817 96.2 566 95.1
  3–5 53 3.7 29 3.4 24 4
  >5 8 0.6 3 0.4 5 0.8
  Total 1444 100 849 100 595 100
Polypharmacy (mean ± SD) 4.68 (2.91)     
  ≤4 629 55.4 405 59.6 224 49.2
  5–9 422 37.2 232 34.1 190 41.8
  >9 84 7.4 43 6.3 41 9
  Total 1135 100 680 100 455 100
Insurance status
  Insured 1082 74.9 633 74.6 449 75.5
  Pensioners 234 16.2 130 15.3 104 17.5
  Family-insured 128 8.9 86 10.1 42 7.1
Hospitalizations (12 months)
  Yes 778 53.9 468 51.1 310 52.1
  No 666 46.1 381 44.9 285 47.9
Prescriptions of steroids (12 months)
  Yes 925 64.1 500 58.9 425 71.4
  No 519 35.9 349 41.1 170 28.6
Prescriptions of immunomodulators (12 months)
  Yes 767 53.1 331 39 436 73.3
  No 677 46.9 518 61 159 26.7
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after 12 months all patients had at least 1 outpatient contact. 
The number of patients with at least 1 hospitalization decreased 
from 918 to 778, as well as the number of patients utilizing sick 
days during 12 months of follow-up from 750 to 724.

DISCUSSION
There is still limited evidence on the persistence to bi-

ologic treatment of  patients with IBD in Germany. This 
retrospective longitudinal study provides information on 
persistence rates for 5 different biologic agents differentiated 
by indication (CD vs UC) using SHI claims data. Findings 
from this study reveal an overall high persistence to bio-
logic treatment. Nonpersistent patients rather switch to an-
other biologic agent than discontinue treatment. Moreover, 

nonpersistence is associated with increased overall costs, 
mostly due to inpatient treatment. Overall, findings indicate 
a higher burden of  disease for patients not persistent to their 
initial biologic agent.

In comparison to other studies that analyzed biologic 
adherence for IBD patients, biologic persistence found in this 
study was rather high. A possible reason for this overall high 
persistence rate might be the inclusion of inpatient application 
of biologics using estimated ranges for OPS codes, since no 
known study analyzed biologic persistence for a German pop-
ulation with a similar approach. The increased number of pre-
scriptions included in the analysis meant that the adherence 
could be examined more accurately as fewer patients were lost 
due to the choice of  study design.

TABLE 3.  Persistence Status and Reasons for Nonpersistence per Biologic Agent at 12 and 18 Months

Total 
(n = 1444)

Adalimumab 
(n = 677)

Golimumab 
(n = 86)

Infliximab 
(n = 576)

Ustekinumab 
(n = 7)

Vedolizumab 
(n = 98)

12 months
  Mean (±SD) (in days) 259.97 

(102.22)
295.49 
(100.46)

280.73 
(110.34)

294.25 
(106.69)

267.57 
(128.72)

324.78 
(69.44)

Not persistent (discontinuation/1 
prescription/switch), n

401 
(64/33/304)

194 
(47/15/132)

29 (0/<5/26) 150 
(10/14/176)

<5 (<5/0/0) 27 (6/<5/20)

  Persistent, n 1034 483 57 426 6 71
  Persistent, % 72.2% 71.3% 66.3% 74% 85.7% 72.4%
18 months
  Mean (±SD) (in days) 442.23 

(163.26)
448.05 
(155.43)

412.99 
(183.42)

434.64 
(172.69)

384.57 
(208.24)

476.46 
(128.29)

Not persistent (discontinuation/1 
prescription/switch), n

536 
(104/31/401)

268 
(79/13/176)

30 
(<5/<5/27)

203 
(13/14/176)

<5 (<5/0/0) 34 (11/<5/22)

  Persistent, n 908 409 56 373 6 64
  Persistent, % 62.9% 60.4% 65.1% 64.8% 85.7% 65.3%

TABLE 2.  Persistence Status and Reasons for Nonpersistence at 12 Months and at 18 Months

IBD (n = 1444) CD (n = 849) UC (n = 595)

12 months
  Mean (±SD) (in days) 259.97 (102.22) 294.11 (102.95) 298.62 (101.20)
  Not persistent (discontinuation/1 prescription/switch), n (%) 401 (64/33/304) 214 (46/25/143) 187 (18/8/161)

(15.96%/8.23%/75.81%) (21.5%/11.68%/66.82%) (9.63%/4.28%/86.10%)
  Persistent, n 1034 635 408
  Persistent, % 72.2% 74.8% 68.8%
18 months
  Mean (±SD) (in days) 442.23 (163.26) 444.54 (161.58) 438.95 (165.72)
  Not persistent (discontinuation/1 prescription/switch), n (%) 536 (104/31/401) 307 (77/23/194) 229 (27/8/194)

(19.40%/5.78%/74.81%) (25.08%/7.49%/67.43%) (11.79%/3.49%/84.72%)
  Persistent, n 908 542 366
  Persistent, % 62.9% 63.8% 61.5%
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FIGURE 2.  Kaplan–Meier plot for drug survival by biologics and IBD group (A) vs Kaplan–Meier plot for drug survival by UC, CD, and IBD group (B).

TABLE 4.  Cox Regression Analyzing Risk Factors for Nonpersistence at 12 Months

Parameter  
Estimate SD Chi-Square Pr > ChiSq Hazard Ratio

95% Hazard Ratio  
Confidence In-
terval

Age
  18–30 −0.02679 0.14781 0.0333 0.8552 0.973 0.729 1.3
  31–50 −0.10605 0.12931 0.6726 0.4121 0.899 0.698 1.159
  >50 Reference       
Sex
  Male −0.27334 0.1024 7.1253 0.0076 0.761 0.622 0.93
  Female Reference       
Insurance status
  Insured 0.24275 0.19369 1.5707 0.2101 1.275 0.872 1.863
  Pensioners 0.42198 0.23024 3.359 0.0668 1.525 0.971 2.395
  Family-insured Reference       
CCI
  ≤2 0.36466 0.2711 1.8093 0.1786 1.44 0.846 2.45
  >2 Reference       
Hospitalization (yes) 0.34238 0.10305 11.0398 0.0009 1.408 1.151 1.723
Steroids (yes) 0.68026 0.11928 32.5266 <0.0001 1.974 1.563 2.494
Immunosuppressants (yes) 0.22795 0.10297 4.9003 0.0269 1.256 1.026 1.537
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Another publication using German SHI claims data from 
2019, for instance, found an overall persistence rate for IBD 
of approximately 62% after 12 months for biologic naive pa-
tients,21 which is nearly 10% lower than in this article. Another 
study by Chen et al reporting persistence rates for IBD patients 
based on RWD showed lower overall persistence as well. The 
study conducted in the United States found 1-year persist-
ence rates for CD patients of 48.5% and 44.8% for UC, which 
is significantly lower compared to findings in this analysis 
(CD: 74.8%; UC: 68.6%). In addition to Chen et al including 
Certolizumab instead of Ustekinumab in their study, the find-
ings for the other biologic agents analyzed in both studies 
showed some differences as well. While Chen et al showed the 
highest overall persistence for Adalimumab after 1  year, this 
study found Adalimumab to have the second lowest persistence 
rate. In the long run, however, patients with Infliximab analyzed 
in the Chen et al study presented the group with highest persist-
ence. Golimumab showed the lowest persistence rate in both 
analyses.20 Differences in persistence rates could be due to the 
different measurement of persistence. While in this study the 
supply per prescription was based on DDDs, Chen et al used 
predefined days of supply per coding based on the American 
National Drug Codes (NDC) and Health Common Procedure 
Coding System (HCPCS). Since this calculation of days of 
supply is less flexible and only partly considers longer treatment 
periods per prescription, adherence could be underestimated.

Caution needs to be exercised analyzing the findings from 
this study since the defined washout period (baseline) of 1 year 
leaves the possibility that patients were already under biologic 
treatment before and treatment has been stopped because of 
sustained remission. This would include patients as biologic 
naive despite previous treatment. Due to the extended period 
between treatments, the response rate of these patients can be 
considered as biologic naive.30 Moreover, there was no inves-
tigation into other diagnosed diseases which could be treated 
with the included biologic agents, such as psoriasis, rheumatoid 
arthritis, or ankylosing spondylitis.

The sensitivity analyses performed, based on varied 
therapy gap definitions from 30 to 90 days as well as consid-
ering the maximum coverage of the last prescription, however, 
showed moderate to minor variation of the overall persistence, 
which indicates a high robustness of the study results.

An analysis of the reasons for nonpersistence suggests 
that findings are plausible. In general, according to current liter-
ature, only 50%–60% of IBD patients show a positive response 
to biologic treatment and the share of total remissions is only 
at approximately 30%.12–16 As a result, physicians change treat-
ment patterns after 3–6 months at the latest if  patients do not 
show improvement in relevant treatment targets. This could be 
an explanation for the high share of switches to other biologic 
agents in this study. The second reason for nonpersistence, dis-
continuation of treatment, is unlikely to be initiated by the pa-
tients themselves but mostly decided by the attending physician 

as a result of missing treatment effectiveness or severe side ef-
fects of biologic treatment. Another plausible reason for dis-
continuation could be a remission and a resulting de-escalation 
of biologic treatment. Since the patients included in this study 
are naive to previous biologic treatment, the switch to another 
biologic agent could be the more likely reaction to a failure of 
treatment and a complete discontinuation of biologic treatment 
is only seen in a few severe cases. Moreover, this naivety to bi-
ologic treatment could be an explanation for the fact that the 
Kaplan–Meier analyses conducted did not show a significant 
shift after 6 months.

Based on Cox regression, hospitalization (40.8% increased 
risk), prescriptions of steroids (97%), or immunomodulators 
(25.6%) were identified as higher risk factors for nonpersistence. 
Recent German AWMF S3-guidelines on therapy for UC and 
CD define higher quality of life without steroid prescriptions as 
a treatment target of biologic therapy.5,6 Thus, these findings on 
prescriptions and hospitalizations could indicate nonpersistence 
due to a failure of treatment rather than an actual negative im-
pact of these factors on treatment adherence. Moreover, pre-
scriptions of immunomodulators or corticosteroids are often 
used in combination with biologics, if  the burden of disease for 
patients is overall very high, also implying a higher likelihood 
of treatment failure. The implication that male patients tend to 
be more persistent than women is consistent with a study pub-
lished in 2020 by Greuter et al analyzing differences caused by 
sex for IBD.31 Findings from Greuter et al showed that female 
patients with IBD tend to be less adherent to treatment. A pos-
sible explanation is the more frequent occurrence of side effects 
for women than for men, resulting in a more frequent termina-
tion of treatment.

Insights into HCRU revealed increased total costs after 
12 months compared to baseline. Compared to a study con-
ducted by Wilke et al32 that analyzed treatment costs for IBD 
in Germany estimating 10,097€ for CD and 8772€ for UC 
annual total costs per patient, the total annual costs from 
this study (€24,757 per IBD patient) are high. Moreover, 
costs for inpatient treatment were at 4028€ per patient in this 
study, whereas Wilke et al found lower costs at 1072€ (CD) 
and 678€ (UC) per patient. A similar relation was found for 
the total annual drug costs. While Wilke et al estimated these 
costs at 4869€ for CD and 4621€ for UC, costs in this study 
were significantly higher at 17,908€. A possible explanation 
for this could be the different treatment patterns considered. 
While this study only included patients under biologic treat-
ment, Wilke et al used different inclusion criteria regarding 
medications; biologic treatments were included but not re-
quired. For example, 42% of  CD and 48% of  UC patients 
initiated on nonbiologic immunosuppressant monotherapy. 
Since patients not under biologic treatment cause lower costs, 
treatment costs overall could be lower. Besides, this could 
be an indicator for a study population with a lower level of 
severity, due to the fact that biologics are mostly used as a 
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second line therapy for moderate and severe patients during 
the last decade.

Moreover, the results showed that overall costs were sig-
nificantly higher for nonpersistent patients compared to the 
persistent population, which corresponds to the findings from 
a Japanese study on rheumatoid arthritis.33 One main cost 
driver for this might be the high number of switchers in the 
nonpersistent group, assuming that inducing a new biologic 
therapy mostly requires higher initial doses and a higher fre-
quency of admissions than maintaining therapy, which ulti-
mately leads to higher costs.34 In addition, findings show an 
increased inpatient utilization for nonpersistent patients and 
higher resulting costs for inpatient treatment, accounting 
for the overall higher total costs for nonpersistent patients. 
Alongside the identification of hospitalizations as a risk factor 
for nonpersistence the increased inpatient costs indicate an 
overall higher morbidity for nonpersistent patients. These find-
ings on hospitalizations are similar to the results of the recently 
published TRINordic study that analyzed real life data from 
Denmark, Norway, and Sweden between 2010 and 2016 re-
garding biologic use in IBD. The results published for hospital-
izations also showed no general trend of biologics preventing 
inpatient utilization or surgical treatments.35 The trend of stable 
HCRU and sick leave days for resource users may be due to the 
therapy naivety of included patients since biologics are mainly 
used as second line treatment options. The previous failure of 
first line therapies and the resulting increasing burden of dis-
ease could be a cause for this development.36,37 Since the overall 
remission rate for patients with psoriasis is estimated at 90%–
100%,38 for IBD remission is only seen for 30% of patients. As 
a result, the burden of disease is estimated to be higher and 
therefore the overall resource utilization and number of sick 
leave days might be higher for patients with severe symptoms.

The findings, that nonpersistence leads to increased med-
ical costs, especially for inpatient treatment, are in line with 
a study from Wan et  al39 examining the health care costs for 
IBD patients with Infliximab treatment. Wan et  al identified 
an increase in inpatient costs associated with nonadherence to 
Infliximab treatment. Another study by Carter et al also ana-
lyzed the impact of nonadherence of patients with Infliximab 
treatment with CD,40 also identifying increased hospitalization 
costs for nonadherent patients compared to adherent. Caution 
needs to be exercised with regard to the fact, that persistence 
and adherence are not the same, but overall, these findings in-
dicate an increased inpatient utilization and increased costs due 
to noncontinuous biologic treatment.

The second factor impacting the higher overall costs for 
nonpersistent patient is other (nonbiologic) drug costs. These 
costs can also be an indicator for a higher burden of disease 
for nonpersistent patients and a resulting necessity for more 
intensive additional therapy. Moreover, a failure of treatment 
resulting in a switch or discontinuation of treatment could lead 
to an additional need of therapy beyond biologic medication.

Generally, despite a generally large population, the 
sample sizes for the different biologic agents are vastly dif-
ferent. As a result, comparisons between the different agents 
need to be exercised with caution. Moreover, there was no fur-
ther analysis conducted on why patients discontinued the bi-
ologic treatment. Since costs for biologic treatments are high, 
treatment de-escalation could be a possible measure to lower 
costs after disease remission and would be tracked as treat-
ment discontinuation.

CONCLUSIONS
In this study, the persistence of IBD patients to biologic 

therapy was rather high at 72% after 12 months, while switches 
to other biologic agents were the most common cause for 
nonpersistence. Since a switch of treatment is indicated after 
3–4  months if  no improvement in relevant treatment targets 
is seen and given that only 50%–60% of patients show a posi-
tive response to treatment and response rates can decrease over 
time, these findings seem to be plausible. Analysis of the total 
treatment costs showed overall higher costs for nonpersistent 
patients per year compared to nonpersistent, mainly due to 
nonbiologic drug costs and inpatient treatments. For a more 
detailed analysis of reasons for discontinuation and switch of 
treatment, further research is needed. Also, a more detailed 
analysis of impact factors for nonpersistence, especially psy-
chiatric diagnoses, medication compliance, or other factors di-
rectly causing additional costs, shall be conducted.
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Generally, despite a generally large population, the 
sample sizes for the different biologic agents are vastly dif-
ferent. As a result, comparisons between the different agents 
need to be exercised with caution. Moreover, there was no fur-
ther analysis conducted on why patients discontinued the bi-
ologic treatment. Since costs for biologic treatments are high, 
treatment de-escalation could be a possible measure to lower 
costs after disease remission and would be tracked as treat-
ment discontinuation.

CONCLUSIONS
In this study, the persistence of IBD patients to biologic 

therapy was rather high at 72% after 12 months, while switches 
to other biologic agents were the most common cause for 
nonpersistence. Since a switch of treatment is indicated after 
3–4  months if  no improvement in relevant treatment targets 
is seen and given that only 50%–60% of patients show a posi-
tive response to treatment and response rates can decrease over 
time, these findings seem to be plausible. Analysis of the total 
treatment costs showed overall higher costs for nonpersistent 
patients per year compared to nonpersistent, mainly due to 
nonbiologic drug costs and inpatient treatments. For a more 
detailed analysis of reasons for discontinuation and switch of 
treatment, further research is needed. Also, a more detailed 
analysis of impact factors for nonpersistence, especially psy-
chiatric diagnoses, medication compliance, or other factors di-
rectly causing additional costs, shall be conducted.
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