
Does the socioeconomic status differ between users of
potentially NDMA-contaminated generic valsartan and
users of brand-name valsartan in Germany?

Unterscheiden sich Nutzer von potenziell NDMA-kontaminierten
Valsartan-Generika und Nutzer von Valsartan-Originalpräparaten in
Deutschland hinsichtlich des sozioökonomischen Status?

Abstract
A recently published study from Germany suggested an increased risk
of liver cancer among NDMA-contaminated generic valsartan users.
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drug users differ regarding socioeconomic characteristics. If also true
for Germany, this might have biased the results on NDMA-contaminated
valsartan given that the socioeconomic status was not considered in 1 Department of Clinical

Epidemiology, Leibnizthe analysis. We, therefore, investigated for the first time whether users
of brand-name versus generic preparations in Germany differ by socio- Institute for Prevention
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meaningful differences between generic versus brand-name valsartan
users regarding educational level or socioeconomic deprivation. Our
results suggest brand-name versus generic drug users in Germany to
be comparable regarding the socioeconomic status, thus, supporting
the validity of findings on harmful effects of NDMA-contaminated val-
sartan exposure.
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Zusammenfassung
Eine kürzlich publizierte Studie aus Deutschland zeigte Hinweise auf
ein erhöhtes Leberkrebsrisiko bei Nutzern von NDMA-kontaminierten
Valsartan-Generika. Studien aus den USA hingegen zeigten, dass sich
Generika-Nutzer von Nutzern der Originalpräparate hinsichtlich sozio-
ökonomischer Charakteristika unterscheiden. Sollte dies auch für
Deutschland zutreffen, könnte dies zu einer Verzerrung der Ergebnisse
zu NDMA-kontaminiertem Valsartan geführt haben, da der sozioökono-
mische Status in den Analysen nicht berücksichtigt wurde. Daher unter-
suchten wir erstmals, ob sich Generika- und Originalpräparat-Nutzer in
Deutschland hinsichtlich des sozioökonomischen Status unterscheiden.
Basierend auf einer großenDatenbankmit Abrechnungsdaten (GePaRD)
führten wir eine Querschnittsanalyse durch, die Personen mit mindes-
tens einer Valsartan-Abgabe in 2017 umfasste. Bei 495.832 Personen
beobachteten wir keine bedeutsamen Unterschiede zwischen Generika-
Nutzern und Nutzern von Originalpräparaten hinsichtlich des Bildungs-
niveaus oder der sozioökonomischen Deprivation. Unsere Ergebnisse
weisen darauf hin, dass Nutzer von Originalpräparaten und Generika-
Nutzer in Deutschland hinsichtlich des sozioökonomischen Status ver-
gleichbar sind, was die Gültigkeit der Ergebnisse zu den schädlichen
Auswirkungen einer NDMA-kontaminierten Valsartan-Exposition unter-
stützt.
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Introduction
Following the detection of a contamination with the
probable carcinogen N-nitrosodimethylamine (NDMA),
certain valsartan generics were withdrawn from the
market in 2018 – seven years after their distribution had
been initiated in Germany. In May 2021, novel results on
long-term carcinogenic effects of potentially NDMA-con-
taminated valsartan intake derived from an analysis of
German statutory health insurance (SHI) claims data were
published suggesting an increased risk of liver cancer
(adjusted hazard ratio 1.16 [95% CI 1.03–1.31]) among
individuals exposed to potentially NDMA-contaminated
versus uncontaminated valsartan [1]. Results were ad-
justed for important confounders (e.g. age, sex, comor-
bidities, co-medications) while the socioeconomic status
(SES) was not taken into account – likely because it was
not available in the data [1]. Low SES is considered to be
associated with an unhealthy lifestyle potentially entailing
risk factors for liver cancer (e.g. obesity, high alcohol
consumption) [2]. Studies on US data have demonstrated
that generic versus brand-name drug users are not com-
parable with regard to the SES [3], [4]. If this also holds
true for Germany, the SES and, accordingly, unhealthy
lifestyle factors would not be balanced across the groups
compared in the aforementioned analysis (generic versus
brand-name valsartan) [1].
Further knowledge on differences with regard to the SES
in generic versus brand-name drug users in Germany is
needed in order to assesswhether unmeasured confound-
ing by the SESmight have biased the findings on harmful
effects of NDMA-contaminated valsartan exposure in
Germany [1]. However, individual-level information on
the SES is often lacking in pharmacoepidemiological re-
search databases. Our group has previously established
and indirectly validated an algorithm to estimate the SES
both at an individual (using information on education)
and at an aggregate level (using information on the dis-
trict of residence linked to the German Index of Socioeco-
nomic Deprivation (GISD)) based on data of the German
Pharmacoepidemiological Research Database (GePaRD)
[5]. To enhance interpretability of the findings on long-
term carcinogenic effects of potentially NDMA-contamin-
ated valsartan intake [1], we aimed to describe and
compare the SES in individuals represented in GePaRD
who are using generic versus brand-name valsartan.

Methods
For this study, we used GePaRDwhich is based on claims
data from four SHI providers in Germany and currently
includes information on approximately 25million persons
who have been insured with one of the participating pro-
viders since 2004 or later. In addition to demographic
data, GePaRD contains information on drug dispensations
as well as outpatient (i.e., from general practitioners and
specialists) and inpatient services and diagnoses. Per
data year, there is information on approximately 20% of

the general population and all geographical regions of
Germany are represented. In GePaRD, the Anatomical
Therapeutic Chemical (ATC) code is used to identify drugs
dispensed in the outpatient setting. The valsartan-
containing drugs relevant for this study were identified
based on the ATC codes C09CA03, C09DA23, C09DB01,
C09DX01 and C09DX04.
We conducted a cross-sectional population-based analysis
of individuals in GePaRD who used valsartan in 2017. To
be included in the analysis, individuals had to have valid
information on age and sex, at least one day of insurance
coverage in 2017 and at least one valsartan dispensation
in 2017. Based on the type of dispensed valsartan in
2017 as identified through the pharmaceutical registra-
tion number, individuals were categorized into the follow-
ing two groups:

1. at least one dispensation of a generic preparation of
valsartan, i.e. potentially exposed to NDMA-contamin-
ation,

2. only dispensations of brand-name (or reimport) pre-
parations of valsartan, i.e. not affected by potential
NMDA-contamination.

The two groups were described and comparedwith regard
to the SES. Results were further stratified by age groups
and sex. At an individual level, the SES was measured
based on information on school education using a 3-level
variable:

1. higher education, i.e. (technical) university entrance
qualification (German: (fachgebundene) Hochschul-
reife),

2. (basic) secondary degree (German: Hauptschulab-
schluss oder mittlere Reife),

3. unknown/no degree.

This information was obtained from the so-called occu-
pation key (German: Tätigkeitsschlüssel) available in
GePaRD. Employers provide this occupation key to the
health insurance. The key contains information on occu-
pation, occupational status, and education. The use of
earlier data years allowed to identify past periods of em-
ployment in individuals already retired in 2017. We as-
sumed individuals covered by the insurance of a family
member to have the same educational status as the re-
spective primary insurance holder. In case of discrepant
information from different data years, we considered the
highest documented level of education [5]. At an aggre-
gate level, information on the district of residence avail-
able in GePaRD was linked to the GISD developed by the
Robert Koch Institute. The index reflects the extent of
deprivation of districts based on the three dimensions
income, education, and occupation. The GISD was cat-
egorized into previously specified quintiles with reference
to nationwide German data. Increasing quintiles indicate
increasing deprivation [6].
The distribution of continuous variables was summarized
asmean (± standard deviation) while categorical variables
were expressed as frequency counts (percentages). To
facilitate the comparison of variable distributions between
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Table 1: Description of valsartan users according to type of dispensations (generic versus brand-name dispensation)

groups, standardized differences (SD) were calculated.
A SD<0.1 was considered to indicate the absence of dif-
ferences between groups. We conducted all statistical
analyses using the software SAS version 9.4.

Results
A total of 495,832 eligible valsartan users in 2017 were
identified, with the majority having at least one generic
dispensation (n=425,794; 85.9%). Compared to the
brand-name group, individuals using a generic weremore
likely to be female (55.1% versus 41.6%; SD=0.27). Mean
age was 67 years in both groups (generic: 67.3 ± 12.8
years versus brand-name: 67.0 ± 12.3 years; SD=0.03).
The distribution of educational levels was comparable
across groups: 45.3% of generic and 44.7% of brand-
nameusers had higher education, respectively (SD=0.01).
Among generic users, a smaller fraction was represented
in the quintile of highest socioeconomic deprivation
compared to brand-name users (18.8% versus 24.3%)
while we observed no obvious trend across further quin-
tiles (SD=0.14, Table 1). Simultaneous stratification by
age, sex and the respective SES variable did not change
meaningfully the above described patterns (Table 2,
Table 3), neither did comparisons between three groups
of valsartan users (only generic users versus only brand-
name users versus individuals using both; data not pre-
sented).

Discussion
In a large and unselected cohort of valsartan users, we
did not find a meaningful difference between users of
generic versus brand-name valsartan with regard to the
SES. Among generic users, a smaller fraction was repres-
ented in the quintile of highest socioeconomic deprivation
compared to brand-name users (18.8% versus 24.3%)
with a marginally elevated SD of 0.14. No obvious trend
across further quintiles was observed. Also within levels
of age and sex, generic versus brand-name valsartan
users were comparable regarding the SES. When inter-
preting the stratified results, low availability of information
on the educational status for higher age groups needs to
be taken into account.
Our data included individuals covered by SHI, whichmade
our cohort closely comparable to the one used by Gomm
and colleagues to investigate the effects of NDMA-con-
taminated valsartan generic exposure [1]. Also, our cohort
was greatly representative of the overall German popula-
tion as in 2017 approximately 87% of the German popu-
lation were covered by SHI [7].
We investigated whether users of brand-name and users
of generic preparations in Germany differ with regard to
the SES as there are both arguments supporting differ-
ences and similarities between the two groups. In general,
the German SHI system is characterized by solidarity and
universal access to healthcare. However, some services
– including certainmedications –may only be accessible
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Table 2: Description of valsartan users according to type of dispensations (generic versus brand-name dispensation)
stratified by age groups and sex: individual-level socioeconomic status
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Table 3: Description of valsartan users according to type of dispensations (generic versus brand-name dispensation)
stratified by age groups and sex: aggregate-level socioeconomic status
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(Continued)
Table 3: Description of valsartan users according to type of dispensations (generic versus brand-name dispensation)

stratified by age groups and sex: aggregate-level socioeconomic status
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at additional charges. For example, reimbursements of
certain drugs are capped by reference prices which are
defined by the National Association of SHI Funds for
groups of comparable preparations [7]. In addition, Ger-
man SHI providers may conclude rebate contracts with
pharmaceutical suppliers for certain medications – in
many cases involving generic preparations. Still, patients
may request from their physician or pharmacist to be
prescribed or dispensed a specific preparation not
covered by an agreement of their provider, such as the
brand-name preparation [8]. However, they will have to
pay themselves for any additional costs beyond the refer-
ence price. Based on the example of valsartan, our results
suggest that potential additional charges for brand-name
preparations did not lead to an imbalance between brand-
name and generic drug users with regard to the SES in
Germany.
In conclusion, we were the first to investigate whether
users of brand-name versus generic preparations in
Germany differ by the SES. Our results suggest users of
brand-name versus generic preparations to be compar-
able with regard to the SES. Our findings, thus, support
the validity of the previously published results on cancer
risk associated with potentially NDMA-contaminated
valsartan generic exposure [1] as we provided evidence
pointing towards the absence of confounding by the SES.
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