
Anecdotal evidence from clinicians in Germany 
suggests an increase in scabies; sales of scabi-

cides by pharmacies in Germany have quadrupled 
during 2012–2017 (1,2). In addition, clinicians and sci-
entists have raised concerns about resistance to stan-
dard treatment (3). In Germany, scabies is not report-
able, and no recent national incidence estimates exist. 

Scabies is diagnosed clinically, but confi rmation 
through skin scrapings or dermatoscopy is not always 
performed in Germany (1). The national guideline 
recommends a single application of permethrin 5% 
cream for common scabies (4). Ivermectin, licensed in 
Germany in 2016, is recommended in cases of crusted 
scabies, immunosuppression, and contraindications 
for topical treatment (4). A second application is rec-
ommended after 7–15 days in outbreaks and patients 
with crusted scabies, immunosuppression, or persis-
tent infestation. We investigated incidence of scabies 
in Germany for 2009–2018.

The Study
We analyzed claims data of outpatients insured by 
German statutory health insurance (SHI) funds, 

which applies to ≈90% of the population of Germany 
(5). Information on all ambulatory consultations and 
fi lled prescriptions of SHI-covered patients are gath-
ered and stored up to 10 years for the SHI Physicians’ 
Association by the Central Research Institute of Am-
bulatory Health Care. 

We defi ned a case as any patient consultation 
during 2009–2018 marked with code B86, “sca-
bies,” from the International Classifi cation of Dis-
eases (ICD), 10th Revision. We counted patients 
with repeat consultations only once per year. We 
excluded cases with missing or implausible age 
or sex information. We extracted, aggregated, and 
analyzed time of diagnosis, age, sex, and area of 
residence. We calculated incidence as number of 
cases per 100,000 SHI members per year. We also 
analyzed prescribing data for allethrin, benzyl ben-
zoate, crotamiton, ivermectin, lindane, and perme-
thrin linked to cases. We assumed treatment failure 
and defi ned repeated prescriptions if a patient re-
ceived prescriptions for 2 scabicides within a year 
>28 days apart, regardless of substance (6). Use of 
claims data is regulated by the Code of Social Law 
(Sozialgesetzbuch) in Germany; ethics approval 
and informed consent are not required. 

In 2009, German SHI funds had 70,011,508 mem-
bers, and scabies was diagnosed 42,585 times in phy-
sician practices, out-of-hours services, and hospital 
emergency departments in the ambulatory setting. In 
2018, diagnoses were 382,043 for 72,802,098 members, 
a 9-fold increase in 9 years (Figure 1) and an overall 
incidence of 525/100,000 persons. 

The highest incidence and a >11-fold increase 
during 2009–2018 were observed in persons 15–19 
and 20–24 years of age (Figure 2). The increase in 
incidence was more pronounced in boys and men, 
especially for those 15–19 (23% lower incidence 
than girls and women in 2009 vs. 7% higher in 2018) 
and 20–24 years of age (5% lower incidence in 2009 
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To	validate	anecdotal	evidence	on	scabies	infestations,	
we	analyzed	inpatient	and	outpatient	claims	data	in	Ger-
many.	 Scabies	 diagnoses	 increased	 9-fold	 and	 treat-
ment	 failure	4-fold	during	2009–2018,	driven	mainly	by	
persons	15–24	years	of	age.	Prevention	and	control	 in	
young	adults	appear	key	because	of	these	persons’	high	
mobility	and	social	connectivity.



DISPATCHES

vs. 35% higher in 2018). Incidence showed regional  
differences in 2018; incidence was higher in  
northern and western federal states (Bremen, Ham-
burg, North Rhine-Westphalia, and Schleswig- 

Holstein) than in the other states (Appendix Figure, 
https://wwwnc.cdc.gov/EID/article/27/6/20-
3681-App1.pdf). Reasons for these differences  
are unknown.
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Figure 1.	Scabies	diagnoses	in	
outpatient	clinics	among	members	
of	statutory	health	insurance	
funds	and	in	hospitals,	by	year,	
Germany,	1994–2018.	Scales	for	
the	y-axes	differ	substantially	to	
underscore	patterns	but	do	not	
permit	direct	comparisons.

Figure 2.	Incidence	of	scabies	
diagnoses	in	outpatient	clinics	
per	100,000	members	of	statutory	
health	insurance	funds,	by	age	
group,	Germany,	2009–2018.



	Reemergence	of	Scabies,	Germany,	2009–2018

Filled prescriptions for scabicides increased 14-fold 
during 2009–2018, from 57,482 to 815,952. Our review of 
preliminary data through mid-2020 suggests a contin-
ued increase. Permethrin was the most commonly used 
scabicide (90% of prescriptions in 2009; 71% in 2018). 
Since its licensing in 2016, ivermectin has become the 
second most prescribed scabicide (27% of prescriptions 
in 2018). Repeated prescriptions became more common 
over time (6% of all patients in 2009 vs. 23% in 2018); 
in 2018, the highest proportion of these was seen in pa-
tients 15–19 years of age (Table).

To extend the time period covered, we included 
diagnostic data from hospitals in Germany available 
starting in 1994 (most acute care hospitals; n = 1,942 
in 2017) (7). We extracted the number of hospital-
ized patients with scabies by age group from publicly 
available databases (7) on the basis of code 133, “aca-
riasis” (1994–1999), from ICD, 9th Revision, and code 
B86, “scabies” (2000–2018), from ICD, 10th Revision.

As with outpatients, scabies was increasingly di-
agnosed in inpatients beginning in 2010, indicating 
the value of these data as a proxy for the time period 
1994–2009 (Figure 1). During the period 1994–2018, 
case numbers decreased for the first 16 years, but the 
proportion of cases in persons 15–24 years of age per-
sistently increased, from 9% to 20% (Figure 1). The 
proportion of cases in persons <15 years of age de-
creased at the same time, from 59% to 46%.

Conclusions
This study, which analyzed claims data, shows a 
reemergence of scabies in Germany, with a shift 
in age distribution and an increase in treatment 
failure. After a decrease in scabies cases from the  

mid-1990s through 2008, scabies diagnoses in-
creased 9-fold and scabicide prescriptions 14-fold 
during 2009–2018. 

Two main observations may help explain this 
increase. First, persons 15–24 years of age have been 
particularly affected by the increase in recent years. 
In contrast, globally, prevalence is highest in young 
children, as it was in Germany in the mid-1990s (8). 
A recent report from Norway highlights that this age 
shift is observed internationally (9). Increased inci-
dence was reported from Croatia (10), and diagnostic 
data in the Netherlands since 2012 have shown an in-
cidence increase, including outbreaks not only in care 
facilities but also among students (E. Fanoy, Public 
Health Service, Rotterdam-Rijnmond, the Nether-
lands, pers. comm., May 15, 2020). Adolescents and 
young adults, particularly male, show the highest 
social connectivity (11). For this generation of young 
adults, mobility is not limited by country borders, 
which complicates contact tracing (12). The possible 
contribution of cross-border transmission to the inter-
national reemergence of scabies must be investigated 
in further studies. Moreover, young adults have the 
highest proportion of new sex partners within the 
previous year (13). Scabies can be seen as a sexually 
transmitted infection, but unlike other such infec-
tions, scabies cannot be prevented by condom use. 
However, intimate contacts that favor scabies trans-
mission are not limited to sexual intercourse and may 
be related to other behaviors linked to social connec-
tivity and more common in this age group, such as 
shared housing and couch surfing.

Second, repeated scabicide prescriptions are es-
pecially frequent in adolescents and young adults. 
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Table. Number	of	outpatients	with	repeated	scabies	treatment	prescriptions	after	>28	d,	by	age	group,	Germany,	2009	and	2018 

Age	group,	y	 

No.	patients	with	 
scabicide	prescription 

 

No.	patients	with	repeated	
scabicide	prescription 

 

Percentage	of	patients	with	
repeated	prescriptions 

2009 2018 2009 2018 2009 2018 
<5 3,844 29,255  248 6,999  6 24 
5–9 4,687 33,002  264 7,988  6 24 
10–14 3,781 37,693  230 10,298  6 27 
15–19 4,900 71,610  314 21,100  6 29 
20–24 4,350 57,271  225 14,351  5 25 
25–29 3,017 33,830  131 7,072  4 21 
30–34 2,235 24,466  106 4,630  5 19 
35–39 2,215 23,871  92 4,565  4 19 
40–44 3,091 23,327  131 4,689  4 20 
45–49 3,062 25,006  133 5,108  4 20 
50–54 2,354 24,197  125 4,405  5 18 
55–59 1,821 17,485  123 2,941  7 17 
60–64 1,274 11,534  87 1,917  7 17 
65–69 1,376 8,043  110 1,376  8 17 
70–74 1,509 5,778  109 906  7 16 
75–79 1,230 6,920  102 1,105  8 16 
≥80 3,321 15,998  230 2,228  7 14 
Total 48,067 449,286  2,760 101,678  6 23 
 



DISPATCHES

Failure of first-line treatments is observed in 
6%–8% of patients in clinical trials (14). Although 
studies are needed for direct information on  
treatment failure, repeated prescriptions (as a proxy 
for treatment failure) occurred in comparable pro-
portion in Germany in 2009 (Table). Alarmingly, 
since 2009 this proportion has more than doubled 
in all age groups but has more than quadrupled in 
adolescents and young adults. Although we can-
not exclude reduced drug efficacy, we consider low 
therapeutic compliance and higher risk of reinfesta-
tion resulting from inefficient treatment of contact 
persons in this group to be the more relevant cause. 
Young adults show low medication adherence and 
high social connectivity, in particular within their 
own peer group (11,15).

Our analyses of claims data have limitations, in-
cluding unknown extent of misdiagnosis and incor-
rect coding, lack of information on patients’ compli-
ance and medical history, and retreatment because 
of persisting symptoms rather than persisting infes-
tation. In addition, recently raised awareness may 
have led to more diagnosed cases. Furthermore, pre-
scriptions that were not reimbursed by the statutory 
health insurance but were purchased by the patients 
themselves in the pharmacy were not included in 
the database.

In summary, epidemiology of scabies in Germa-
ny has changed, and persons 15–24 years of age are 
the new most-affected age group. This group likely 
drives a current epidemic with uncurbed dynam-
ics. Treatment failure is particularly high in this age 
group. Improvements in disease management strat-
egies to address and improve awareness, compli-
ance, risk behavior, and contact identification in peer 
groups are urgently needed. 

Acknowledgments
We thank Cord Sunderkötter for his valuable clinical 
advice and Ewout Fanoy for sharing his knowledge about 
scabies in the Netherlands.

About the Author
Dr. Reichert is a fellow of the Postgraduate Training for 
Applied Epidemiology and European Programme for  
Intervention Epidemiology Training at Robert Koch  
Institut, Berlin, Germany. He is a pediatrician by training, 
with primary research interests in infectious disease  
epidemiology and parasitic skin diseases.

References
  1. Sunderkotter C, Aebischer A, Neufeld M, Loser C,  

Kreuter A, Bialek R, et al. Increase of scabies in Germany  
and development of resistant mites? Evidence and  
consequences. J Dtsch Dermatol Ges. 2019; 17:15–23.  
https://doi.org/10.1111/ddg.13706 

  2. Kämmerer E. Skabies: Erfahrungen aus der Praxis. Dtsch 
Arztebl Int. 2018;115:700–2. https://www.aerzteblatt.de/
archiv/197436/Skabies-Erfahrungen-aus-der-Praxis

  3. Khalil S, Abbas O, Kibbi AG, Kurban M. Scabies in the 
age of increasing drug resistance. PLoS Negl Trop Dis. 
2017;11:e0005920. https://doi.org/10.1371/journal.
pntd.0005920

  4. Sunderkötter C, Feldmeier H, Fölster-Holst R, Geisel B, 
Klinke-Rehbein S, Nast A, et al. S1 guidelines on the diagnosis 
and treatment of scabies—short version. J Dtsch Dermatol 
Ges. 2016;14:1155–67. https://doi.org/10.1111/ddg.13130

  5. Döring A, Paul F. The German healthcare system. EPMA  
J. 2010;1:535–47. https://doi.org/10.1007/s13167-010-0060-z

  6. Chosidow O. Scabies. N Engl J Med. 2006;354:1718–27. 
https://doi.org/10.1056/NEJMcp052784

  7. Federal Health Monitoring System. Diagnostic data of 
the hospitals starting from 2000; 2021 [cited 2021 Feb 19]. 
https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_
olap?p_uid=gast&p_aid=59857777&p_sprache=E&p_
help=2&p_indnr=544&p_version=6&p_ansnr=64793043

  8. Romani L, Steer AC, Whitfeld MJ, Kaldor JM. Prevalence of 
scabies and impetigo worldwide: a systematic review. Lancet 
Infect Dis. 2015;15:960–7. https://doi.org/10.1016/ 
S1473-3099(15)00132-2

  9. Amato E, Dansie LS, Grøneng GM, Blix HS, Bentele H,  
Veneti L, et al. Increase of scabies infestations, Norway, 2006 
to 2018. Euro Surveill. 2019;24:24. 

10. Lugović-Mihić L. The increase in Croatia’s scabies incidence: 
how did refugees and traveling contribute? Travel Med Infect 
Dis. 2019;29:74. https://doi.org/10.1016/j.tmaid.2019.02.002

11. Bhattacharya K, Ghosh A, Monsivais D, Dunbar RI, Kaski K. 
Sex differences in social focus across the life cycle in humans. 
R Soc Open Sci. 2016;3:160097. https://doi.org/10.1098/
rsos.160097

12. Expedia Group. Multi-generational travel trends [cited 2020 
Apr 23]. https://info.advertising.expedia.com/hubfs/ 
Content_Docs/Rebrand-2018/MultiGen_Travel_Trends_ 
European_Travellers-Small.pdf?hsCtaTracking=c4c56107-
f08c-4278-85b7-9fc5832e3b7a%7C3ca9a412-0a25- 
47c8-82ec-5830ec3b4e85

13. Mercer CH, Tanton C, Prah P, Erens B, Sonnenberg P,  
Clifton S, et al. Changes in sexual attitudes and lifestyles in 
Britain through the life course and over time: findings from 
the National Surveys of Sexual Attitudes and Lifestyles 
(Natsal). Lancet. 2013;382:1781–94. https://doi.org/10.1016/
S0140-6736(13)62035-8

14. Rosumeck S, Nast A, Dressler C. Ivermectin and permethrin for 
treating scabies. Cochrane Database Syst Rev. 2018;4:CD012994. 

15. Glombiewski JA, Nestoriuc Y, Rief W, Glaesmer H,  
Braehler E. Medication adherence in the general population. 
PLoS One. 2012;7:e50537. https://doi.org/10.1371/journal.
pone.0050537

Address for correspondence: Felix Reichert, Fachgebiet 37, 
Robert Koch Institut, Seestraße 10, 13353 Berlin, Germany; email: 
reichertf@rki.de

1696	 Emerging	Infectious	Diseases	•	www.cdc.gov/eid	•	Vol.	27,	No.	6,	June	2021


