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Abstract

Purpose We aimed to review the landscape of late HIV diagnosis in Germany and discuss persisting and emerging barriers
to earlier diagnosis alongside potential solutions.

Methods We searched PubMed for studies informing the prevalence, trends, and factors associated with late HIV diagnosis
in Germany. Author opinions were considered alongside relevant data.

Results In Germany, older individuals, heterosexuals, and migrants living with HIV are more likely to be diagnosed late. The
rate of late diagnosis in men who have sex with men (MSM), however, continues to decrease. Indicator conditions less often
prompt HIV testing in women and non-MSM. During the COVID-19 pandemic, the absolute number of late diagnoses fell
in Germany, but the overall proportion increased, probably reflecting lower HIV testing rates. The Ukraine war and subse-
quent influx of Ukrainians living with HIV may have substantially increased undiagnosed HIV cases in Germany. Improved
indicator testing (based on unbiased assessments of patient risk) and universal testing could help reduce late diagnoses.
In patients who receive a late HIV diagnosis, rapid treatment initiation with robust ART regimens, and management and
prevention of opportunistic infections, are recommended owing to severely compromised immunity and increased risks of
morbidity and mortality.

Conclusion Joint efforts are needed to ensure that UNAIDS 95-95-95 2030 goals are met in Germany. These include greater
political will, increased funding of education and testing campaigns (from government institutions and the pharmaceutical
industry), continued education about HIV testing by HIV experts, and broad testing support for physicians not routinely
involved in HIV care.
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Introduction

The past 40 years have seen significant advancements in
human immunodeficiency virus (HIV) treatment, with
most people living with HIV (PLWH) now able to lead
normal, healthy lives with the help of modern single-tablet
0< Hartmut Stocker regimens (STRs). Given that virologic suppression has

hartmut.stocker @sjk.de been shown to prevent transmission, and that pre-exposure
prophylaxis (PrEP) can prevent infection, ending the HIV
epidemic is not just a possibility, but a realistic goal [1].
To work toward this objective, the World Health Organiza-
tion has set the 95-95-95 target (95% PLWH diagnosed, of
whom 95% are on antiretroviral therapy [ART], of whom
95% are virologically suppressed) to be achieved by 2030
[2]. However, a major threat to this goal is late diagnosis,
defined as diagnosis when the CD4 count is <350 cells/uL.
or the patient presents with an acquired immune deficiency
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syndrome (AIDS)-defining event [3]. A proportion of
these patients will have advanced HIV disease at diagnosis
(defined as a CD4 count < 200 cells/uL or clinical AIDS)
[3]. In 2022, the definition for late diagnosis was revised to
ensure that people with evidence of recent infection (either
by laboratory evidence, a last negative HIV test within
12 months of diagnosis, or clinical evidence of acute infec-
tion) and a corresponding drop in CD4 cell counts in the
acute infection phase are not included in the statistics for a
late diagnosis [4]. This is especially important in settings
with a high frequency of HIV testing (e.g., testing associ-
ated with PrEP, self-testing opportunities, and low-barrier
testing programs).

In Germany, the rates of linkage to ART and successful
ART are high (2021: 96% and 96%, respectively). However,
the rate of HIV diagnosis (2021: 90%) is somewhat below
what would be expected [5]. Therefore, as with other Euro-
pean countries, there remains a significant number of PLWH
who are unaware of their infection or receive a late diagno-
sis, with little improvement in these statistics observed in
recent years (Fig. 1) [6, 7].

Late diagnosis is associated with increased risks of HIV
transmission and treatment failure (with the subsequent
development of resistance), and increased risks of clinical
progression, treatment-related adverse events, opportunis-
tic infections, non-infectious comorbidities, mortality, and
multi-morbidity, and thus imposes substantial societal and
economic costs [6, 8—11].

In this review, we summarize evidence on the status of
late HIV diagnosis in Germany, including its prevalence,
associated patient characteristics, and current recommen-
dations for treatment, as well as the impact of events, such
as the COVID-19 pandemic and the war in Ukraine. Most
importantly, we highlight what still needs to be addressed
in Germany to achieve further reductions in persisting rates
of late HIV diagnosis to ensure resilience to emerging and
future challenges.

Prevalence and characteristics of late HIV
diagnosis in Germany

Prevalence of late diagnosis

The prevalence and characteristics of late HIV diagnosis in
Germany were first investigated using national case surveil-
lance data from the Robert Koch Institute (RKI, a federal
government agency and research institute responsible for
disease control and prevention) (2001-2010; N=22,925),
and data from the Clinical Surveillance of HIV Disease
(ClinSurv) cohort (1999-2010; N=6897) [12]. Prevalence
estimates were reported at 49.5% for late HIV diagnosis and
58.1% for late HIV presentation for care (defined as hav-
ing a CD4 count < 350 cells/pL or clinical AIDS at the first
contact at a treatment center participating in the ClinSurv
cohort) [12]. Similar to other European countries [13], the
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prevalence of late HIV diagnosis in Germany has remained
high in the past decade. Data from HIV-Regional (2014),
covering 31 HIV-focused centers (15 hospital outpatient
clinics and 16 medical practices) reported late HIV diagnosis
in 55.6% of 971 patients, with 33.5% having advanced HIV
disease [3, 14]. Data from the national statutory notification
of newly diagnosed HIV infections (2011-2018) reported
diagnosis with a non-recent HIV infection (defined as an
infection diagnosed after a mean duration of more than five
months since it was acquired [as determined by the BED-
Capture-ELISA]) in 67.5% of 16,010 patients, with 15.2%
(2746/18,092) diagnosed with AIDS [15]. These findings
are consistent with the most recent national surveillance
report showing that 33.0% of new diagnoses in 2021 were
for advanced HIV disease (Fig. 1) [5]. Taken together, the
available data indicate that the rate of late HIV diagnosis in
Germany has not changed markedly in the past two decades,
with around one-third of diagnoses presenting with severe
immunodeficiency.

Late diagnosis—patient characteristics

Both RKI (2001-2010) and ClinSurv (1999-2010) data indi-
cated that older individuals (> 35 years), heterosexuals, and
individuals from sub-Saharan Africa were significantly over-
represented among patients who are diagnosed with HIV
late versus early (defined as a CD4 cell count > 350 cells/pL
without clinical AIDS) in Germany, while men who have sex
with men (MSM), individuals who inject drugs, and those
located in big cities were under-represented (Fig. 2) [12].

Further analysis of these data showed that, compared
with MSM, the probability of being diagnosed late was sig-
nificantly higher for heterosexuals (odds ratios [ORs] of 1.5
and 1.4 for respective data sources), individuals with a his-
tory of migration from countries with a high (> 1.0%) HIV
prevalence (ORs of 2.9 and 2.1), and patients with unknown
risk (ORs of 2.2 and 1.5) [12]. Within the heterosexual and
migrant populations, women had a lower probability of late
diagnosis compared with men, with the authors concluding
this was probably due to effective antenatal testing (ORs for
the respective data sources, heterosexuals: 0.65 and 0.59;
migrants: 0.74 and 0.72) [12]. More recent data (2009-2013)
from a retrospective single cohort study in Berlin showed
that women were significantly more likely to present with an
indicator condition (IC) and not be tested for HIV compared
with men (OR 4.7), perhaps driven by the belief that women
are not at risk of HIV infection [16]. Perhaps driven by the
same belief, non-MSM were also more likely to present with
an IC and not be tested for HIV compared with MSM (OR
2.4) in this analysis.

Regional socioeconomic status also affects the likelihood
of late diagnosis, but only for certain population groups. Data
from the national statutory notification of newly diagnosed

HIV infections (2011-2018) showed that MSM living in
highly deprived regions in the countryside were more likely
to be diagnosed late than those living in less-deprived areas
[15]. However, this difference was not observed in MSM from
towns or major cities. Although individuals with heterosexual
contact were generally at a higher risk of being diagnosed
late with HIV compared with MSM, for heterosexuals, this
risk was unrelated to their socioeconomic status [15]. A ret-
rospective study of people with HIV in Dresden, Germany
(1986-2010), identified a positive syphilis screening test in
MSM as a significant determinant for lower risks of late diag-
nosis, suggesting that HIV prevention strategies may benefit
from a focus on the diagnosis of other (often co-occurring)
sexually transmitted infections [17].

In conclusion, these studies highlight the range of health
and social factors that affect rates of late diagnosis and suggest
that multiple targeted approaches will probably be required to
address this problem in Germany, rather than a one-size-fits-
all approach.

Longitudinal changes in patient characteristics

Although the overall proportion of individuals who are diag-
nosed late with HIV in Germany has not changed consider-
ably over time, fluctuations in the characteristics of different
patient groups have been observed. ClinSurv data suggest that,
in Germany, the proportion of late HIV diagnoses both overall
and among heterosexuals did not change markedly from 2001
to 2010, while the proportion attributed to MSM decreased
(Fig. 3a, b and c) [12]. Data from the RKI epidemiological bul-
letin show a steady reduction in the absolute numbers of MSM
with advanced HIV disease since 2013 (Fig. 3d), whereas the
numbers of heterosexuals and injection drug users diagnosed
with advanced disease have changed little in this time. How-
ever, in the last few years, the number of heterosexuals diag-
nosed with advanced HIV disease has started to decline, in
contrast to the slight increase seen among injection drug users
(Fig. 3e and f) [5]. It is important to acknowledge, however,
that a decrease in the proportion of new HIV diagnoses that
are late can occur even if the absolute number of late diag-
noses increases. Indeed, this was the case for MSM between
2000 and 2010, when the proportion of late HIV diagnoses
decreased, but the absolute number of late and advanced HIV
diagnoses increased (Fig. 3b and d). Therefore, the rate of late
HIV diagnoses should always be considered alongside the total
number of new infections when informing overall strategies
for HIV management.

Clinical presentation of patients with a late HIV
diagnosis

Data from the HIV-Regional analysis confirm that in Ger-
many, as with other countries, a low CD4 count at the time
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Fig.2 Characteristics of patients with a late HIV diagnosis in Ger-
many from 1999 to 2010 (adapted with permission from Zou-
faly et al. [12]). Late diagnosis was defined as a CD4 cell count
<350 cells/uL. or clinical AIDS; early diagnosis was defined as a
CD4 cell count>350 cells/uL without clinical AIDS.*CD4 cell
counts were missing for 73% of patients sourced from the RKI and
were more often reported for individuals with poor clinical status.

of HIV diagnosis is associated with the presence of AIDS-
defining diseases (Fig. 4a), with pneumocystis pneumo-
nia and candidiasis the most commonly identified ICs in
this study [14]. These were also among the most common
diseases in patients with a late HIV diagnosis in the retro-
spective study in Berlin, along with wasting/weight loss,
cytomegalovirus disease, and bacterial infection/pneumonia
(Fig. 4b) [16].

Another key finding from the Berlin study was that
20.5% (55/268) of those receiving a late diagnosis had pre-
sented to municipal healthcare services with at least one IC
prior to HIV diagnosis, without being offered a test for HIV
[16]. The most commonly missed ICs were leukocytopenia,
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Missing CD4 data were thus imputed to avoid overestimating the
proportion of late HIV diagnoses. This was achieved by estimating
probabilities of patients having a high (=350 cells/uL) versus low
(<350 cells/uL) CD4 cell count based on diagnosis age and date,
transmission risk, and residence in big cities. H/V human immunode-
ficiency virus, MSM men who have sex with men, NA not available,
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thrombocytopenia, oral candidiasis, unexplained weight loss,
herpes zoster (men), and cervical dysplasia (women) [16].
Notably, more than 40% of these patients with ICs presented to
the emergency department (ED) [16]. As the municipal service
provides medical care for only about one-third of the popula-
tion of Berlin, the overall rate of prior healthcare presentation
with an IC is probably much higher [16].
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Fig. 3 Changes in characteristics of individuals diagnosed late with
HIV in Germany from 2001 to 2021. Reproduced with permission
from Zoufaly et al. (panels a, b and c¢) [12] and the RKI (panels d—f)

Considerations for treatment of patients
with a late diagnosis

Recommendations for ART

The 2020 German—Austrian guidelines for the treatment
of HIV [18] largely mirror those developed by the Euro-
pean AIDS Clinical Society (EACS; updated October 2022)
[19], which are widely used by HIV-treating physicians in
Germany. In general, both guidelines recommend combina-
tion therapies based on optimal treatment characteristics,

[5]. HIV human immunodeficiency virus, /DU injectable drug use,
MSM men who have sex with men, RKI Robert Koch Institute

specifically long-term efficacy, low propensity for the emer-
gence of drug resistance or drug—drug interactions (DDIs),
and safety and tolerability [18, 19]. Both guidelines high-
light the need to choose initial ART according to the indi-
vidual characteristics and needs of each PLWH, and specify
a greater urgency to begin ART immediately for PLWH with
more severe immunodeficiency (such as lower CD4 cell
counts or pregnancy) [18, 19]. Although neither guideline
refers specifically to ART selection for individuals with late
diagnosis, both provide guidance around the selection of
ART regimens for rapid treatment initiation, which would
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Fig.4 Most common AIDS-defining diseases in Germany and asso-
ciated CD4 counts. Panel a shows 2014 data from individuals with
a first HIV diagnosis (adapted with permission from Table 3 in
Schleenvoigt et al.) [14] and panel b shows 2009-2013 data from
patients with a late HIV diagnosis (adapted with permission from
Table 2 in Tominski et al. [16]). *Proportion of individuals at first

apply to most individuals with a late diagnosis [18, 19].
Rapid start is characterized by treatment initiation in the
absence of baseline laboratory parameters (such as resist-
ance test results), and several robust first-line treatment regi-
mens are recommended for rapid start in both guidelines [18,
19]. It should be noted that the management of patients diag-
nosed with advanced HIV disease is a particular challenge
for clinicians. Patients with more severe disease at diagnosis
are at the highest risk of treatment failure and of develop-
ing resistance, yet there is a lack of clinical trial data to
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HIV diagnosis with AIDS-defining disease (n=208). "Proportion of
individuals with a late HIV diagnosis who present with AIDS-defin-
ing disease (n=268). AIDS acquired immunodeficiency syndrome,
CDC Centers for Disease Control and Prevention, CMV cytomegalo-
virus, HIV human immunodeficiency virus, PML progressive multifo-
cal leukoencephalopathy

guide disease management (discussed in more detail below).
Minimizing DDISs is particularly important in these patients
owing to higher rates of concomitant treatment required
for co-infections (such as hepatitis C virus or tuberculosis,
opportunistic infections (Ols), and comorbidities [9, 10, 20,
21]). Management and prevention of Ols is a challenge after
late diagnosis, but clinical guidelines are well-established
[18, 19]. More detailed ART treatment recommendations
are beyond the scope of this review; however, a summary
of recommended first-line HIV treatments for ART-naive
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adults from the EACS guidelines—including those for rapid
start—is provided in Table 1 [19].

Comparison of ART regimens in PLWH with late HIV
diagnosis

There are limited data comparing different treatment strate-
gies in PLWH with a late HIV diagnosis, largely because
of the tendency to exclude individuals with active AIDS-
defining illnesses from phase 3 ART randomized clinical
trials (RCTs). However, subgroup analyses from registra-
tion RCTs for modern ART regimens either do not indicate
differences in virologic suppression rates between active
and control study arms when data are stratified by CD4 cell
count [22-26], or differences are not related to virologi-
cal factors [27]. It should, however, be noted that numbers
of individuals with low CD4 cell counts in such trials are
limited. Prospective studies conducted specifically in indi-
viduals with advanced HIV disease may also struggle to
recruit the planned numbers of participants, potentially due
to high internalized stigma in PLWH who are diagnosed
late; this restriction limits the statistical power of such trials
[28]. However, some prospective clinical trials have stud-
ied PLWH diagnosed with advanced HIV disease. An RCT
investigating raltegravir-intensified ART in advanced HIV
disease in Africa (N=1805) showed that participants with
raltegravir-intensified ART had significantly greater ini-
tial viral load suppression compared with those receiving
standard ART (week 4: 41.0% vs 13.4%; week 12: 71.9%
vs 51.7%) (both p <0.001). However, no discernable clini-
cal benefit was observed at week 48 with intensified treat-
ment, with similar mortality rates observed between treat-
ment groups. Interestingly, there was no evidence of an
increase in the rate of immune reconstitution inflammatory
syndrome in participants receiving the integrase (INSTI)-
boosted regimen (compared with standard ART) at week
48, suggesting that INSTIs can be used safely as part of
initial ART regimens in patients with advanced HIV dis-
ease [29]. More recently, similar results were also shown
when comparing INSTI- and PI-based regimens in a Euro-
pean cohort of patients with advanced HIV disease [30]. The
REALITY and IDEAL studies (in participants with severe
immunodeficiency [< 100 cells/mL] or presenting with acute
AIDS-defining events, respectively) showed that immediate
initiation of ART in conjunction with treatment for an OI did
not compromise viral suppression or safety outcomes/quality
of life measures [31, 32]. A study by Brites et al. (published
in 2018) compared raltegravir with lopinavir/ritonavir for
the treatment of pregnant women with a late HIV diagnosis.
Virological suppression at delivery was achieved in 76.5%
(13/17) of patients in the raltegravir group, versus 25.0%
(4/16) of patients in the lopinavir/ritonavir group (relative
risk: 3.1; 95% confidence interval [CI]: 1.3-7.4), with the

authors proposing that the INSTI may be a suitable first-line
option for pregnant women [33].

Owing to the complexities of recruiting patients with
late HIV diagnoses, retrospective cohort study designs are
more often used to study this patient group. In a 2019
study by Gianotti et al. boosted protease inhibitor- (PI;
696 patients), non-nucleotide reverse transcriptase inhibi-
tor- (NNRTTI; 184 patients [94% received efavirenz]), and
INSTI-based (315 patients) regimens were compared
in patients with advanced disease (defined as a CD4
count < 200 cells/uL and HIV-RNA > 5 log, copies/mL).
The primary endpoint was treatment failure (a composite
endpoint defined as virological failure [first of two con-
secutive HIV-RNA > 50 copies/mL after 6 months of treat-
ment]), discontinuation, or death. This study showed that
the durability of INSTI-based regimens was higher than
that of both the NNRTI- and boosted PI-based regimens.
INSTI-based regimens were also associated with lower
probabilities of virological failure and of discontinua-
tion due to intolerance or toxicity [34]. A multi-center
study published in 2021 compared rates of discontinua-
tion and virological response in participants with a CD4
count < 200 cells/uL, who received either an INSTI-based
or PI-based ART regimen as first-line therapy in Germany
(N=218) [30]. No statistically significant differences in
treatment discontinuation due to adverse events (AEs),
virological response (< 50 HIV-RNA copies/mL), or mor-
tality were observed between treatment groups at weeks
12 or 48 [30]. There was, however, a trend toward higher
rates of discontinuation due to an AE at week 48 with PI-
based (18.2% [6/33]) versus INSTI-based (7.1% [3/42])
treatment regimens [30]. A much larger study published
the same year by Rava et al. (N =28002; 48.7% of whom
had a late HIV diagnosis), compared discontinuation
rates and virological and immunological response rates
among groups of patients from the Cohort of the Span-
ish HIV/AIDS Research Network, who were receiving
either INSTI-, NNRTI-, or PI-based regimens as first-line
treatment for HIV [35]. At week 48, those diagnosed late
had similar viral suppression, but worse immunological
response, than those not diagnosed late [35]. Patients with
a late diagnosis who were receiving NNRTI-based regi-
mens had a higher rate of viral suppression (85.8%) than
those on INSTI-based regimens (83.2%) (adjusted OR
1.36; 95% CI: 1.00-1.85), driven by better viral suppres-
sion with tenofovir disoproxil (TDF)/emtricitabine (FTC)/
rilpivirine versus abacavir/lamivudine (3TC)/dolutegravir
(DTG) [35]. Similar immunological response rates were
observed across the different treatment groups; a sig-
nificantly lower rate of discontinuations due to AEs was
seen for INSTI-based regimens (5.6% [44/792]) versus
NNRTI-based (10.8% [192/1786]) and PI-based (11.4%
[151/1322]) regimens [35].
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Of note, these studies pre-date the availability of the PI-
based STR darunavir/cobicistat /FTC/tenofovir alafenamide
(TAF) and the INSTI-based STR TAF/FTC/bictegravir,
which were approved as first-line treatments in Europe in
2017 and 2018, respectively [36, 37]. Both are listed among
the recommended treatment options in general, and rapid
start specifically, in EACS and German—Austrian guidelines
and might therefore be among those regimens frequently
selected for treatment in situations of late diagnosis [18,
19]. The comparative efficacy and safety of these newer
regimens in patients being diagnosed late for treatment
are currently being compared in The Late Presenter Treat-
ment Optimisation (LAPTOP) randomized, open-label trial
(NCTO03696160), which is the first study of this kind to be
conducted specifically in this patient group. Results from
studies such as this will help to inform treatment of HIV in
this population with unique medical challenges.

Recent and emerging challenges for late HIV
diagnosis in Germany

Impacts of the global COVID-19 pandemic on late
HIV diagnosis

Data are now starting to emerge on the impacts of the
COVID-19 pandemic on late HIV diagnosis. Given the
global nature of this event, and potential insights that
may be gained by looking at its effects on late HIV diag-
noses in different healthcare systems, relevant studies
conducted outside of Germany are also reviewed in this
section.

The absolute number of people with advanced HIV dis-
ease at diagnosis decreased in all patient groups (hetero-
sexuals, intravenous drug users, and MSM) in Germany
from 2019 to 2021 (and in 2020 in particular), according
to RKI data [5, 38]. However, the proportion of individuals
presenting with a late diagnosis of HIV increased during
this period, probably due to the significant reduction in the
total number of new HIV diagnoses recorded during this
time (the pandemic reduced the opportunity for both sex-
ual contact and access to routine testing) [5, 38]. A single-
center retrospective cohort study at a specialized center
in Germany reported an increase in the rate of late HIV
diagnoses during the pandemic (83%; 34/41) compared
with that seen pre-pandemic (59%; 20/34); increased inci-
dences of late diagnosis (p =0.020) and lower CD4 counts
(<350 cells/uL [p=0.037]; <200 cells/uL [p=0.022])
were associated with the ongoing COVID-19 pandemic
in this study [39]. A recent study conducted in the Nether-
lands reported lower mean CD4 values in individuals diag-
nosed after lockdown compared with those diagnosed dur-
ing lockdown (290 vs 420 cells/uL respectively), further

Expert opinion pending clinical data

Recommended therapies are based on combination of essential characteristics for an optimal treatment such as long-term efficacy, barrier to resistance, safety, tolerability, and few DDIs. Alter-
There are limited data on use of TAF with estimated glomerular filtration rate < 10 mL/min

native regimens (not presented in this table) are recommended for instances in which recommended regiments are not feasible

Recommendations for rapid start: If therapy needs to be started before the results of resistance testing become available, preference should be given to starting a PI/b or an INSTI with high
barrier to resistance (DTG or BIC), in order to increase the barrier to resistance of the overall regimen. More than three active drugs are not needed. A potential advantage for selecting DTG or
BIC is the faster viral load suppression. The benefit of combining PI/b with INSTI has not been shown. A combination of TDF or TAF, FTC, and either DRV/b, DTG or BIC, should therefore

be considered, and the regimen adjusted, if needed, once the resistance test becomes available and viral load suppression is achieved. Where such a regimen is not available, national epidemio-

logical data on prevalence and patterns of transmitted drug resistance (where available and sufficiently representative) may assist with the treatment selection process [19]
leukocyte antigen, NNRTI non-nucleoside reverse transcriptase inhibitors, NRTI nucleoside reverse transcriptase inhibitors, P-gp P-glycoprotein, PI/b, protease inhibitors pharmacologically

boosted with cobicistat or ritonavir, PrEP pre-exposure prophylaxis, RAL raltegravir, 3TC lamivudine, TAF tenofovir alafenamide, 7B tuberculosis, TDF tenofovir disoproxil fumarate, X7C 3TC

or FTC

s

AE adverse event, ART antiretroviral treatment, ABC abacavir, AIDS acquired immunodeficiency syndrome, BIC bictegravir, CKD chronic kidney disease, CVD cardiovascular disease, DDI
drug-drug interaction, DOR doravirine, DRV darunavir, DTG dolutegravir, EACS European Acquired immune deficiency syndrome Clinical Society, FRAX Fracture Risk Assessment Tool, FTC
emtricitabine, HBsAg Hepatitis B surface antigen, INST/ integrase strand transfer inhibitor, H/V human immunodeficiency virus, H/V-2 human immunodeficiency virus type 2, HLA-B human

Table 1 (continued)

sk
skt
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highlighting the potential effects of the pandemic on the
clinical presentation of late HIV diagnoses [40].

An Italian multicenter observational study noted a sig-
nificant and disproportionate decrease in the rate of new
diagnoses occurring among MSM during the COVID-19
pandemic compared with the preceding period [41]. Inter-
estingly, this study also found that individuals diagnosed
with HIV during versus before the pandemic were older
(39.9 vs 34.0 years) with significantly higher median CD4
counts (305 vs 205 cells/pL), translating into a significant
overall reduction in the prevalence of late HIV diagnosis
(57.4% vs 63.6%) [41]. This was attributed to routine test-
ing for HIV in individuals with suspected COVID-19, with
the unanticipated consequence of catching HIV earlier in
older individuals, who are usually harder to reach than
younger people [41].

Interestingly, in a collaborative testing program involv-
ing 13 healthcare centers on the South and West Sides of
Chicago (USA), there was an increase in the rate of diag-
nosis of acute HIV infection through routine ED screen-
ing of individuals with an influenza-like illness during
the COVID-19 pandemic [42]. Conversely, the pandemic
may have also exacerbated missed opportunities for the
early detection of HIV because symptoms of acute HIV
infection (e.g., fever, fatigue, and sore throat) may have
been mistakenly attributed to COVID-19 [43, 44]. Indeed,
physicians need to be aware of the risks and symptoms of
acute HIV infection and include HIV testing in any per-
son who presents with signs and symptoms suggestive of
COVID-19, influenza, or other viral syndromes [45, 46].

Emerging impacts of the Ukraine war on late
diagnosis in Germany

The HIV epidemic in Ukraine is among the worst in Europe,
with a prevalence (range) of 0.9 (0.8-1.1)% and 240,000
people infected [47]. Continuum of care estimates for 2022
report that 75% of people with HIV from Ukraine are aware
of their status, 62% are receiving ART, and only 58% achieve
virologic suppression [47, 48]. At the time of writing, over
1,000,000 refugees from the Ukraine war are estimated to
have entered Germany [49]. Assuming a prevalence rate of
1%, this would result in an additional 10,000 people with
HIV living in Germany; of these, 25% (2500 people) would
not be aware of their status, 38% (3800 people) would not
be on treatment, and 42% (4200 people) would not be virally
suppressed. As shown in Fig. 5 (which considers the full
prevalence range), the influx of these refugees could poten-
tially add significant pressure to each stage of the treatment
cascade in Germany.

The absolute number of undiagnosed HIV cases in Ger-
many (estimated at 8600 in 2021) [5] could be expected
to have increased by 2000—2750 (23—32% vs 2021), with
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similar increases in both the number of people with HIV
who are not on ART (3040—4180; 26—36% increase)
and those not virally suppressed (3360—4620; 23-32%
increase). Due to the significant challenges associated with
migration (discussed in more detail below), it is unlikely the
continuum of care estimates for Ukraine will be maintained
in the refugee population in Germany, meaning the estimates
shown in Fig. 5 may be conservative. However, this may be
countered by the higher proportion of women and children
in the refugee population, who report a lower prevalence
of HIV compared with men. Indeed, numbers in Fig. 5 are
merely estimates; the true impact of the Ukraine war on late
diagnosis in Germany will be known only with time.

The German Federal government has reacted to this
healthcare crisis by allowing Ukrainian refugees access to
the national health insurance system, a prerequisite to con-
tinuing or linking to care [50-53]. However, although Ger-
many (especially Berlin [54]) has been extremely successful
at linking patients to care once HIV is diagnosed, this may be
challenging for Ukrainian refugees with no experience of the
German healthcare system. Indeed, in contrast to Germany,
ART in Ukraine is (anecdotally) available over the counter
without prescription [55]. Therefore, even among individu-
als who have previously presented with HIV in Ukraine and
received ART, there is a substantial risk of being lost to
care because of difficulties navigating the foreign German
healthcare system while experiencing significant refugee
trauma and engrained HIV stigma [56-58]. Not only does
this pose an individual risk of disease progression, but it also
has the potential to increase rates of transmission. Health-
care professionals in Germany may also face challenges with
continuation of care for refugees who have been prescribed
regimens that are not available as STRs in Germany (such as
‘TLD’, a fixed-dose combination of TDF, 3TC, and DTG). In
such cases, a treatment change to a multi-tablet regimen with
the same active substance or another STR with a different
active substance would be necessary. In addition, a lack of
individual treatment awareness and depleted stocks of ART
on arrival add to the difficulties in managing the re-diagnosis
of such patients.

Migrants without health insurance in Germany

Lack of health insurance has long been reported as a bar-
rier to HIV treatment [59], and continues to have a nega-
tive impact on entry into care for migrants from low- and
middle-income countries living in high-income countries
[60]. Migrant populations enter Germany from both the
European Union (EU) and non-EU countries, with migrants
from sub-Saharan Africa accounting for 10-15% of all
new HIV diagnoses in Germany [61, 62]. A survey on the
impact of health insurance status on access to healthcare
and HIV testing among migrants from sub-Saharan Africa
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in Germany (2015) showed that having no health insur-
ance or medical treatment voucher decreased the odds of
contact with the healthcare system more than other socio-
demographic characteristics (adjusted OR 0.36; 95% CI:
0.21-0.60; p <0.001) [63]. In addition, migrants without

ART, virally suppressed) in Ukraine (2022) [47, 48], and data from
the RKI HIV in Germany 2021 epidemiological bulletin on the preva-
lence of HIV and HIV status in Germany [5]. HIV human immunode-
ficiency virus, RKI Robert Koch Institute

health insurance were less likely to have ever received an
HIV test compared with participants with health insurance
(adjusted OR 0.55; 95% CI: 0.31-0.95; p=0.033) [63]. In
a qualitative study across nine German cities, 12 experts
from local and state-level public health authorities and social
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security offices were interviewed (between July 2017 and
January 2018) to assess their work with uninsured migrants
[64]. The main challenge reported for chronic diseases (HIV,
hepatitis and diabetes) was the cost associated with regular
diagnostics and medications, making the provision of health-
care to uninsured migrants particularly challenging. Consid-
ering the disproportionate representation of migrants among
those diagnosed with HIV in Germany and the challenges in
providing treatment, this continues to be a significant chal-
lenge for patients, healthcare providers and the frameworks
in which they exist.

Overcoming barriers to early HIV diagnosis
in Germany

The 2010 European Centre for Disease Prevention and Con-
trol (ECDC) guidelines recommend normalizing HIV testing
in general settings, noting that this is the key to ending HIV
transmission [65, 66]. A 2019 systematic review (carried out
to inform future ECDC guidelines) analyzed the uptake and
coverage of HIV testing outside of healthcare settings in the
EU and showed this to be a widely accepted and effective
way at reaching people who had never been tested for HIV
[67]. In Germany, patient-initiated HIV testing has worked
well (particularly among MSM), with over 90% of patients
estimated to be aware of their HIV status [5]. This may be
due to the ease of access to self-tests in Germany, the ano-
nymity of testing possible in a range of settings (including
AIDS Service Organizations, public health departments,
and specialized health centers/physicians), and the fact
there is no cost for an HIV test if it is clinically indicated.
The increasing number of ‘higher-risk’ individuals access-
ing PrEP (and therefore being tested regularly) might also
help to identify those who are unknowingly infected [19].
However, uptake and successful implementation of other
approaches (such as indicator testing and universal ED test-
ing) remain barriers to early HIV diagnosis in Germany.

Indicator HIV testing

Provider-initiated indicator testing is key to identifying
individuals who are at the greatest risk of late diagnosis in
Germany, namely older patients, heterosexuals, and migrants
[5, 12, 14, 16]. However, there is a lack of robust systems
for provider-initiated testing (either routinely or based on
ICs) and a finite capacity of primary care providers to apply
such strategies in the face of more prevalent/higher-priority
diseases. Many individuals who are diagnosed late with HIV
in Germany have prior contact with the healthcare system
with an IC but do not undergo HIV testing, with women and
heterosexual men with HIV at particularly high risk of not
being diagnosed despite having an IC [16]. This highlights
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a significant missed opportunity for early diagnosis. The
FindHIV study aims to address this issue by developing a
scoring system that can be applied by primary care physi-
cians to trigger HIV testing based on an unbiased assessment
of patient risk [68, 69]. This scoring system will be built on
a comprehensive assessment of the patient characteristics
that are associated with late diagnosis in Germany [68]. The
FindHIV initiative will be a crucial tool for reducing rates of
late HIV diagnosis in Germany. Other initiatives are, how-
ever, also required.

Universal HIV testing

Limitations of indicator testing and the lack of any previous
healthcare consultation before late HIV (or AIDS) diagnosis
in many individuals mean that universal HIV testing should
also be used to address the problem of late diagnosis. Opt-
out testing in EDs, whereby HIV testing is carried out unless
patients choose to decline, offers a range of benefits that are
conducive to earlier detection of HIV. There is a greater
prevalence of HIV in EDs versus other settings, meaning
that the ED could catch undiagnosed people with HIV who
are unlikely to be screened elsewhere [70-72]. Universal ED
testing may also reduce the stigma associated with HIV test-
ing, provide greater ease of automation within the hospital
setting, and remove the need for physicians to remember
to consult for HIV testing. Universal ED testing has shown
benefits in terms of re-linking patients with HIV to care who
had previously been lost to care [70, 71, 73], and may also
improve early detection in individuals who are less likely
to present to primary care (such as Ukrainian refugees and
migrants without health insurance, as discussed above). An
oft-stated concern around universal ED testing is that it may
place an undue burden on healthcare professionals. How-
ever, numerous studies have demonstrated the feasibility and
effectiveness of integrating universal testing (both for HIV
and hepatitis B/C) into this setting, provided simple methods
and training are available for establishing these processes
[73-78]. Most recently, results from the first three years of
an opt-out HIV testing program in the UK (using standard
biochemistry samples taken in the ED) has shown that this
method is feasible and acceptable, with relatively little dis-
ruption to standard ED protocol [79].

A 2018 systematic review by Bert et al. on the cost-effec-
tiveness of routine HIV screening in high-income countries
showed the most cost-effective option would be a one-time
testing of the general population, with annual screening of
high-risk groups. In this study, EDs, primary care, sexually
transmitted disease clinics, and substance abuse treatment
programs were identified as the most useful settings for such
testing [80]. However, a certain background HIV prevalence
might be needed to generate cost-effectiveness for universal
testing, as has been shown for IC-guided HIV testing in the
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Highest
priority*

Engage policymakers on the need for universal ED
HIV testing and reimbursement

Develop simple method(s) for setting up
systematic HIV testing in EDs

Generate data on the effectiveness of
systematic HIV testing in EDs

Educate clinicians on the effectiveness of systematic
HIV testing in EDs

Develop Emergency Medical Society
‘systematic HIV testing’ guidelines

Fig.6 Actions required to advance HIV testing in EDs in Germany.
*All listed activities should be considered essential. ED emergency
department, H/V human immunodeficiency virus

HIV Indicator Diseases across Europe Study, in which an
undiagnosed HIV prevalence of at least 0.1% was required
[80, 81].

In December 2021, the UK Government committed
£20,000,000 to fund opt-out HIV testing at EDs in three
large metropolitan areas, which together account for at least
a third of undiagnosed cases [82]. Through such initiatives
(and in line with current guidelines [83]) the UK aims to
reduce the proportion of undiagnosed people with HIV
below current levels (6% in 2019) [84], although there are
concerns that the implementation is not more widespread
[82]. Real-world data such as these will provide additional
information on the practicalities and effectiveness of uni-
versal ED testing for HIV and guide future testing recom-
mendations. These recommendations would form part of the
multi-layered approach required to establish and advance
successful universal testing in EDs in Germany. Suggested
key actions for this implementation are presented in Fig. 6,
with the highest priority being engagement with policymak-
ers to convince them of the need for universal ED HIV test-
ing and reimbursement.

Conclusions and a call to action

Although treatment success in PLWH with late diagnosis is
high, especially with robust ART options, late HI'V diagno-
sis is nevertheless associated with increased mortality and
morbidity. The consistently high rate of late diagnosis in
Germany confirms the need for continued efforts to reduce

these numbers. Missed opportunities in the healthcare sys-
tem to identify those who are unknowingly infected with
HIV seem to pose a significant challenge in Germany. The
COVID-19 pandemic and the ongoing war in Ukraine have
both challenged the HIV response in Germany, but in doing
so have identified key areas needing additional support. The
issue of late diagnosis does not affect all patient populations
equally; identifying those patients at risk of late diagnosis
will therefore require a more nuanced approach. A universal
ED testing strategy seems like an efficient use of healthcare
resources and would provide a major tool for tackling late
HIV diagnosis in Germany and managing undiagnosed HIV
among those less likely to present to primary care centers.
It could also be beneficial in re-linking patients with HIV to
care who may have been lost during the COVID pandemic
or as a result of migration. However, acceptance of the need
for additional testing and prevention strategies still needs
to be built in Germany, as exemplified by the fact that only
two German cities (Berlin and Bochum) have registered as
fast-track cities with a commitment to initiatives aimed at
ending the global HIV epidemic [2]. This possibly reflects
the somewhat conservative German political landscape, and
perceptions that undiagnosed HIV is not a relevant problem.
Safety and efficacy results from trials such as the LAPTOP
study using the most up-to-date HIV regimens should help
to raise awareness of this unique patient group and guide
strategies to help earlier diagnosis.

In conclusion, combined efforts are needed to reduce the
persistent challenge of late diagnosis in Germany, including
greater political will, increased funding of education and
testing campaigns by governmental institutions, continued
education about HIV testing by HIV experts and pharma-
ceutical companies, and broad testing support by physicians
who are not routinely involved in HIV care. This approach
is necessary to ensure that Germany can meet the UNAIDS
95-95-95 aims by 2030.
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