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Abstract: Late diagnosis is still a major issue in HIV infection management, leading to important
consequences for both patients and community. In this perspective, HIV screening targeted on
some clinical conditions (HIV indicator conditions—HIVICs) emerged as a useful strategy, also
involving patients not considered at high behavioral risk. We organized an in-hospital HIVICs
guided screening campaign named ICEBERG in Milan, Italy, between 2019 and 2021. Among
the 520 subjects enrolled, mainly presenting with viral hepatitis or mononucleosis-like syndrome,
20 resulted HIV positive (3.8% prevalence). A significant proportion of them had multiple conditions
and advanced immunosuppression, with 40% being AIDS-presenters. As adherence to the screening
campaign was modest for non-ID specialists, educational interventions to raise clinicians’ sensitivity
are urgently needed. HIV-ICs guided testing was confirmed as a useful tool, but a combined approach
with other screening strategies seems to be essential for early HIV diagnosis.
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1. Introduction

Despite enormous progresses in HIV infection management achieved in the last
25 years, UNAIDS 2020 90-90-90 targets (90% of people living with HIV being diagnosed,
90% of them being on treatment, 90% of them being virologically suppressed) were not
universally achieved [1,2].

While in many countries antiretroviral (ARV) treatment availability is still limited, thus
hindering the achievement of the second and third UNAIDS 90 targets, in Western Europe,
availability of ARV drugs is widespread while the first target seems to be the hardest to
reach. In fact, according to epidemiological European reports, up to 1 out of 7 people
living with HIV (PLWH), estimated in 120,000 individuals, are not aware of their status [3].
Moreover, almost half of those newly diagnosed has advanced immunosuppression at the
time of diagnosis, defined as ‘late presenters’ or ‘late diagnosed’, with CD4+ lymphocytes
count less than 350/mm3. Most of them had previously sought medical attention on one
or more occasion for conditions that should have prompted HIV testing [3,4]. This delay
in diagnosis, estimated in up to three years, can lead to high morbidity and mortality as
immunodeficiency develops, increased healthcare-related costs and, moreover, onward
transmission of infection [5–8].

Therefore, screening strategies and early diagnosis achievement have a major role in
the effort to control and eventually stop HIV/AIDS epidemic. Since 2008, HIV indicator con-
dition (HIV-IC) guided screening emerged as an alternative to universal and risk behavior
driven testing, that showed suboptimal performances. HIV-ICs are clinical conditions more
frequently observed in HIV subjects than in seronegative individuals, and their recognition
should elicit HIV testing offer [9]. Sullivan, Raben, and colleagues identified in HIDES I
and II studies several conditions associated with considerable prevalence of HIV across
Europe, with moderate immunodeficiency at diagnosis [10,11]. Screening in settings with
HIV prevalence above 0.1% was shown to be cost effective in previous analyses [12]. This
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strategy showed promising results and therefore was endorsed and encouraged by ECDC,
who developed a specific guidance in 2014 [13,14]. Briefly, ICs could be divided into several
groups: (I) those resulted from high risk behavior (such as viral hepatitis and other sexually
transmitted infections); (II) conditions occurring in subjects with mild immunodepression
(such as Herpes zoster infection in people younger than 60 years, or bacterial pneumonia
below the age of 50); (III) AIDS defining conditions, and finally, (IV) conditions requiring
immunosuppressive treatment (such as chemotherapy for cancer) in which subjects need
to be aware of a undiagnosed HIV infection.

Despite some differences in conditions under study, HIV-ICs guided testing is currently
recommended by most international and national guidelines, especially in settings with
low HIV prevalence [15–17].

Italian epidemiological reports match European data, with almost 60% of newly
diagnosed patients presenting with advanced immunosuppression, and more than half of
them being AIDS-presenters [18].

Specific informed consent for HIV testing requested by Italian legislation appears
as a further obstacle to early diagnosis, sometimes hampering serological screening as
routine test and posing HIV on another level than other clinical conditions, contributing to
stigma [18].

The primary aim of the study was to verify feasibility and effectiveness of an in-
hospital condition-guided HIV screening in terms of number of new HIV cases and immune
competence upon diagnosis, evaluating its utility in early HIV diagnosis. A secondary
objective was to estimate prevalence of previously undiagnosed HIV within each indica-
tor condition.

2. Materials and Methods

A HIV-IC guided screening campaign named ICEBERG (HIV sCreening tEst BEyond
the taRGet) was organized in ASST Santi Paolo e Carlo, Milan, Italy, from January 2019 to
December 2021.

Infectious diseases, Dermatology, Hematology, Oncology, Neurology, Gynecology,
Gastroenterology wards, and the Intensive Care Unit were involved, since HIV-ICs were
expected to be most frequently observed in such units. Each unit provided a dedicated
health care professional, in charge of patients’ enrollment, informed consent obtaining, and
HIV test prescription. The study was approved by the local Ethical Committee.

As in HIV in Europe Guidance, HIV-ICs included AIDS-defining diseases, conditions
that may indicate initial immunological deficit (herpes zoster in subjects <60 yo, persistent
herpes simplex, pneumonia in subjects < 50 yo, mononucleosis-like syndrome, invasive
pneumococcal disease in subjects <50 yo, candidemia, dementia in subjects <60 yo, cerebral
lesions, persistent leukopenia, and persistent thrombocytopenia), conditions sharing same
transmission route with HIV (gonorrhea; viral hepatitis A, B, or C; and syphilis), and those
in which an undiagnosed HIV infection could cause severe clinical consequences, such as
neoplasm requiring chemotherapy (anal carcinoma, Hodgkin’s lymphoma) [13].

Basic demographic variables including sex, age, ethnicity, and nationality besides
one or more HIV-ICs, were collected in an anonymous electronic database. For subjects
who resulted HIV positive, basal HIVRNA, CD4+ lymphocytes count, and most plausible
transmission modality were investigated.

According to Italian legislation, informed consent was obtained with opt-in modality.
Fourth generation antibody-antigen combined whole blood HIV test was employed as
screening assay. In case of reactivity, a second sample was collected to perform confirmatory
test and Western Blot.

Statistical analysis was performed with Stata (StataCorp (College Station, TX, USA),
2021). Distribution of HIV positivity by demographic variables and HIV-ICs was analyzed
by Chi square test and Mann–Whitney U test with 95% confidence intervals. Factors
associated with HIV positive test were assessed by uni-and multi-variate logistic regres-
sion analysis.
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3. Results

From January 2019 to December 2021 520 patients presenting with a total of 628 HIV-
ICs were enrolled in the study. Most of the population was composed of Caucasian males,
mostly Italian, with median age 44 (IQR 32–59) years. However, a substantial rate of foreign
patients (n = 170, 33%) and non-Caucasian ethnicities (n = 134, 26%) were also included.

Most frequently encountered HIV-ICs were viral hepatitis, especially HBV (n = 155;
25%), mononucleosis-like syndrome (n = 101; 16%), and syphilis, both early and latent
(n = 72; 11.5%). Among the total cohort, 96 (19%) subjects were suffering from at least
one AIDS-defining disease; in detail: 66 had tuberculosis, 2 disseminated CMV infections,
9 non-Hodgkin’s lymphomas, 5 recurring pneumonia, 3 P. jirovecii pneumonia, 5 esophageal
candidiasis, 6 had dementia, and 1 Kaposi’s sarcoma.

Among the 425 patients presenting with single HIV-IC, 208 (49%) were diagnosed
with a sexually transmitted infection, 148 (35%) suffered from a condition possibly related
to mild immunosuppression, 63 (15%) had an AIDS-defining disease, and 6 (1%) performed
HIV test before starting anticancer treatment (Table 1).

Table 1. Demographic features of the 520 included subjects, stratified by number and type of HIV-IC.

Single HIV-IC N = 425 (82%)
Multiple
HIV-IC
N = 95
(18%)

Total Study
Population

N = 520
(100%)

AIDS-
Defining
Disease

N = 63 (12%)

Mild Immunosup-
pression Related

Condition
N = 148 (28%)

STI
N = 208
(40%)

Neoplasm
N = 6 (1%)

Gender
F 21 (33%) 55 (37%) 45 (22%) 2 (33%) 24 (25%) 147 (28%)

M 42 (67%) 93 (63%) 163 (78%) 4 (67%) 71 (75%) 373 (72%)

Italian nationality 26 (60%) 114 (77%) 148 (71%) 4 (67%) 58 (61%) 350 (67%)

Ethnicity

Caucasian 28 (65%) 118 (80%) 168 (81%) 5 (83%) 67 (69%) 386 (75%)

African 4 (6%) 5 (3%) 12 (6%) 0 6 (6%) 27 (5%)

Hispanic 8 (13%) 8 (5%) 5 (2%) 1 (17%) 7 (7%) 29 (5%)

Asian 10 (16%) 7 (5%) 7 (3%) 0 11 (11%) 35 (7%)

Maghrebi 13 (20%) 10 (7%) 16 (8%) 0 4 (4%) 43 (8%)

Age, median (IQR) 47 (34–56) 38 (27–46) 51 (35–67) 57 (36–81) 50 (37–64) 44 (32–59)

A total of 95 subjects (18%) presented with multiple conditions, with 82 (16% out
of total population) of them presenting with 2 HIV-ICs, and the remaining 13 patients
with three.

Subjects presenting with an STI, or multiple conditions were frequently males, while
the highest proportion of foreign patients was observed among those with AIDS-defining
diseases or multiple conditions (Table 1).

A total of 93 out of the 95 subjects with more than 1 condition had at least 1 STI
(Table 2). Almost half of this subgroup (41, 43%) presented with multiple STIs, with high
prevalence of Italian individuals. By contrast, frequency of non-Italian nationality was
highest among subjects presenting with AIDS defining disease and an STI.
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Table 2. Demographic features of the 95 subjects presenting with multiple HIV-ICs, stratified by type
of HIV-IC.

Multiple HIV-ICs, N = 95

Multiple
STIs

N = 41 (43%)

AIDS-
Defining

Disease + STI
N = 20 (22%)

Mild Immuno-
suppression

Related
Condition + STI

N = 25 (26%)

STI +
Neoplasm

N = 4
(4%)

AIDS-
Defining
Disease +
Neoplasm
N = 2 (2%)

AIDS-Defining
Disease + Mild

Immunodepression-
Related Condition +

STI N = 3 (3%)

Gender
F 10 (24%) 3 (15%) 9 (36%) 1 (25%) 1 (50%) 0

M 31 (76%) 17 (85%) 16 (64%) 3 (75%) 1 (50%) 3 (100%)

Italian nationality 34 (83%) 5 (25%) 13 (52%) 2 (50%) 2 (100%) 2 (67%)

Ethnicity

Caucasian 36 (88%) 7 (35%) 19 (76%) 2 (50%) 2 (100%) 2 (67%)

African 0 4 (20%) 1 (4%) 0 0 1 (33%)

Hispanic 3 (8%) 2 (10%) 2 (8%) 0 0 0

Asian 1 (2%) 7 (35%) 1 (4%) 1 (25%) 0 0

Maghrebi 1 (2%) 0 2 (8%) 1 (25%) 0 0

Age, median (IQR) 51 (41–68) 49 (32–58) 42 (28–54) 64 (41–86) 49 (39–58) 52 (40–66)

3.1. New HIV Diagnoses

Twenty new HIV infections were diagnosed, indicating 3.8% (95%CI 2.4–5.9) preva-
lence. These patients were mainly men, Italian, with median age 39 (32–44) years (Table 3).
Most frequently reported transmission route was heterosexual intercourse, accounting for
53%. Among these subjects, 9 (45%) presented with multiple HIV-ICs (Table 4). All these
9 patients were male and had at least 1 STI and another condition, with mononucleosis-like
syndrome being the most common.

An amount of 15 patients (80%) were late presenters, with LTCD4 count below
350/mm3 or AIDS defining disease, and among them 11 had LTCD4 count below 200/mm3,
thus defined as ‘with advanced disease’, so that median LTCD4 count was 49/mm3; im-
munological markers were apparently worse among patients with multiple conditions or
AIDS defining disease.
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Table 3. Newly diagnosed HIV infections.

Patient Age Gender Nationality HIV Indicator Conditions Transmission Route CD4 Cells/mm3 CD4% HIVRNA Copies/mL

1 32 F Nigeria Pneumonia (<50 yo) Heterosexual 176 9 24.703

2 47 M Italy P. jirovecii pneumonia Heterosexual 1 5 16.605

3 23 M Morocco Pneumonia (<50 yo); HBV and HCV infection IDU 1100 25 5.472

4 45 F Ethiopia Dementia (<60 yo) Heterosexual 31 5 130.721

5 40 M Italy Gonorrhea; Syphilis n.a. n.a. n.a. n.a.

6 36 M Perù Mononucleosis-like syndrome (acute HIV infection) MSM 119 5 13,000.000

7 42 M Italy HBV infection IDU 21 8 1146.543

8 54 F Italy Herpes zoster (<60 yo) Heterosexual 224 20 1.333

9 34 F Italy Mononucleosis-like syndrome Heterosexual 27 8 320.323

10 42 M Italy Mononucleosis-like syndrome; HCV infection;
Syphilis n.a. 117 16 186.988

11 67 M Italy Esophageal candidiasis; HBV infection; Syphilis Heterosexual 18 1 160.831

12 40 M Italy HBV infection; Kaposi’s sarcoma;
Mononucleosis-like syndrome MSM 49 4 167.638

13 32 F Italy HBV infection (pregnant patient) Heterosexual 361 29 25.329

14 32 M Italy Mononucleosis-like syndrome MSM 6 3 69.517

15 27 M Italy Mononucleosis-like syndrome n.a. 1706 34 544.599

16 51 M Italy Esophageal candidiasis; HCV infection; P. jirovecii
pneumonia IDU 3 1 39.759

17 24 M Italy Mononucleosis-like syndrome; Syphilis MSM 367 15 4607.623

18 40 M Sierra Leone Tuberculosis; HBV infection Heterosexual 202 18 4047.851

19 31 M Perù Syphilis; Mononucleosis-like syndrome;
disseminated CMV infection MSM 19 4 398.424

20 31 M Italy P. jirovecii pneumonia Heterosexual 11 2 118.494
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Table 4. Demographic features and immunological profile of the 20 HIV positive subjects, according
to number and type of HIV-IC. “*” indicate that those data are not median but means, as only two
patients belong to “STI” cathegory.

Single HIV-IC and HIV Positive N = 11 (55%)
Multiple

HIV-ICs and
HIV Positive
N = 9 (45%)

Total
HIV-Positive
N = 20 (100%)

AIDS-Defining
Disease

N = 3 (15%)

Mild
Immunosuppression

Related Condition
N = 6 (30%)

STI N = 2
(10%)

Gender
F 1 (33%) 3 (50%) 1 (50%) 0 5 (25%)

M 2 (67%) 3 (50%) 1 (50%) 9 (100%) 15 (75%)

Italian nationality 2 (67%) 4 (66%) 2 (100%) 6 (67%) 14 (70%)

Ethnicity

Caucasian 2 (67%) 4 (66%) 2 (100%) 6 (67%) 14 (70%)

African 1 (33%) 1 (17%) 0 1 (11%) 3 (15%)

Hispanic 0 1 (17%) 0 1 (11%) 2 (10%)

Asian 0 0 0 0 0

Maghrebi 0 0 0 1 (11%) 1 (5%)

Age, median (IQR) 46 (31–48) 34 (31–41) 37 * 40 (29–47) 39 (32–42)

LTCD4/mm3, median
(IQR)

11 (1–31) 148 (22–595) 941 * 83 (18–326) 49 (11–202)

3.2. Factors Associated with HIV Infection

Sex, nationality, ethnicity, and age did not emerge as significantly associated with
HIV test positivity by Chi square or Mann–Whitney U test, although a trend towards
younger median age in HIV positive subjects was observed. Moreover, as expected, patients
presenting with multiple HIV-ICs resulted more commonly HIV positive (Table 5). Both
univariate and multivariate logistic regression analysis confirmed these results, with a
moderate risk reduction for 10 years age increment and substantial augmentation for
subjects presenting with three conditions (Table 6).

Table 5. HIV infection distribution according to demographic variables by Chi square and Mann–
Whitney U test.

HIV Neg N = 500 HIV Pos N = 20

N Prevalence (CI 95%) N Prevalence
(CI 95%) p

Gender
Female 142/147 97 (92–99) 5/147 3 (1–8)

0.741
Male 358/373 96 (93–98) 15/373 4 (2–7)

Italian
No 164/170 97 (92–99) 6/170 3 (1–8)

0.794
Yes 336/350 96 (93–98) 14/350 4 (2–7)

Ethnicity

Caucasian 371/385 96 (94–98) 14/385 4 (2–6)

0.155

African 23/26 89 (70–97) 3/26 11 (3–30)

Hispanic 26/28 93 (76–99) 2/28 7 (1–24)

Asian 35/35 100 (88–100) 0 -

Maghrebi 42/43 98 (87–100) 1/43 2 (0–13)

Age, median (IQR) 45 (32–59) 39 (32–44) 0.054
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Table 6. Factors associated with HIV positivity by univariate and multivariate logistic regression analysis.

Univariate Analysis Multivariate Analysis

OR p aOR p

HIV-ICs number
(vs. 1)

2 1.4 (0.4–5.2) 0.590 1.9 (0.5–7.2) 0.359

3 32.3 (9.3–111.9) <0.001 51.5 (12.2–217.3) <0.001

Male gender (vs. female) 1.2 (0.4–3.3) 0.741 0.8 (0.2–2.4) 0.635

Ethnicity (vs. Caucasian)

African 3.1 (0.8–11.6) 0.087 2.6 (0.6–11) 0.190

Hispanic 1.9 (0.4–9) 0.396 1.4 (0.3–3.5) 0.710

Asian - - - -

Maghrebi 0.6 (0.1–5) 0.670 0.3 (0.03–3.5) 0.355

Age (10 years increment) 0.7 (0.6–1) 0.051 0.7 (0.5–0.9) 0.015

3.3. HIV Prevalence within HIV-Ics

HIV infection prevalence resulted above 0.1% in thirteen conditions (esophageal can-
didiasis, dementia in patients < 60 yo, gonorrhea, herpes zoster in patients < 60 yo, HBV or
HCV infection, tuberculosis, disseminated CMV infection, pneumonia in patients < 50 yo,
P. jirovecii pneumonia, Kaposi’s sarcoma, syphilis, and mononucleosis-like syndrome;
Table 7). No HIV infection was detected in nine conditions, all of them were infrequently
encountered. Another condition, HAV infection, was quite common in our series, but none
among the 52 tested subjects resulted HIV positive.

Table 7. HIV infection prevalence within each HIV-IC.

HIV Neg HIV Pos

N Prevalence (95% CI) N Prevalence (95% CI)

Candidaemia 2/2 100 (29–100) 0 -

Esophageal candidiasis 3/5 60 (23–88) 2/5 40 (12–77)

Anal carcinoma 1/1 100 (17–100) 0 -

Cervical carcinoma 1/1 100 (17–100) 0 -

Dementia (<60 yo) 5/6 83 (42–99) 1/6 17 (1–58)

Gonorrhea 9/10 90 (57–100) 1/10 10 (0–43)

Herpes zoster (<60 yo) 4/5 80 (36–98) 1/5 20 (2–64)

HAV infection 52/52 100 (92–100) 0 -

HBV infection 149/155 96 (92–98) 6/155 4 (2–8)

HCV infection 57/60 95 (86–99) 3/60 5 (1–14)

Tuberculosis 65/66 99 (91–100) 1/66 2 (0–8)

Atypical micobacteriosis 1/1 100 (17–100) 0 -

Cerebral lesions 5/5 100 (51–100) 0 -

Hodgkin’s lymphoma 2/2 100 (29–100) 0 -

Non-Hodgkin’s lymphoma 9/9 100 (66–100) 0 -

Disseminated CMV infection 1/2 50 (9–91) 1/2 50 (9–91)

Invasive pneumococcal disease
(<50 yo) 2/2 100 (29–100) 0 -

Pneumonia (<50 yo) 60/62 97 (88–100) 2/62 3 (0–12)
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Table 7. Cont.

HIV Neg HIV Pos

N Prevalence (95% CI) N Prevalence (95% CI)

P. jirovecii pneumonia 0 3/3 100 (38–100)

Recurring pneumonia (>2 episodes/12 month) 5/5 100 (51–100) 0 -

Kaposi’s sarcoma 0 1/1 100 (17–100)

Syphilis 67/72 93 (84–97) 5/72 7 (3–16)

Mononucleosis-like syndrome 93/101 92 (85–96) 8/101 8 (4–15)

4. Discussion

The present analysis revealed high HIV prevalence in the subset of enrolled hospital-
ized patients presenting with various clinical conditions, possibly indicating an underlying
immunosuppression in Milan, Italy. Condition-guided screening emerged in recent decades
as a promising strategy to identify undiagnosed HIV infection, entailing some advantages,
that were confirmed in our analysis.

First, HIV test offer is independent from perceived a priori risk. In fact, many studies
highlighted how healthcare professionals might not detect some risky exposures, or patients
could also not disclose certain behaviors, mainly for the fear of being judged [19,20].

Additionally, several other papers reported that one of the most significant barriers to
HIV test execution is a certain degree of hesitation about its offer, mainly because healthcare
personnel declare lack of specific training [21,22]. In this perspective, a standardized test
offer based on prespecified objective triggers as HIV-ICs can overcome such obstacles and
normalize HIV screening as part as routine analysis in presence of some medical conditions.
This emerged in our study, as some of the HIV positive patients would not have been
identified by risk assessment only, not belonging to high-risk groups.

On the other hand, condition-based strategy allowed to identify a relatively high
number of HIV positive subjects by running a limited number of tests, as opposed to
universal screening, entailing high volume of test performed to find one case, especially
in limited prevalence settings as Wester Europe [23]. Nevertheless, we must consider that
this approach results in the identification of possibly long-lasting HIV infection, as LTCD4
cell counts at HIV diagnosis are indicative of late presentation or advanced disease strata.
Thus, such an approach cannot be considered the most convenient in terms of public health,
as these newly identified PLWH might have transmitted the infection over years being
unaware of their condition. Of note, testing these individuals during one of their previous
medical encounters might have led to an earlier diagnosis.

Regarding the twenty HIV positive subjects identified in our analysis, their demo-
graphic characteristics match those of the newly diagnosed patients according to Italian
and European data, with young men under the age of 40 years being the most affected
group, and 20–30% originating from high prevalence countries [3,18].

The most striking difference resides in transmission mode: in our analysis male-to-
male sexual transmission accounted only for 30%, well below epidemiological data from
Italian Registry. Given the limited number of HIV positive subjects in the present study,
with transmission mode being declared only for 17 of them, small variations in frequencies
reflected consistent fluctuation of relative weight. Moreover, presence of risky behavior was
only assessed for the HIV positive subgroup, so that we cannot exclude that this difference
may be due to a general limited representation of MSMs in our cohort.

Two main other observations arise from our analysis. First, the great part of the newly
diagnosed patients had consistent CD4 lymphocytes depletion, implicating substantial
immunosuppression, and 40% had an AIDS-defining condition. These results match data
from epidemiological reports, indicating that HIV infection is mostly diagnosed in late
stages, with well-known relevant clinical, economic, and public health implications [3].
Condition-based screening seems not to be able to hinder this trend; however, the current
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study design lacks data on the previous medical encounters of newly diagnosed HIV
individuals, which may show that indicator-guided testing may be beneficial in identifying
HIV in the early stages.

Second, mononucleosis-like syndrome emerged as the most common condition among
those subjects (40%), and HIV prevalence among all patients affected by this condition was
around 8%. Despite this clinical presentation is quite non-specific and common among the
general population, it might hide both an acute retroviral syndrome and a long-course HIV
infection revealing with constitutional symptoms. Similar results were presented in HIDES
I and II studies, where HIV prevalence among subjects with mononucleosis-like syndrome
was 4–5% [10,11]. Based on those results, HIV screening is nowadays recommended in
such patients by national and international guidelines [16,24].

Indeed, these symptoms should prompt HIV testing in primary care facilities and/or
community pharmacies in which medical staff are likely to see many cases of febrile ill-
nesses, thus potentially increasing the rate of HIV diagnosis in the earliest stages of disease.

In a recent study also investigating feasibility of HIV-ICs guided screening in a Sar-
dinian hospital, De Vito et al. found similar results, with 3.7% prevalence of previously
unknown HIV infection. Eight out of eleven HIV positive patients had advanced immuno-
suppression, and five of them had an AIDS-defining condition at diagnosis [25].

Two-thirds of the study period coincided with the COVID19 pandemics. The complete
reorganization of healthcare systems negatively affected all screening campaigns and all
activities non-SARS-CoV-2 related [26,27]. Anyway, this could only partially explain the
general low adherence to this condition guided screening strategy, as enrollment was
limited also in 2019, in the pre-pandemic setting. Previous papers reported poor adherence
to HIV testing, both with universal and targeted strategies [19,23,28]. In particular, the same
authors of the HIDES studies found low actuation of the strategy they proposed, despite
provided evidence of its effectiveness, acknowledged at the international level [29,30].

In our cohort, the great majority of HIV tests were prescribed by either infectious
disease specialists or by dermatologists, underlying a certain reluctance in test offer by
other clinicians, not routinely involved in HIV and STI management. This could be due
to a suboptimal knowledge of international recommendations for HIV screening, and of
the prevalence of HIV in the disease they are expert of, but also a lack of confidence in
facing such topic, commonly considered limited to some specific populations, actually
contributing to HIV-related stigma. On the other hand, a British study reported how in 2017
HIV screening was not mentioned in many guidelines regarding HIV-IC management [31].
In this perspective, guidelines update associated with direct education in terms of HIV
prevalence among HIV-ICs and condition guided screening performance could definitely
increase clinicians’ awareness towards this subject. Recently, Garcia-Garcia and colleagues
showed the effectiveness of a brief educational intervention on non-HIV specialists at
a tertiary hospital in Spain. In addition to increasing physicians’ awareness of current
guidelines on HIV screening, the authors observed a significant increase in number of
prescribed tests and new diagnoses [32].

A possible further deterrent to HIV screening might have been the need for explicit
informed consent and pre -test counselling, as required by Italian legislation, being a
time-consuming step. This approach adopted in the pre-ART era, sometimes termed HIV-
exceptionalism, was overcome in some countries such as the USA with an opt-out strategy,
by which patients get tested unless actively declining [33].

Many conditions were extremely rare in our analysis. While some of them may have
been rarely observed in fact, some others, such as lymphomas, were presumably much
more common than reported and likely triggered HIV test, as part of well-established
clinical practice, but were not enrolled in Iceberg study for unknown reasons.

Our analysis has some relevant limitations. First, no retrospective phase was designed,
so that it is not possible to detect any difference in terms of HIV test coverage with respect
to previous standard.
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Moreover, since the total number of patients with HIV-ICs and patients test refusal
were not evaluated, no conclusion can be drawn about test offer nor about the gap between
subjects who accepted the screening and those enrolled in the study, and selection bias
cannot therefore be excluded. Third, the reasons for previous medical contact in newly
diagnosed HIV-infected subjects are unavailable; a detailed analysis of these data may lead
to findings in contrast to those we report in the present paper by showing that indicator
condition-based testing, if broadly and consistently applied, may be extremely useful in
identifying people early in the course of HIV infection.

5. Conclusions

In conclusion, condition-based HIV screening confirmed to be feasible and highlighted
a significant prevalence of newly diagnosed infection in healthcare settings, although
immunodepression was already advanced in most cases. However, this strategy remains
poorly applied by non-ID clinicians, and its implementation is key to identifying the hidden
part of HIV infection. A combined approach, including out-of-hospital screening strategies
involving asymptomatic subjects, or those with non-specific symptoms (i.e., mononucleosis-
like illness) in primary care facilities/community pharmacies together with changes in
legislative aspects, such as opt-out modality testing and educational campaigns among
non-ID clinicians, seems to be necessary for early diagnosis, achieving the first UNAIDS
95 goal.
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C.; Anderson, J.; et al. Improving the evidence for indicator condition guided HIV testing in Europe: Results from the HIDES II
study–2012–2015. PLoS ONE 2019, 14, e0220108. [CrossRef]

12. Sanders, G.D.; Bayoumi, A.M.; Sundaram, V.; Bilir, S.P.; Neukermans, C.P.; Rydzak, C.E.; Douglass, L.R.; Lazzeroni, L.C.; Holodniy,
M.; Owens, D.K. Cost-Effectiveness of Screening for HIV in the Era of Highly Active Antiretroviral Therapy. N. Engl. J. Med. 2005,
352, 570–585. [CrossRef]

13. European Centre for Disease Prevention and Control. HIV Testing: Increasing Uptake and Effectiveness in the European Uniou;
European Centre for Disease Prevention and Control: Stockholm, Sweden, 2010.

14. HIV in Europe Initiative. HIV Indicator Conditions: Guidance for Implementing HIV Testing Inadults in Health Care Set-
tings. 2014. Available online: http://www.hiveu-rope.eu/Portals/0/Documents/Guidance.pdf.pdf?ver=2014-01-29-113626-000
(accessed on 14 November 2021).

15. Centers for Disease Control and Prevention. Revised Recommendations for HIV Testing of Adults, Adolescents, and Pregnant
Women in Health-Care Settings. 2006. Available online: https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5514a1.htm
(accessed on 7 November 2021).

16. Ministero Della Salute—Commissione Nazionale AIDS. Documento di Consenso Sulle Politiche di Offerta e le Modalità di
Esecuzione del Test per HIV in Italia. 2011. Available online: https://www.salute.gov.it/imgs/C_17_pubblicazioni_1647_allegato.
pdf (accessed on 17 November 2021).

17. NICE. HIV Testing: Increasing Uptake among People Who May Have Undiagnosed HIV. 2016. Available online: https://www.
nice.org.uk/guidance/ng60/chapter/Recommendations (accessed on 17 November 2021).

18. Istituto Superiore di Sanità. Aggiornamento Delle Nuove Diagnosi di Infezione da HIV e dei Casi di AIDS in Italia. 2021.
Available online: https://www.epicentro.iss.it/aids/epidemiologia-italia (accessed on 19 June 2022).

19. Felsen, U.R.; Torian, L.V.; Futterman, D.C.; Stafford, S.; Xia, Q.; Allan, D.; Esses, D.; Cunningham, C.O.; Weiss, J.M.; Zingman, B.S.
An expanded HIV screening strategy in the Emergency Department fails to identify most patients with undiagnosed infection:
Insights from a blinded serosurvey. AIDS Care 2020, 32, 202. [CrossRef]

20. Pringle, K.; Merchant, R.C.; Clark, M.A. Is self-perceived HIV risk congruent with reported HIV risk among traditionally lower
HIV risk and prevalence adult emergency department patients? Implications for HIV testing. AIDS Patient Care STDS 2013, 27,
573–584. [CrossRef]

21. Elmahdi, R.; Gerver, S.M.; Guillen, G.G.; Fidler, S.; Cooke, G.; Ward, H. Low levels of HIV test coverage in clinical settings in the
UK: A systematic review of adherence to 2008 guidelines. Sex. Transm. Infect. 2014, 90, 119–124. [CrossRef] [PubMed]

22. Rayment, M.; Thornton, A.; Mandalia, S.; Elam, G.; Atkins, M.; Jones, R.; Nardone, A.; Roberts, P.; Tenant-Flowers, M.;
Anderson, J.; et al. HIV testing in non-traditional settings–the HINTS study: A multi-centre observational study of feasibility and
acceptability. PLoS ONE 2012, 7, e39530. [CrossRef] [PubMed]

23. D’Almeida, K.W.; Kierzek, G.; de Truchis, P.; le Vu, S.; Pateron, D.; Renaud, B.; Semaille, C.; Bousquet, V.; Simon, F.;
Guillemot, D.; et al. Modest public health impact of nontargeted human immunodeficiency virus screening in 29 emergency
departments. Arch. Intern. Med. 2012, 172, 12–20. [CrossRef]

24. European Center for Disease Prevention and Control. Public Health Guidance on HIV, Hepatitis B and C Testing in the EU/EEA–An
Integrated Approach; European Centre for Disease Prevention and Control (ECDC): Solna, Sweden, 2018. [CrossRef]

25. De Vito, A.; Colpani, A.; Mameli, M.S.; Bagella, P.; Fiore, V.; Fozza, C.; Montesu, M.A.; Fois, A.G.; Filigheddu, F.; Manzoni, N.; et al.
HIV Infection Indicator Disease-Based Active Case Finding in a University Hospital: Results from the SHOT Project. Infect. Dis.
Rep. 2023, 15, 94–101. [CrossRef]

26. Global HIV Prevention Coalition. Preventing HIV Infections at the Time of a New Pandemic A Synthesis Report on
Programme Disruptions and Adaptations during the COVID-19 Pandemic in 2020. 2020. Available online: https:
//www.unaids.org/sites/default/files/media_asset/Status%20of%20HIV%20Prevention%20Services%20in%20the%20
Time%20of%20COVID-19_web.pdf (accessed on 20 November 2021).

27. Guaraldi, G.; Borghi, V.; Milic, J.; Carli, F.; Cuomo, G.; Menozzi, M.; Santoro, A.; Orlando, G.; Puzzolante, C.; Meschiari, M. The
Impact of COVID-19 on UNAIDS 90–90–90 Targets: Calls for New HIV Care Models. Open Forum. Infect. Dis. 2021, 8, ofab283.
[CrossRef]

28. Haukoos, J.S. The impact of nontargeted HIV screening in emergency departments and the ongoing need for targeted strategies.
Arch Intern Med. 2012, 172, 20–22. [CrossRef] [PubMed]

29. Bogers, S.J.; Hulstein, S.H.; van der Loeff, M.S.; de Bree, G.J.; Reiss, P.; van Bergen, J.E.; Geerlings, S.E. Current evidence
on the adoption of indicator condition guided testing for HIV in western countries: A systematic review and meta-analysis.
EClinicalMedicine 2021, 35. [CrossRef] [PubMed]

https://doi.org/10.2807/1560-7917.ES.2017.22.48.17-00771
https://www.ncbi.nlm.nih.gov/pubmed/29208159
https://doi.org/10.1111/j.1468-1293.2008.00592.x
https://doi.org/10.1371/journal.pone.0052845
https://doi.org/10.1371/journal.pone.0220108
https://doi.org/10.1056/NEJMsa042657
http://www.hiveu-rope.eu/Portals/0/Documents/Guidance.pdf.pdf?ver=2014-01-29-113626-000
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5514a1.htm
https://www.salute.gov.it/imgs/C_17_pubblicazioni_1647_allegato.pdf
https://www.salute.gov.it/imgs/C_17_pubblicazioni_1647_allegato.pdf
https://www.nice.org.uk/guidance/ng60/chapter/Recommendations
https://www.nice.org.uk/guidance/ng60/chapter/Recommendations
https://www.epicentro.iss.it/aids/epidemiologia-italia
https://doi.org/10.1080/09540121.2019.1619663
https://doi.org/10.1089/apc.2013.0013
https://doi.org/10.1136/sextrans-2013-051312
https://www.ncbi.nlm.nih.gov/pubmed/24412996
https://doi.org/10.1371/journal.pone.0039530
https://www.ncbi.nlm.nih.gov/pubmed/22745777
https://doi.org/10.1001/archinternmed.2011.535
https://doi.org/10.2900/79127
https://doi.org/10.3390/idr15010010
https://www.unaids.org/sites/default/files/media_asset/Status%20of%20HIV%20Prevention%20Services%20in%20the%20Time%20of%20COVID-19_web.pdf
https://www.unaids.org/sites/default/files/media_asset/Status%20of%20HIV%20Prevention%20Services%20in%20the%20Time%20of%20COVID-19_web.pdf
https://www.unaids.org/sites/default/files/media_asset/Status%20of%20HIV%20Prevention%20Services%20in%20the%20Time%20of%20COVID-19_web.pdf
https://doi.org/10.1093/ofid/ofab283
https://doi.org/10.1001/archinternmed.2011.538
https://www.ncbi.nlm.nih.gov/pubmed/22025100
https://doi.org/10.1016/j.eclinm.2021.100877
https://www.ncbi.nlm.nih.gov/pubmed/34027336


Life 2023, 13, 1014 12 of 12

30. Raben, D.; Sullivan, A. Implementation of indicator condition guided HIV testing still lagging behind the evidence. EClini-
calMedicine 2021, 36. [CrossRef]

31. Lord, E.; Stockdale, A.J.; Malek, R.; Rae, C.; Sperle, I.; Raben, D.; Freedman, A.; Churchill, D.; Lundgren, J.; Sullivan, A.K.; et al.
Evaluation of HIV testing recommendations in specialty guidelines for the management of HIV indicator conditions. HIV Med.
2017, 18, 300. [CrossRef] [PubMed]

32. García García, A.; Martínez-Sanz, J.; Vivancos Gallego, M.; Cano, C.; Romero, B.; Sánchez-Conde, M.; Vélez Díaz-Pallarés, M.;
González Vázquez, M.; Gea Rodríguez, F.; Galán Montemayor, J.; et al. HIV testing training for non-HIV specialists in a tertiary
hospital: Change in attitudes and rates of HIV screening, P120, HIV Glasgow, 23–26 October 2022, Glasgow, UK/Virtual. J. Int.
AIDS Soc. 2022, 25 (Suppl. S6), e26009.

33. Chadwick, D.R.; Page, E.; Wilkinson, D.; Savulescu, J. Implied consent for HIV testing in the UK: Time for a new approach? Lancet
HIV 2022, 9, e63–e66. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.eclinm.2021.100918
https://doi.org/10.1111/hiv.12430
https://www.ncbi.nlm.nih.gov/pubmed/27535357
https://doi.org/10.1016/S2352-3018(21)00276-9
https://www.ncbi.nlm.nih.gov/pubmed/34890561

	Introduction 
	Materials and Methods 
	Results 
	New HIV Diagnoses 
	Factors Associated with HIV Infection 
	HIV Prevalence within HIV-Ics 

	Discussion 
	Conclusions 
	References

