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Background: Pre-exposure prophylaxis (PrEP) for populations 
at high risk for human immunodeficiency virus (HIV) is still 
not available in Israel.
objectives: To analyze post-exposure prophylaxis (PEP) treat- 
ment adherence rates among adult men in Tel Aviv, Israel, who 
have sex with men (MSM), and to obtain data on the demo- 
graphics of PEP users, exposure types, timeline of exposure 
and PEP administration, incidence of side effects, number 
of treatments per individual, and satisfaction with selected 
elements of treatment provision. 
Methods: The authors conducted an observational cohort 
study of adult MSM who requested PEP treatment in the 
Tel Aviv Sourasky Medical Center. Information from patients 
receiving treatment between January 2013 and June 2014 was 
obtained through telephone interviews by means of a 30-item 
questionnaire. 
results: Of 336 individuals requesting PEP treatment, 255 
(75.9%) were adult MSM, and 100 (39.2%) satisfactorily 
completed the interview. The average age of the study cohort 
was 32.4 years (standard deviation of 7.5). Ninety-one (91%) 
reported completing a full 28-day course of treatment, 84% 
reported side effects, and 20% underwent multiple courses. 
Satisfaction was high for interactions with the HIV specialists. 
Patient experience with PEP treatment in the emergency room 
setting, and follow-up were inadequate and deficient. 
Conclusions: PEP adherence rates in Tel Aviv were significantly 
higher than previously reported. PEP should be administered 
in designated community settings. PrEP as a general treatment 
policy might suit the MSM population in Tel Aviv. 
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aBstract:

KeY words:

a cquired immune deficiency syndrome (AIDS) is a severe 
viral syndrome caused by human immunodeficiency virus 

(HIV) infection, which was first reported in a small number 

of homosexual men in California and New York over 30 years 
ago [1]. By the end of 2014, the World Health Organization 
estimated that 36.9 million people were living with HIV 
globally, and that two million had been newly infected that 
year [2]. There are several populations at high risk of infec-
tion, including intravenous (IV) drug users and people who 
engage in unprotected sexual intercourse. In the United States, 
although men who have sex with men (MSM) are estimated to 
represent only 4% of men [3], they accounted for 63% of new 
HIV infections in 2010, representing a 12% rise compared to 
the 2008 figures [4]. The two main groups of individuals who 
request post-exposure prophylaxis (PEP) are health care per-
sonnel and the general public. The former group is infected in 
a medical setting and usually receives professional and prompt 
medical care. The non-health care population is separated into 
subgroups based on lifestyle, exposure type, infection route and 
their relative infection rates. Of all the routes of infection, the 
most prevalent is unprotected sexual contact, closely followed 
by the use of contaminated syringes among IV drug users [5]. 
A single unprotected exposure to a known HIV-positive source 
through anal receptive sexual contact leads to an estimated 
138 infections per 10,000 incidents, while unprotected anal 
insertive sexual contact poses a much lower risk, estimated to 
be 11 infections per 10,000 incidents [6]. 

As a rule, the higher the viral load of the source, the higher 
the rate of infection. Chronically untreated or acutely infected 
patients pose a higher risk of infection compared to individuals 
on an effective anti-retroviral treatment regimen, whose risk of 
infection is practically nil [7,8]. When first exposed, and for a 
short 72 hour window of time, PEP consisting of a combination 
of three medications over the course of 28 days may reduce 
the rate of infection by up to 81% [9-11]. U.S. and European 
guidelines allow physicians in those countries to also prescribe 
pre-exposure prophylaxis (PrEP), which has been gaining rec-
ognition as the recommended treatment for high-risk popula-
tions, such as MSM. Unfortunately, those guidelines have yet to 
be approved for use in many countries, including Israel. 

In Israel 8449 new cases of HIV/AIDS were registered 
between 1981 and 2014. In 2014, 468 new cases were reported, 
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with an incidence of 56.4 new cases per million population 
[12]. In search of ways to improve treatment efficacy, we 
looked at the characteristics of this heterogeneous population, 
the routes of infection, and the rates of adherence. We also 
sought to expose the weaknesses of Israel’s health care system 
in managing exposure cases and in communicating preventive 
measures to specific high-risk populations. A previous study in 
Israel on PEP requests and administration was generalized to 
various types of HIV exposure, including health care personnel 
and the general public, and did not address treatment adher-
ence rates. In addition, there was no focus on MSM as a group, 
which constitutes the largest population applying for PEP in 
Tel Aviv [13].

PatIents and metHods
The study population includes MSM older than 18 years of age 
who were treated with PEP in the Tel Aviv Sourasky Medical 
Center between January 2013 and June 2014. The primary 
objective of this observational cohort study was to analyze 
PEP treatment adherence. The secondary objective was to 
obtain data on the demographics of PEP users, exposure types, 
timeline of exposure and PEP administration, incidence of 
side effects, number of PEP treatments per individual, type of 
follow-up, and satisfaction with selected elements of treatment 
provision. 

Telephone interviews were conducted by a single physician 
(N.O.) during the 3 month period July to October 2014. During 
that time five attempts were made to contact each of the 255 
patients. 

The questionnaire was approved by Sourasky’s ethics com-
mittee, and each participant verbally approved participation in 
the study. The structured questionnaire designed for the current 
investigation consisted of 30 items and the respondents were 
asked to score each one from 1 to 5 (1 = do not agree at all, 
5 = agree entirely). At the end of each interview the partici-
pants were asked to evaluate, in their own words, their level of 
satisfaction with the whole process of administering the PEP 
treatment. All PEP regimens were protease inhibitor-based. 

results
A total of 336 patients visited the hospital’s emergency room 
(ER) for the purpose of obtaining PEP after having been 
exposed to a suspected HIV source during the study period; 
255 (75.9%) of them involved adult MSM [Figure 1]. A full 
telephone interview was completed by 100 men (39.2%), who 
comprised the study group and their data were analyzed. Non-
respondents could not be reached by phone, or heard the intro-
duction and chose not to participate in the study.

The average age of those PEP recipients who responded to 
the interview was 32.4 years [standard deviation (SD) ± 7.5] at 

the time of treatment administration [Table 1]. Ninety-one of 
the respondents (91%) reported having completed a full 28 day 
course of treatment. 

The respondents waited an average of 20.4 hours (SD ± 19.0) 
from the time of exposure until arrival at the ER. Side effects, 
which were rated according to the extent to which they interfered 
with daily activities, were reported by 84 participants (84%), and 
40% of the total population reported them as being severe. 

Of the 100 respondents, 20 (20%) reported having undergone 
more than one course of PEP, with an average of 2.3 courses 
per individual. Seventy-one respondents claimed that they 
underwent regular HIV tests, while 24 (24%) reported having 
undergone only one post-exposure blood test. Ninety-seven 
respondents (97%) had requested treatment after possible expo-

figure 1. Population that requested PEP treatment 

table 1. Treatment characteristics of respondents

Full 28 day 
course
(n=91)

Partial 
course
(n=9)

total 
population
(n=100)

Age, years 
Average (SD) 32.63 (± 7.58) 30.89 (± 7.36) 32.47 (± 7.57)

Hours since exposure
≤ 24 
≤ 48 
≤ 72 
> 72 

68
18
5
0

7
2
0
0

75
20
5
0

side effects
Mild to moderate
Severe

56
35

4
5

60
40

no. of PeP courses
One 
Two 
> two
No answer

66
14
4
7

6
2
0
1

72
16
4
8

regular (twice yearly) HIv 
testing 
No 
Yes

28
63

1
8

29
71

type of sexual contact
Penetrative
Receptive
Both
Other

34
23
27
7

3
4
2
0

37
27
29
7

SD = standard deviation

All PEP requests
n=336

Total MSM
n=255

Responded to the questionnaire
n=100

Excluded = 81
Women = 44
Men (needle stick) = 15
Men (heterosexual) = 22
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better to medical guidance in a more discreet setting involving 
less harried attention on the part of the physician. In addition, 
post-exposure seekers visiting the ER to receive PEP within the 
initial 72 hour timeframe are often subjected to long waiting 
periods before being seen by a physician. Some patients who 
visit the ER toward the end of this timeframe may find that 
the wait obliges them to start the treatment later than recom-
mended. 

Respondents in our survey were like-minded in their prefer-
ence to be treated outside the ER in a specialized community-
based setting for both the initial treatment and the follow-up 
process [Table 2], although approval ratings for our HIV clinic 
were high [Table 2]. A discreet community-based specialized 
clinic operated by staff trained to provide service for sexually 
transmitted diseases (STDs) would appear to be a appropriate 
substitute for the ER. A suitable comparable model is Britain’s 
sexual health clinics, which provide specific services including 
PEP according to the British Association for Sexual Health and 
HIV guidelines [20]. Establishing this service in Tel Aviv can be 
beneficial in terms of providing better treatment for STDs and 
follow-up, PrEP, and psychosocial and educational solutions for 
patients, while reducing the number of ER visits. 

sure through unprotected sexual contact, of whom 38% reported 
penetrative sexual contact, 28% reported receptive contact, and 
30% reported a combination of the two.

Both the ER visit and the treatment procedures were per-
ceived as stressful events, while approval ratings for the HIV 
medical clinic were high [Table 2]. The media were the main 
source of information on the availability of  PEP treatment 
[Table 2]. 

dIscussIon
Tel Aviv is home to Israel’s largest LGBTQ community (lesbian, 
gay, bisexual, transgender and queer), including a substantial 
MSM population. Tel Aviv Sourasky Medical Center is a ter-
tiary center serving multiple populations at high risk of HIV 
infection, including MSM and other high-risk populations, 
such as African immigrants and IV drug users. The adherence 
of such high risk individuals to PEP as a preventive strategy has 
never been investigated in Israel. 

The PEP administration process is complex and based 
on the specific characteristics of the exposed person and the 
circumstances of the exposure [14]. Other than side effects, 
erroneously delivered PEP treatment is costly and may have 
serious economic implications. The recommended treatment 
policy is to administer PEP when the exposure was via a high 
risk route from an HIV-positive source or from a source at high 
risk for an HIV infection, and to do so within 72 hours [15]. A 
threshold of 0.1% infection risk is generally used when deciding 
to prescribe PEP [16]. 

Full adherence to treatment in this study was 91%, which 
is higher than reported in the literature among comparable 
populations. The latter values varied between 24% and 78%, 
and they were especially low among sexual assault victims com-
pared to the known high-risk groups [17]. The overall treat-
ment adherence rate was determined in a meta-analysis by Ford 
and colleagues [18] who reviewed 97 publications with 21,462 
initiations of PEP treatment. The average rate of full adherence 
to the 28 day regimen was 56.6%. MSM had the highest rate of 
any subgroup, with an adherence of 67.2%. The major reasons 
for early treatment withdrawal were side effects, primarily nau-
sea or general fatigue [17]. Factors that contributed to a higher 
adherence rate were detailed explanations of the importance 
of adherence, regimens with once-daily treatment or fewer 
medications, the presence of supporting measures to treat side 
effects, and professional mental health support [19].

In Israel, PEP treatment is primarily administered after visits 
to the ER due to a lack of community-based solutions. Visiting 
the ER to initiate PEP treatment is inherently not ideal. None 
of the respondents had any medical conditions that required an 
ER visit or hospital care other than their application for PEP. 
Visiting a busy ER is usually associated with a lack of discre-
tion and lack of privacy. Presumably, patients might respond 

table 2. The questionnaire 

general

Were you apprehensive about undergoing PEP treatment?

Did you expect to be criticized by the medical staff?

Were you nervous about requesting treatment? Score your level of anxiety.

Were you expecting a long and complex bureaucratic process?

How complex was the actual process? 

Did you think the details of your exposure would be given to government agencies? 

How much weight did the issue of confidentiality have on your final decision? 

Was the process of purchasing the treatment simple? 

Was being followed on the treatment with your family physician problematic? 

Would you have preferred getting initial treatment in a more discreet setting than the 
emergency room?

Would you have preferred the follow-up process to be done in a dedicated clinical setting?

Would you have preferred to be followed by the same physician who initiated your PEP 
treatment?

2.27*

1.89
3.41
2.38
2.06
1.85
1.28
3.54
2.27
4.14

3.98
3.44

satisfaction with the Hiv clinic physician
To what degree was the physician a reassuring factor?
Was the physician patient?
Did the physician supply you with sufficient relevant information?

4.57
4.59
4.46

source of knowledge on pEp availability†

Friends
Personal knowledge
Partner
Media
Israel AIDS Task Force
Family physician
No response

27
22
10
37
3
4
14

Respondents were asked to score the item from 1 to 5 according to the level of agreement with 
each question: 1 = do not agree at all, 5 = agree entirely. They were able to choose more than 
one answer
*Averages of all responses 
†Number of respondents who chose the response
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mitment level to an orderly and strict treatment regimen, as 
required by patients who are administered PEP. 

The relation between PEP and PrEP adherence levels has 
not been reported previously. Yet, we believe that the high PEP 
adherence may imply a high PrEP adherence. We believe that 
PrEP may prove beneficial and should be considered for imple-
mentation by the Israeli health officials for high risk MSMs who 
frequently engage in unprotected sexual contact. 

In summary, post-exposure prophylaxis adherence rates 
in Tel Aviv are significantly higher than comparative rates in 
other countries. There is not enough credible information 
published online or throughout the media about PEP. Non-
optimal patient experience with PEP treatment in the ER 
setting suggests that alternative solutions are needed. MSM’s 
commitment to PEP courses, as well as the rate of PEP users 
who have applied for PEP more than once, suggest that PreP 
might be a more suitable approach for HIV prevention in the 
MSM community in Tel Aviv. 
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Notwithstanding the higher success rates gained by anti-
retroviral treatments over time, limiting exposure still remains 
the best way to avoid infection. Nevertheless, the high infec-
tion rates among several populations, including MSM, indi-
cate a high-risk lifestyle, such as having multiple partners and 
refraining from using condoms. PrEP is a new therapeutic 
approach that has been approved by the U.S. Food and Drug 
Administration and the European AIDS Clinical Society. PrEP 
may be beneficial to high risk populations by lowering the 
infection rate by up to 92%. It is offered in the United States to 
high risk populations, among them MSM, who first test nega-
tive for HIV, commit to treatment adherence and participate in 
a regular follow-up schedule [21-23]. 

Side effects of treatment are a well-known reason for PEP 
treatment withdrawal. The PEP regimen in Israel is based 
mainly on protease inhibitor drugs. Given that integrase 
inhibitors cause fewer side effects [11], it would follow that they 
should be preferred when choosing a PEP regimen, as recom-
mended in the current U.S. Department of Health and Human 
Services guidelines and is the norm in Western Europe. This 
course of action may further increase compliance rates.

Possible explanations for the high compliance rates among 
our study participants may be a strong determination to avoid 
the stigma of being HIV-positive, or the high percent of well-
educated individuals in the LGBTQ community [24,25]. 

Only 37% of the respondents heard about PEP through the 
media; friends were the second most prevalent source [Table 
2]. These low rates indicate that government health officials do 
not utilize all available methods to spread information on the 
availability of PEP. Targeting popular LGBTQ internet sites and 
providing smartphone applications may facilitate the dissemi-
nation of this essential information directly to the individuals 
who need it. 

One limitation of our study was the lack of information 
on PEP recipients who did not complete the telephone inter-
view. The only data available on non-respondents, apart from 
contact information, were age, request date and consensual 
sexual activity (yes or no). Also known was whether the source 
was a known HIV-positive individual (yes or no). From this 
information we could not deduce any differences between the 
respondent population and the non-respondents. We could not 
identify a clear reason for the lack of participation, which could 
be used as a differentiating factor. For those reasons, we did not 
run comparison analyses on the two populations, but we found 
no reason to believe these populations differ one from another. 
Hence, we assume that the analyzed data were representative 
of the whole study population, although an unforeseen bias 
should be considered.

We are aware of the possible correlation between partici-
pants’ willingness to cooperate and those individuals’ adher-
ence rates. With this drawback in mind, we still deduce that, 
in general, the MSM population in Tel Aviv shows a high com-
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The morbidity and economic tolls of influenza virus are huge, 
regardless of its capacity to kill. Vaccines and therapies to 
control this persistent threat are limited. In structural studies, 
Kadam and Wilson showed how the broad-spectrum antiviral 
arbidol inactivates viral hemagglutinin (HA). HA is a surface 
glycoprotein that recognizes the host and mediates virus fusion 
and disgorgement of nucleic acids into the cell. Arbidol binds 

in hydrophobic cavities in the upper region of the HA stem, 
creating a network of interactions that makes the molecule 
rigid and prevents cell fusion. Resolving the molecular details 
of the arbidol-HA interactions is essential for the optimization 
and global deployment of this potential new influenza drug.

Proc Natl Acad Sci USA 2017; 114: 206
Eitan Israeli

capsule

preventing influenza by gluing up hemagglutinin

Sickle cell disease results from a homozygous missense 
mutation in the β-globin gene that causes polymerization of 
hemoglobin S. Gene therapy for patients with this disorder 
is complicated by the complex cellular abnormalities and 
challenges in achieving effective, persistent inhibition of 
polymerization of hemoglobin S. Ribeil et al. describe the 
first patient treated with lentiviral vector-mediated addition of 
an antisickling β-globin gene into autologous hematopoietic 

stem cells. Adverse events were consistent with busulfan 
conditioning. Fifteen months after treatment, the level of 
therapeutic antisickling β-globin remained high (approximately 
50% of β-like-globin chains) without recurrence of sickle crises 
and with correction of the biologic hallmarks of the disease

N Engl J Med 2017; 376:848
Eitan Israeli

capsule

gene therapy in a patient with sickle cell disease

Immunodominance (ID) defines the hierarchical immune 
response to competing antigens in complex immunogens. 
Little is known regarding B cell and antibody ID despite its 
importance in immunity to viruses and other pathogens. 
Angeletti et al. showed that B cells and serum antibodies 
from inbred mice demonstrate a reproducible ID hierarchy 
to the five major antigenic sites in the influenza A virus 
hemagglutinin globular domain. The hierarchy changed as 
the immune response progressed, and it was dependent on 

antigen formulation and delivery. Passive antibody transfer 
and sequential infection experiments demonstrated ‘original 
antigenic suppression’, a phenomenon in which antibodies 
suppress memory responses to the priming antigenic site. This 
study provides a template for attaining deeper understanding 
of antibody ID to viruses and other complex immunogens.

Nature Immunol 2017; 18: 456
Eitan Israeli

capsule

defining B cell immunodominance to viruses




