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self-limiting disease.

are warranted.

Objectives: From May-September 2022, 203 cases of monkeypox (MPX) were reported in the Tel Aviv
(TA) District, Israel. We aim to report the first ongoing local transmission of MPX in Israel.

Methods: We analyzed the epidemiologic and clinical features of all cases of MPX notified to the TA
District. Each case was contacted to verify the source of infection and locate potential contacts.

Results: All cases were men; 195 (96%) were among men having sex with men, and 171 (84%) resided
in the city of TA. Median age was 35 years. One case occurred in a healthcare worker. All cases had a

Conclusion: A combined public health campaign with vaccination against MPX of high-risk individuals
leads to a decrease in disease rates. Enhanced surveillance and prevention among susceptible populations

© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious

Diseases.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Monkeypox (MPX) virus, a DNA Orthopox virus, has evolved
from being essentially endemic in central and western African
countries to causing a Public Health Emergency of International
Concern [1].

In Israel, before 2022, there had only been one reported case
of MPX in 2018, attributed to travel in Nigeria [2]|. From May-
September 13, 2022, 246 cases of MPX were reported in Israel (rate
of 2.7 per 100,000 population) [3]; of them, 203 (83%) reside in
the Tel Aviv (TA) District (rate of 14 per 100,000 population). In
this report, we describe the epidemiologic and clinical features of
an outbreak of MPX virus in the TA District, Israel.

Methods

All patients in this study were residents of the TA District, Is-
rael, which have 1.5 million inhabitants (16% of the total Israeli
population) [4]. It is comprised of 12 cities on the coastline of Is-
rael, among them, the city of TA, markedly renowned for its annual
gay pride week with a mass parade, which occurs during the first
week of May and attracts many tourists [5].
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MPX was added as a notifiable disease by law in Israel in 2022.
A case of MPX was defined as having compatible clinical symp-
toms (such as the presence of a typical rash) and laboratory ev-
idence of infection by polymerase chain reaction of either cuta-
neous and/or respiratory and/or rectal samples. All patients were
routinely tested for sexually transmitted infections during their
visit. Each case was told to self-isolate until the complete reso-
lution of the rash and was contacted by the Ministry of Health
(MoH) to undergo an epidemiologic inquiry, which included ques-
tions regarding clinical presentation and sources of exposure. Close
contacts were defined as having stayed in proximity to a con-
firmed case for more than 3 hours at a distance of less than 2
meters or as having direct contact with skin lesions or body flu-
ids of a confirmed case, including sexual intercourse, during the
infectious period. The infectious period was defined as the period
from symptom onset until complete resolution of the rash. Con-
tacts were told to actively track for the appearance of fever or skin
lesions in the 3 weeks following contact, to seek medical advice
if those were to develop, and to avoid sexual contact during that
period. Post-exposure prophylaxis with one dose of the Modified
Vaccinia Ankara-Bavarian Nordic (MVA-BN) vaccine was given to
at-risk close contacts, such as children or immune-suppressed in-
dividuals.
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Figure 1. Monkeypox cases, by date of disease onset and source of exposure, Tel Aviv District, Israel, 2022.

Results

Between May 16 and September 13, 2022, a total of 203 cases
of MPX were reported in the TA District (Figure 1). Among all
cases, 61 (30%) were acquired during trips outside of Israel, mostly
in Europe. All cases were men. Median age was 35 years (range
19-62 years). Among all cases, 25 (12%) were HIV positive. Among
178 HIV-negative patients, 89 (50%) patients took HIV pre-exposure
prophylaxis. Among all cases, 195 (96%) were among men having
sex with men (MSM), all of whom had reported having sexual con-
tact as the source of infection in the 3 weeks before disease onset.
Among those cases, 110 (54%) reported having had more than three
sexual partners in the 21 days before symptom onset (Table 1). One
case was a physician working in the emergency service who had
provided medical care for patients with MPX and subsequently de-
veloped a rash on his left hand. Most cases (171, 84%) were resi-
dents of the city of TA (Supplemental Material). All our cases had a
self-limiting disease, and 11 (5%) had a co-occurring sexually trans-
mitted infection. Post-exposure prophylaxis with the MVA-BN vac-
cine was administered to 12 children and three adults, household
contacts of MPX cases.

Discussion

This study describes the first sustained outbreak with local
transmission of MPX in the TA District, Israel. This outbreak oc-
curred simultaneously with established worldwide outbreaks of
MPX [6,7].

Although 41% of cases in our study tested positive on their res-
piratory sample, all cases were linked to sexual or close physical
contact, and we did not observe respiratory transmission of MPX.

Local spread of MPX cases was evident a few weeks after the TA
gay pride parade, and cases peaked approximately 2 months there-
after. Most cases were condensed in the city of TA, which allowed
for focused prevention efforts to decrease transmission, includ-
ing community outreach, case isolation, and contact tracing. Most
cases were not willing to provide details of known sexual contacts
they had had during the infectious period, and those could not be
directly reached by the MoH. However, we found that a large por-
tion of contacts (who subsequently became cases) had been noti-
fied by cases and had self-isolated themselves. During the TA gay
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pride weekend, there were mass gatherings and parties, which in-
cluded anonymous sexual contacts (including tourists) who could
not be reached, and this likely contributed to the spread that en-
sued.

The MVA-BN vaccine was unavailable at the start of the out-
break, and mitigation measures consisted of self-isolation of cases
and a public health online information campaign aimed at rais-
ing awareness among high-risk populations (preeminently among
MSM). The vast majority of the cases in our study were MSM,
which prompted a recommendation by the MoH that at-risk men
born after 1980 be vaccinated with one dose of the MVA-BN vac-
cine as of July 27, 2022, free of charge, with prioritization of men
having HIV and a co-occurring sexually transmitted infection and
men treated with pre-exposure prophylaxis for HIV [8].

One of our cases was a healthcare worker who developed a
rash after attending to patients with MPX. He had worn per-
sonal protective equipment (including gloves and a mask) during
all his physical examinations of patients with MPX. The incident
prompted an inspection by the National Center for Infection Con-
trol, which stated that it suspects the transmission might have oc-
curred either by a tear of the glove during lesion sampling (which
was done by a scalpel) or during the removal of the personal pro-
tective equipment. This stresses the necessity of updating guide-
lines and training for infectious disease prevention in medical set-
tings.

At the start of the outbreak, most cases in Israel were im-
ported or due to contact with a tourist. However, local trans-
mission quickly followed, with its relative part increasing as the
outbreak progressed. MPX cases spiked at the end of August,
during vacation season, signaling that practitioners should issue
prevention guidelines to at-risk travelers. This also stresses the
importance of a combined international effort to vaccinate as
many at-risk individuals, to stall the spread of MPX. Ongoing
surveillance with quick identification of cases is crucial as com-
munity transmission has already been established to assess the
scope of transmission and detect new populations affected by
MPX.
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Table 1
Characteristics of monkeypox cases in the Tel Aviv District, Israel, 2022.

Number of cases

N = 203 %
Gender
- Male 203 100%
Age category
- <20 2 1%
- 20-29 40 20%
- 30-39 113 56%
- 40-49 37 18%
- 50-59 4 2%
- 60-69 2 1%
- unknown 5 2%
Men having sex with men 195 96%
Co-occurring sexually transmitted infections: 11 5%
- Chlamydia 6 3%
- Syphilis 2 1%
- Gonorrhea 3 1%
Underlying medical conditions:
- None 170 84%
- HIV 25 12%
- Inflammatory bowel disease 6 3%
- Other 2 1%
SymptomsFeverFlu-like symptomsRash 125
- Genital/anal/perianal 140 84%
- Face, including lips and mouth 186 69%
- Arms/ hands 128 92%
- Legs 48 63%
- Chest/abdomen/back 44 24%
41 22%
LymphadenopathyAnal/rectal painThroat 35 21%
painProdromal symptoms before rash 115 17%
33 57%
14 16%
81 7%
40%
Median time (day) until complete resolution of 19.5 (10)
symptoms (IQR)
Route of transmission
- Sexual contact [ close physical contact 197 97%
- Nosocomial infection 1 1%
- Unknown 5 2%
Positive laboratory samples
- Cutaneous swab 141 69%
- Respiratory swab 83 41%
- Rectal swab 33 16%
- Unknown 42 21%
> 3 sexual partners in the 3 weeks preceding 110 54%
symptom onset
Median time (day) from symptom onset to 6 (1-17)

diagnosis (range)
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