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Objectives: The management of infectious outbreaks in closed settings represents an

important public health issue. An outbreak of acute febrile syndrome affecting 22 refugees

resident at the Asylum Seekers Centre of Castelnuovo di Porto in Rome has been reported,

and the preventive and control measures adopted have been described as an example of

public health safety.

Methods: Pharyngeal swab and whole-blood samples were collected from 22 cases observed

and analyzed for standard bacterial cultures and respiratory and herpesviruses by quali-

tative CLART PneumoVir2 and Entherpex microarray.

Results: A possible respiratory-transmitted etiology and a concomitant reactivation of

multiple herpesviruses have been evidenced. The epidemiological investigation showed

that the spread of the epidemic was promoted because patients were hosted in neighboring

rooms or in the same room, facilitating the rapid spread of infectious disease.

Conclusions: The potential way of transmission was supposed, and preventive measures for

infection control were adopted. The measures adopted are an example of best practice for

outbreak management, and the microbiological surveillance is recommended for public

health improvement.

© 2018 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Table 1 e Epidemiological and clinical characteristics of
the 22 refugees described in the outbreak and
microorganisms identified by CLART Entherpex
microarray.

Variables N (%) patients

Age (years)

Mean 22

95% CI for the media 17e26

Median 23

Interquartile range 18e27

Gender

Male 20 (91)

Female 2 (9)

Nationality

Pakistan 5 (23)

Bangladesh 4 (18)

Nigeria 4 (18)

Mali 3 (14)

Ivory Coast 3 (14)

Guinea 2 (9)

Palestine 1 (5)

Date of arrival From 17th February

to 26th May 2017

Date of symptom appearance From 27th May

to 12th June 2017

Symptoms

Mean body temperature (�C) 38

Headache 18 (82)

Rhinorrea 10 (45)

Arthralgia 10 (45)

Pharyngitis 10 (45)

Pharyngeal swabs

All positive for respiratory pathogens 12 (54)

Influenza B 8 (36)

Bacteria (Streptococcus pneumoniae 2,

Haemophilus influenzae 1,

H. influenzae þ S. pneumoniae 1)

4 (18)

Pharyngeal swabs

HHV7 7 (32)

HHV6 2 (9)

EBV þ HHV7 7 (32)

EBV þ HHV6 þ HHV7 1 (4.5)

HHV6 þ HHV7 1 (4.5)

HSV-1þHHV7 2 (9)

HSV-1þEBV 2 (9)

Blood samples

EBV þ HHV7 5 (23)

HHV6 1 (4.5)

HHV6 þ HHV7 1 (4.5)

Negative 15 (68)

CI, confidence interval.
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The debate on migrant population health condition at arrival

in the hosting country is an actual topic. The status of ‘healthy

migrant’ depends on different factors such as the countries of

origin, the access to healthcare service, or the socio-economic

status.1

Refugees have to face long heavy journeys deteriorating

their initial good status of health for psychological or post-

traumatic stress.2 Moreover, refugees can acquire levels of

health similar to those of the host population, consequently

leading to environmental and behavioral changes.1e3

Given that a large number of migrants, on their arrival, are

housed at the asylum seeker centers (ASCs), where subjects

live in strict contact with each other for a variable period

waiting to obtain the necessary documents to have refugee

status, the infection control of those enclaves is recom-

mended to avoid outbreak development.1e4

This study provides a picture of an outbreak of acute

pharyngitisefebrile syndrome that started in May 2017 in the

Asylum Seekers Centre of Castelnuovo di Porto (Rome, Italy).

The search for the potential pathogen, the clinical evaluation

of the patients, the potential route of transmission, and the

strategies for containing the outbreak have been described.

At this aim, the clinical data were obtained by the Internal

Healthcare Facility (IHF) archive of the ASC. The IHF team,

including specialists in internal medicine and infectious dis-

eases, evaluated all patients with suspicious diseases and

took care of public health issues within the ASC. Pharyngeal

swab and whole-blood samples were collected from all pa-

tients with a fever higher than 38�C along with one or more of

the following symptoms: headache, pharyngeal pain,

arthralgia, rhinorrhea, and/or nasal congestion to identify the

causal pathogen.

Automated hematology analyzer Sysmex XN3000 was used

for the blood cell count (Dasit Group S.p.A, Italy). Pharyngeal

swab samples were analyzed for standard bacterial cultures

and for the following respiratory viruses: adenovirus, bocavirus

229E, enterovirus, influenza type A (H2N2, H1N1, and H1N1/

2009), influenza type B, influenza type C, metapneumovirus (A/

B), parainfluenza (1e4), rhinovirus, respiratory syncytial virus

(RSV) (A/B), coronavirus OC43 by qualitative CLART Pneumo-

Vir2 microarray (Genomica, Italy). Moreover, the presence of

human herpesviruses cytomegalovirus (CMV), varicella zoster

virus (VZV), herpes symplex virus (HSV) (1/2), human herpes-

viruses (HHV6, HHV7, and HHV8) was evaluated by qualitative

CLART Entherpexmicroarray (Genomica, Italy). Both the assays

(PneumoVir2 and Entherpex) are based on a multiple poly-

merase chain reaction system able to detect respiratory or

neurotropic pathogens simultaneously.

From May 27th to June 12th 2017, 22 cases with symptoms

of prodromal rhinorrhea and nasal congestion followed by

fever (higher than 38�C), headache, pharyngeal pain while

swallowing, and arthralgia presented at the IHF. The median

age of the cases was 23 years old, mostly men coming from

Pakistan, Bangladesh, and Nigeria (Table 1). All of them were

in healthy status at their arrival at ASCs from 17th February to

26th May 2017.

The index case was a 28-year-old man coming from Mali,

who arrived at the ASC 17 days before. Two days later, a 26-

year-old Nigerian man presented the same symptoms.

Furthermore, 20 people complained the same disease with
different clinical evolution until June 12th. A graphic repre-

sentation of the number of cases registered during the

outbreak period is reported in Fig. 1. The physical examination

showed mean body temperature of 38.6�C, mean oxygen

saturation of 98% on room air and tachycardia. The oral cavity

inspection showed a hyperemic pharynx without exudate,

while lungs, abdomen, and neurological examination was

normal. The large and small joints showed no signs of local

inflammation, despite being painful. A symptomatic therapy

with paracetamol or non-steroidal anti-inflammatory drugs
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Fig. 1 e Representation of the number of cases of acute febrile syndrome registered during the outbreak period.

p u b l i c h e a l t h 1 6 3 ( 2 0 1 8 ) 1 6e1 918
was administered in most of the cases; no antibiotic therapy

was prescribed. A spontaneous and complete remission of the

symptomatology was observed in all patients in a median of 7

days (min 6, max 9 days).

Blood tests showed a median value of white blood cells of

8.500 � 103/uL (n.r. 4000-10.000 cells � 103/uL), with 30.5% of

neutrophils (n.r. 40e80%), 54% of lymphocytes (n.r.

20.0e40.0%), and 12% of monocytes (n.r. 2.0e10.0%).

Because many bacteria and viruses may cause pharyngitis

either as a single manifestation or as a part of more general-

ized illness, pharyngeal swabs and blood samples were

screened for both respiratory and herpesviruses. In several

cases, pharyngitis has been observed in course of herpesvirus

infections.5,6

The presence of respiratory pathogens (eight cases of

influenza type B and four cases of bacterial infections) was

detected in 12/22 swabs (54%), as in Table 1.

Pharyngeal swabs tested all positive for herpesvirus

infectionwithHHV7 as themost prevalent one, detected alone

or in coinfection (82% of cases). In 7/22 (32%) blood samples,

herpesviruses were detected mostly as coinfection by Epstein

barr virus (EBV)-HHV7 (Table 1).

A respiratory-transmitted infection was the most probable

hypothesis based on the symptoms observed, results of lab-

oratory tests, and spontaneous remission in the absence of

antibiotic therapy.

During the febrile outbreak, a generalized reactivation of

multiple herpetic virus, especially involving HHV7, was

observed. Interestingly, in 36% of cases, influenza B virus,

considered a mild pathogen, was detected. We suppose that

the pathogenesis of a mild virus could be exacerbated by the

local reactivation of human herpesvirus.7e10

From a public health point of view, in the Asylum Seekers

Centre of Castelnuovo di Porto, one of the largest in Europe,

between 600 and 750migrants are hosted (during the outbreak
period 653). The center is housed in a two-storey building

divided into sectorswith separate access routes. In each room,

there are around four to eight people. Small cultural and lin-

guistic enclaves are housed in the different sectors of the

center. Although there are no formal separations, it is infre-

quent that the different groups share the spaces dedicated to

housing. Even the common areas such as meeting rooms,

spaces dedicated to religious practices, and the canteen are

generally frequented at different times by the different en-

claves. The division of the building into separate sectors and

the previously described behaviors of the various cultural

communities probably prevented the spread of the epidemic

and allowed the health professionals to concentrate on the

prevention efforts to close contacts of the observed febrile

syndrome cases.

The epidemiological investigation showed that all refugees

were hosted within two different floors, twelve on the ground

floor and ten on the first floor, of the ASC building and in

neighboring rooms. In six cases, they divided the same room,

and all usually frequented some common meeting rooms.

This accommodation probably facilitated the rapid spread of

the infectious disease in a small group of migrants but pre-

vented the spread on a large scale depending on the functional

isolation of the guests in small linguistic and cultural clusters

and the division of the building into sectors.

Moreover, on the basis of the characteristic of the symp-

toms observed, the IHF team hypothesized that the disease

had an air transmission, and the team chose to isolate previ-

ously in single rooms (and subsequently with cohort isolation)

the people with the same symptomatology. All patients un-

derwent clinical and blood tests aimed at identifying the

possible pathogen. All possible close contacts with sick people

were asked to visit within 24 h of onset of symptoms: in detail,

‘close contacts’ were considered in those who had shared

rooms and people visiting patients routinely. These people, if
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asymptomatic, were monitored daily at the clinic in the

following 7 days. The preventionmeasures adopted by the IHF

team were put in place at the time of detection of the third

case of febrile syndrome. The implementation of the preven-

tive measures such as air isolation, contact tracing, and active

clinical surveillance of close contacts allowed to get evident

decrease of the number of cases and rapid control of the

outbreak within about two weeks. Interestingly, we believe

that a key factor in themanagement of the epidemic has been

the availability of an adequate ratio between the number of

subjects evaluated and the size of the medical staff available.

In fact, the total health workforce-to-population hosted ratio

was 0.026 (17e653). Considering that the organization of the

ASC healthcare service provided for the presence of a doctor

and two nurses 24 h a day, the daily ratio was 1 healthcare

professional to 217.6 asylum seekers. Furthermore, during the

epidemic spread, the medical staff was boosted with a second

medical doctor, completely devoted to the screening of close

contacts.
Conclusions

This report represents an example of lesson learned to

manage epidemic events by adequate surveillance and pre-

ventive measures in refugee ASCs. It is conceivable that

microbiological culture and molecular testing should be a

requisite to improve infection control and epidemic preven-

tion. Refugees at their arrival in a new country, even in good

health status, can be more vulnerable to disease especially

when living in close contact with each other. In these condi-

tions, epidemiological monitoring and microbiological sur-

veillance are recommended to avoid outbreaks or epidemics

potentially spreading also in community and to guarantee

public health.
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