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In Slovenia, where measles virus had not been cir-
culating for many years, an outbreak of measles 
among visitors of an international dog show occurred 
in November 2014. We identified 23 measles cases 
plus 21 presumable secondary and tertiary cases. 
Thirty-nine cases were adults, 27 to 56 years-old, 12 
of them vaccinated with two doses. Five were unvac-
cinated children. Thanks to high vaccination coverage 
(95.3% in birth cohort 2011) wider transmission is not 
expected in Slovenia.

On 24 November 2014, the regional epidemiologist 
from Nova Gorica region notified the Communicable 
Diseases Centre of the National Institute of Public 
Health (NIJZ) about two suspected measles cases. 
Both had visited the international dog show in Vrtojba/
Šempeter, close to the Italian border, which took place 
on 8 and 9 November 2014. Dog owners from 27 (mostly 
European) countries participated. Around 1,100 per-
sons were present at the exhibition (700 dog owners 
and ca 400 visitors). As this was the only link between 
the two cases, we assumed that they were infected 
there. In both cases, measles infection was laboratory-
confirmed on the following two days by positive IgM 
and positive PCR.

Outbreak description
On 26 November, NIJZ alerted all primary physicians 
in the country about the event, to rapidly identify 
further cases. On the same afternoon, four more sus-
pected cases were reported, and in the next two days, 
another nine that had all visited the exhibition. The 
measles case definition used in Slovenia is based on 
the case definitions of the European Union (EU) [1]. All 
suspected cases were laboratory-tested and measles 
was confirmed either by detecting measles-specific 
IgM antibodies in serum samples by ELISA (Serion 
Immundiagnostica, Würzburg, Germany) and/or by 
detecting measles antigen in a throat swab or urine 
with real-time RT-PCR [2].

In total, 28 suspected measles cases that visited the 
exhibition were tested for measles antigen and/or 
measles-specific IgM antibodies. In 18 cases, measles 
were confirmed according to laboratory criteria, and 
in five suspected cases measles was excluded. In the 
remaining five cases (three vaccinated with two doses 
and two with unknown vaccination status) with clini-
cal presentation of measles, only extremely high IgG 
of > 5,000 mIU/ml was detected (cut-off for positivity: 
200 mIU/ml). Although these five cases had negative 
IgM and negative PCR results, we considered that they, 
too, fulfilled the case definition and defined them as 
confirmed cases, which gives a total of 23 confirmed 
measles cases.

In addition to the 23 measles cases infected at the dog 
show, we confirmed another 21 measles cases (as of 
31 December), which were presumably secondary and 
tertiary cases. However, we were able to establish an 
epidemiological link to the primary or secondary cases 
for only 18 of them.

Genotyping
As of December 2014, the 450 nt C-terminal end of the 
nucleoprotein gene of measles virus from seven cases 
has been sequenced and genotype D8 has been iden-
tified in all seven. All sequences are available in the 
World Health Organization (WHO) measles sequence 
database MeaNS (MeaNS sequence ID numbers: 
61781–61787) [3]. In 2014, exact matching sequences 
of D8 genotype measles virus were found also in 
Austria, Bosnia and Herzegovina, Greece, the Russian 
Federation, and the United Kingdom [3]. Sequencing of 
measles viruses from further cases is still in progress 
at the time of publication.

Epidemiological analysis
As of 31 December, a total of 44 measles cases linked to 
the dog show have been reported from two of the nine 
Slovenian regions (Figure 1). For the first generation of 
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measles cases (the ones that visited the exhibition), 
the onset of rash started from 21 November, for the 
second generation from 29 November, and for the third 
generation from 25 December (Figure 1). Among the 23 
cases infected at the exhibition, the majority (n = 16) 
was from Nova Gorica region and the others (n = 7) 
were from Ljubljana region. Among the 16 secondary 
cases, only three were identified in Nova Gorica region, 
the other 13 were from Ljubljana region, and all five ter-
tiary cases were from Ljubljana region.
 
Of the 44 measles cases, 19 were male. Five were chil-
dren between six months and 11 years-old and 39 were 
adults aged 27 to 56 years, of whom 36 were between 
34 and 51 years-old (Figure 2). Among the adults, 12 
had been fully vaccinated (with two doses of measles-
containing vaccine), nine had received only one dose 
and 18 were not vaccinated or information was not 
available (vaccination status unknown or no written 
proof of vaccination). None of the five children were 
vaccinated (Figure 2). Only two adult cases required 
hospitalisation, no fatal outcomes were recorded.
 
According to our knowledge, only one measles case 
infected at the exhibition was notified in another coun-
try (Belgium). This case is not included in the 44 ana-
lysed here.

In addition, six further measles cases were reported in 
Slovenia in the same period (November to December 
2014) which were not linked to the exhibition; five were 
imported from Bosnia and Herzegovina and one was a 
secondary case related to one of these imported cases. 
Also from one of these cases genotype D8 has been 
identified.

Control measures
Immediately after confirmation of the first cases, 
NIJZ alerted all primary physicians about the event. 
As the contact information for the participants at the 
dog show was not available, we informed the general 
public through mass media (radio and television) and 
regular updates on the NIJZ website. We conducted 
extensive contact tracing in order to perform prophy-
lactic vaccination where appropriate. As recommended 
in national guidelines, post-exposure prophylaxis with 
normal intravenous immunoglobulin (IVIG) was offered 
to the individuals at high risk of severe disease, includ-
ing infants younger than six months, pregnant women 
and immunocompromised persons [4]. We do not have 
information on how many of those individuals actu-
ally received this post-exposure prophylaxis. We also 
alerted people who intended to travel to Bosnia and 
Herzegovina or to other countries with ongoing mea-
sles outbreaks during the holidays, to update their vac-
cination status.

Discussion
Thanks to early introduction of measles vaccination 
into the Slovenian vaccination programme in 1968 (live 
measles vaccine prepared from a further-attenuated 
Edmonston-Zagreb strain was used, replaced by a 
combined vaccine against measles and mumps in 1979, 
and from 1990 by trivalent vaccine against measles, 
mumps and rubella) and to high vaccination coverage 
in past decades (from 93.9% to 96.1% for birth cohorts 
2003 to 2012), Slovenia has been measles-free for 
many years [5]. No cases were reported from 2000 to 
2009. In 2010, a cluster of measles was described in a 
hospital setting [5]. In 2011, 22 cases of measles were 
reported, six of whom were imported (from France, 
Germany, Italy and Romania) with a few single second-
ary cases, except in one situation that led to nine sec-
ondary cases [6]. In 2012, two imported cases (from 

Figure 1
Number of measles cases in an outbreak linked to a dog show, by date of rash onset, Slovenia, notified by 31 December 2014 
(n=44)
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Cuba and Germany) were reported, whereas in 2013 
only one imported case (from London) was reported, 
with no secondary cases. Before November 2014, two 
cases imported from Bosnia and Herzegovina were 
reported in April and July.

This measles outbreak originating in a mass gathering 
event was the largest in Slovenia after the major out-
break that started in 1994 and peaked in 1995, with a 
total of 405 cases notified [5]. In contrast to most out-
breaks in other European countries, where the majority 
of cases are seen in unvaccinated children, most cases 
in the reported outbreak were adults 34 to 51 years of 
age (birth cohorts 1963 to 1979). These birth cohorts 
were also the most affected among the cases reported 
in Slovenia in 2011 (among 22 notified cases, 18 were 
31 to 48 years-old, i.e. in birth cohorts 1963 to 1980) 
[6]. In addition, the serosurveys conducted in Slovenia 
in the years 1998 and 2000 showed that the same birth 
cohorts had the highest proportion of measles-seron-
egative individuals [7].

Nearly half of the cases (n = 21) had been vaccinated 
with one (n = 9) or two (n = 12) doses of measles-con-
taining vaccine, most of them more than 30 years ago. 
In an outbreak situation, a substantial proportion of 
vaccinated cases can usually be expected in a popula-
tion with very high vaccine coverage [8].

Five cases fulfilled the clinical criteria, had epidemio-
logical links to the dog show, and measles IgG antibod-
ies higher than 5,000 mIU/ml, but negative IgM results 
and a negative PCR. In these patients, the course of 
disease was mild. In our experience, such high IgG 
values are never observed more than three years after 

vaccination (three of the five cases were vaccinated 
with two doses more than 30 years ago), so we consid-
ered this too high to be attributed to former immuni-
sation. Presumably, IgG antibodies higher than 5,000 
mIU/ml indicate a strong secondary immune response, 
where the presence of IgM antibodies in the serum and 
the presence of virus in a throat swab or urine are very 
short and difficult to detect. The ability to detect IgM 
and viral RNA in vaccinated cases depends on the indi-
vidual immune response and the timing of the serum 
sample collection [9].

As pointed out by some authors, with improved measles 
control over time (high coverage) and in the absence 
of circulating virus, boosting by exposure to wild type 
virus becomes rare and the rate of non-classical infec-
tion (mild measles) is likely to increase [10,11].

Conclusion
Although two incubation periods have not yet passed 
since the last case, further widespread transmission 
is not expected due to high vaccination coverage in 
Slovenia. As the majority of measles cases occurred in 
birth cohorts 1963 to 1979, and a third of them were 
fully vaccinated, it remains necessary to closely fol-
low any measles breakthrough cases and conduct a 
seroepidemiological study to assess the proportion 
of susceptibles in these cohorts. This would inform a 
discussion on the need for an additional (third) dose 
of measles vaccine in these birth cohorts in Slovenia.
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Figure 2
Reported measles cases in an outbreak linked to a dog show, by age group and vaccination status, Slovenia, notified by 31 
December 2014 (n=44) 
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In November 2014, French public health authorities 
renewed the recommendation to target for vaccina-
tion against invasive meningococcal disease men who 
have sex with men (MSM) and all individuals ≥25 years 
attending social venues associated with the gay com-
munity. This policy was extended beyond the Paris 
region as a reaction to the continuing spread of sero-
group C isolates belonging to a new lineage within 
clonal complex cc11 since the recommendation was 
first issued in July 2013.

In this report, we describe, based on combined epi-
demiological surveillance data and genetic typing of 
serogroup C meningococcal isolates, the spread of a 
specific invasive strain of meningococcus C (MenC) in 
the Paris region that had started as an outbreak among 
men who have sex with men (MSM) in June 2013.  

The alert in June 2013
In the first half of 2013, 14 serogroup C IMD cases 
were reported in France in 25 to 59 year-old men, while 
six cases were reported in women. Of the adult male 
cases, six affected residents of the Paris region and 
three occurred within one week in early June in MSM. 
The variable regions 1 and 2 of PorA, the variable 
region of FetA and the clonal complex (cc) of the three 
isolates were characterised. These isolates showed 
the genotype C:P1.5-1,10-8:F:3-6:cc11 and belonged to 
the electrophoretic type (ET) 15 of the cc11 (cc11 har-
bours several lineages). Between October 2012 and 
May 2013, five serogroup C IMD cases in MSM were 
also reported in Germany [1], caused by isolates shar-
ing the same characteristics as the ones in France. 
Further genetic analysis showed that the German and 
the French isolates shared additional markers that also 
differed from other lineages of the cc11 isolates (data 
not shown). These findings raised the question of the 
emergence of a new clone of serogroup C Neisseria 
meningitidis in the European MSM community [2]. 
Considering that serogroup C outbreaks occurred also 

among MSM in Canada in 2001 and in the United States 
in 2003 (Chicago) and in 2011–13 (New York City), a 
rapid risk assessment was prepared by the European 
Centre for Disease Prevention and Control (ECDC) in 
July 2013 [3,4].

We established a national enhanced surveillance and 
prompted the regional public health officers to assess 
a possible link to the MSM community for all cases 
infected by C:P1.5-1,10-8:F:3-6:cc11 isolates.

Serogroup C invasive meningococcal 
disease cases in the Paris region from July 
2013 to December 2014
Since July 2013, 34 cases of serogroup C IMD have 
been notified in the Paris region and two other cases 
have been diagnosed in other countries but were very 
likely to be linked to a source of exposure in the Paris 
region. Among these 36 cases, 17 were 25 to 59 years-
old and five were aged 60 years and older. The case 
fatality rate was 17% (6/36). The male/female ratio was 
1.6 (22/14) (Table1). None of the cases had been vac-
cinated against MenC disease.

Isolates from 29 of the 36 cases were subjected to a 
complete molecular analysis and 14 were related to 
the genotype C:P1.5-1,10-8:F3-6:cc11. Among those 14, 
nine isolates showed the above-mentioned additional 
specific markers (Figure1). They corresponded to seven 
men (one aged 15–24 years and six aged 25–59 years) 
and two women (one aged 25–59 years and one in the 
age group 60 years and older). One additional male 
case (15–24 years-old) was epidemiologically linked 
to one of them (family cluster). These 10 cases were 
directly or indirectly linked to the MSM community 
(four cases aged 25–59 years who self-identified as 
MSM and six who did not identify as MSM but attended 
social venues associated with the gay community in 
the Paris region).
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Incidence rates and risk evaluation
When considering all reported serogroup C IMD cases 
for all age-groups and both women and men, no excess 
of cases was observed in the Paris region compared 
with the general population of France since July 2013. 
In contrast, we observed a gradual increase in the 
incidence of serogroup C IMD in the Paris region since 
2013, a trend that was less marked elsewhere in France 
(Figure 2). 

Moreover, IMD caused by C:P1.5-1,10-8:F3-6:cc11 iso-
lates have increased since 2011 particularly in the Paris 
region where it represented about half (11/22) of the 
notified meningococcus C IMD cases in 2014 (vs 12% 
elsewhere in France, p < 10-3). During the period from 
2011 to 2014, the mean annual reporting rate for these 
isolates was estimated at 0.05 cases per 100,000 
inhabitants in the Paris region (vs 0.02 elsewhere in 
France, p < 10-3). 

In order to estimate the incidence among MSM in the 
Paris region, we used as the denominator the estimated 
figures from the 2006 national survey on sexual behav-
iour [5]. About 175,000 men living in the Paris region 
and aged 25 to 59 years reported sexual encounters 
with men at least once during their life.

Taking into account the four cases notified in MSM 
since July 2013, the incidence of serogroup C IMD 
among 25 to 59 year-old MSM (individuals older than 
25 years are not targeted by the national vaccination 
programme) in the Paris region was 2.28 per 100,000 
person-years. The observed number of cases was 10 
times greater than the expected number among men in 
this age group, if the incidence rate of C IMD cases was 
the same in Paris region than in all regions in France. 
No excess risk was demonstrated among men living in 
the Paris region who did not identify as MSM (Table 2).

Public health response and discussion
Surveillance of invasive meningococcal disease (IMD) 
in France relies on the mandatory reporting of cases 
to the French Institute for Public Health Surveillance 
(InVS) and the characterisation of invasive strains at 
the National Reference Centre (NRC) for Meningococci. 
Combined epidemiological surveillance and genetic 
typing of meningococcal isolates highlighted an 
increase of invasive meningococcal disease among 
MSM. These data suggested that the excess of sero-
group C IMD cases among MSM living in the Paris 
region was linked to the circulation since mid-2013 of 
C:P1.5-1,10-8:F3-6:cc11 isolates with additional specific 
markers, not only in MSM but also among individuals 
(women, as well as those men who do not identify as 
MSM) who attend social venues associated with the 
gay community. Following the first outbreak reported 
in June 2013, the French Council of Public Health (HCSP) 
issued a recommendation for a three-month period of 
vaccination, with a meningococcal conjugate C vaccine 
offered to all MSM aged 25 years and older, living in 
the Paris region and attending social venues associ-
ated with the gay community. This recommendation 
also included all individuals attending gay festivals 

Table 1
Incidence and case fatality rates of serogroup C invasive meningococcal disease cases by age and sex, 1 July 2013–31 
December 2014, Paris region (n = 36)

Age group
Female Male Total

Number Incidencea Number Incidencea Number Incidencea CFR
< 1 year 1 1.17 0 - 1 0.57 0%
1–4 years 0 - 1 0.30 1 0.15 0%
5–14 years 1 0.13 1 0.13 2 0.13 0%
15–24 years 3 0.38 7 0.91 10 0.64 11%
25–59 years 6 0.20 11 0.39 17 0.29 12%
≥ 60 years 3 0.24 2 0.20 5 0.22 60%
Total 14 0.23 22 0.38 36 0.30 17%

CFR: case fatality rate.
a Incidence per 100,000 inhabitants.

Figure 1
Cases of serogroup C invasive meningococcal disease by 
month of hospitalisation and genotypic combination, Paris 
region, France, 1 July 2013–31 December 2014 (n=36)
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during summer 2013 in France [6]. Several health pro-
motion activities were carried out during that summer 
by  associations well-known in the gay community in 
France, but no vaccination campaign was officially per-
formed. No data are available on the vaccine coverage 
reached in the targeted population. 

Moreover, data from national surveillance highlighted 
that two family clusters of two cases each were also 
reported outside the Paris region in 2014, indicat-
ing that such isolates may spread all over the country 
and not only in the Paris region. Because of the high 
serogroup C IMD incidence due to the C:P1.5-1,10-8:F3-
6:cc11 isolates and the persistence of cases linked 
to the MSM community, the recommendation was 

renewed in November 2014 for one year and extended 
beyond the Paris region to the whole country, target-
ing MSM and all individuals aged 25 years and older 
attending social venues associated with the gay com-
munity [7]. Vaccination against serogroup C meningo-
cocci had been recommended in France since 2010 at 
the age of 12 months, with a catch-up in children and 
young adults (13 months to 24 years-old). However, 
the incidence of serogroup C IMD gradually increased 
between 2010 and 2013, mostly in infants younger than 
one year and in adults [8]. This increase suggested a 
lack of vaccine-induced herd immunity to reduce cir-
culation of serogroup C meningococci, caused by low 
vaccine uptake (56% at the age of two years and 17% 
among the 15 to 19 year-olds in 2013). 

Figure 2
Incidence ratesa of serogroup C invasive meningococcal disease cases France, 2010–14 (n=409)

IMD: invasive meningococcal disease; MenC: meningococcus C.
a Moving averages calculated over the last 12 months moving window.
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Table 2
Risk analysis of excess cases of serogroup C invasive meningococcal disease in 25–59 year-old MSM and men not 
identifying as MSM, Paris region, France, 1 July 2013–31 December 2014 (n=11)

Population of 25–59 year-
old men

Number of  
C IMD cases

Incidence per 
100,000

Expected 
cases

Estimation of the risk excess of serogroup C IMD cases
SIRa p valueb Lower CI Upper CI

MSM 4 2.28 0,39 10.16 0.001 2.73 26.02
Not MSM 7 0.24 6,37 1.10 0.454 0.44 2.26
Total 11 0.35 6,77 1.63 0.083 0.81 2.91

CI: confidence interval; IMD: invasive meningococcal disease; MSM: men who have sex with men; SIR: standardised incidence ratios.
a Indirect standardisation method: These ratios were calculated by dividing the observed number of cases in the Paris region by the expected 

number of cases derived from the incidence rates observed in France among men aged 25 to 59 years. The expected number was calculated 
by multiplying the number of the population of 25 to 59 year-old MSM living in Paris and exposed between July 2013 and December 2014 by 
the incidence rate of C IMD in all men of that age living in France and exposed in that period (person-years).

b p values were calculated by unilateral exact test based on a Poisson distribution; p < 0.025 was defined as a significant excess of cases.
The Table shows that MSM living in the Paris region and aged for 25–59 years have a 10 times higher risk to contract a serogroup C IMD than 
the same population living in other regions in France.
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Vaccine policy for targeting 1 to 24 year-olds should be 
strengthened more efficiently in France. In addition, 
enhanced microbiological and epidemiological surveil-
lance should be currently maintained for the isolates 
responsible of continuous spread of invasive MenC 
among MSM and adults older than 25 years attending 
social venues associated with the gay community.
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We describe two Ebola virus (EBOV) RT-PCR discordant 
mother–child pairs. In the first, blood from the breast-
feeding mother, recovering from EBOV infection, tested 
negative twice but her urine tested positive. Her child 
became infected by EBOV and died. In the second, the 
breastfed child remained EBOV-negative, although the 
mother’s blood tested positive. We highlight possible 
benefits of EBOV RT-PCR testing in urine and breast 
milk and the need for hygiene counselling when those 
fluids are EBOV-positive.

We report two Ebola virus (EBOV) RT-PCR discordant 
mother-child pairs that illustrate that EBOV RT-PCR 
testing of relevant fluids in addition to blood, such 
as urine and breast milk, may be useful, in certain 
instances.

Background
The current West African Ebola virus disease (EVD) epi-
demic is different from all previous EVD outbreaks [1]. 
Because of its regional and international distribution, 
the massive strain on the local health systems in the 
affected countries and the very large number of per-
sons infected, the current outbreak has evolved into a 
major humanitarian crisis [2].

Offering patient care to breastfeeding Ebola virus 
(EBOV) infected women and their children in such a set-
ting can be particularly challenging because evidence-
based guidelines about breastfeeding are lacking. This 

report of two EBOV RT-PCR discordant mother-child 
pairs illustrates possible benefits of EBOV RT-PCR test-
ing in urine and breast milk, not just in blood.

Case 1: mother-child pair
In early October 2014, a woman in her late 30s 
was referred to the Ebola Treatment Centre (ETC) of 
Médecins Sans Frontières (MSF) in Guéckédou, Guinea 
because of general malaise and myalgia. She was 
accompanied by her asymptomatic, almost exclusively 
breastfed, six-month-old infant.

The patient had taken care of a relative who had 
developed symptoms compatible with EBOV in early 
September and had died 12 days after symptom onset. 
The patient had also organised the funeral. Two days 
after the relative’s death, she developed high fever, 
intense fatigue, headache, muscle and abdominal 
pain, vomiting and diarrhoea. She was admitted to a 
local hospital where she received oral and intravenous 
empirical anti-malaria treatment and antibiotics for 
three days. The diagnosis was unclear. Although she 
had symptoms compatible with EBOV infection, she 
was not tested for EVD as EBOV RT-PCR tests were not 
available.

After three days in hospital, 13 days after the onset of 
her symptoms, the patient was referred to the ETC of 
MSF for persistent malaise and myalgia. Upon admis-
sion, she was afebrile. Given the clinical history and 
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the high-risk contact, the patient was admitted to the 
ETC in the ‘suspect’ zone of the ‘high-risk’ area. Her 
asymptomatic child was housed in a nursery next to 
the ETC and breastfeeding was stopped. On day 14 of 
illness, the patient’s EBOV RT-PCR blood test (Realstar 
Filovirus Screen, RT-PCR Kit 1.0, Altona Diagnostics, 
Hamburg) as well as a rapid malaria test (SD BIOLINE 
Malaria Ag P.f, Standard Diagnosics Inc.) were negative.

On the same day (day 14 of illness of the mother), the 
child developed fever (39.1 °C), diarrhoea and severe 
weakness; a malaria rapid test was negative but EBOV 
RT-PCR test was positive (cycle threshold (CT) value 
19.80; CT values < 20 are highly positive whereas > 35 
are weakly positive).

A second EBOV RT-PCR blood test of the mother, 16 
days after symptom onset, remained negative but the 
urine EBOV RT-PCR test from the same day was posi-
tive (CT value 29.09). EBOV RT-PCR test of breast milk 
performed on day 17 after symptom onset was nega-
tive and breastfeeding was restarted. The patient had 
recovered well and was discharged on the same day 
but the child passed away three days later.

Case 2: mother-child pair
A woman in her mid-20s developed a febrile syndrome 
four days after having given birth to a healthy baby and 
was admitted to an MSF ETC in Guéckédou five days 
later. We note that a close relative of the patient who 
was present during the delivery, developed symptoms 
compatible with EVD on the day following the delivery 
and died one week later. The patient had taken care of 
this relative.

Upon admission, the patient’s temperature was 39 °C 
and she had severe weakness, myalgia, arthralgia, 
anorexia, dysphagia, hiccups, abdominal pain and 
diarrhoea. Minor bloody vaginal discharge was noted. 
An oral antibiotic (cefixime) and anti-malaria treatment 
were started empirically. On day 6 after onset of ill-
ness, a rapid malaria test was negative but an EBOV 
RT-PCR blood test was positive (CT value 23.92). The 
clinical course of the patient was favourable and she 
was declared cured 12 days later (day 18 after onset of 
illness). After two negative EBOV RT-PCR blood tests, 
24 hours apart, she was discharged from hospital. No 
EBOV RT-PCR of the breast milk was performed.

Upon admission, her infant was 10 days old and had 
been breastfed since birth. The child was immedi-
ately separated from the mother and breastfeeding 
was stopped. Six days later, the child developed fever 
(38.9 °C). Ceftriaxone and gentamicin were started. 
Artesunate was also given but stopped after a nega-
tive malaria test. EBOV RT-PCR blood tests were neg-
ative on day 1 and 3 after onset of fever. Gentamicin 
was stopped after two days but ceftriaxone continued 
for eight days with a favourable clinical outcome. The 
infant rapidly became asymptomatic and was followed 

up for 21 days after the last contact with the sick 
mother. The child did not develop EVD.

Discussion
We describe two EBOV RT-PCR discordant mother-child 
pairs that illustrate the complexity of taking care of 
patients with EBOV infection.

If a lactating mother’s blood is EBOV RT-PCR nega-
tive and has an EBOV-positive breastfed child (Case 
1), healthcare workers should investigate whether the 
mother recently recovered from a confirmed or sus-
pected EBOV infection. The mother‘s urine and breast 
milk should be tested by EBOV RT-PCR for shedding of 
EBOV even after the virus becomes undetectable in the 
blood [3,4]. The child in Case 1 described, was most 
likely infected by the mother, however, whether the 
child became infected through breast milk or through 
contact with another bodily fluid, remains unknown. 
We cannot fully rule out the possibility that the source 
of the child’s infection was the relative who was taken 
care of by the child’s mother but this would mean the 
incubation period of the child was at least 16 days 
which is long given the average incubation period of 8 
to 10 days [5].

Data on how long infective EBOV can be present in 
other body fluids such as saliva, tears, urine, stool, 
breast milk, vaginal and amniotic fluid and seminal flu-
ids, are still limited [4]. We do know that in the 36-year-
old patient with EVD who was evacuated in August 
2014 to an isolation facility in Hamburg, Germany, 
infective EBOV was still isolated from urine samples 
on day 26 of his illness, nine days after the clearance 
of EBOV from plasma [3]. We also know that EBOV can 
be isolated from convalescent patients in semen up to 
82 days after disease onset [6]. However, in a study 
by Bausch et al., EBOV could not be cultured from the 
urine in 11 cases, but this might have been caused by 
virus degradation from breaks in the cold chain during 
sample collection, storage and shipping [4]. 

Detection for long periods of time in urine is known 
for other viruses, such as the West Nile virus [7] but 
poorly documented for EVD. The added value of EBOV 
testing of the urine of convalescent patients remains 
to be determined. Indeed, a positive PCR test does not 
mean the urine is still infectious and it would be impos-
sible to keep patients with positive EBOV RT-PCR urine 
or semen tests for months in isolation. 

EBOV has been detected in breast milk previously [4] 
but the timing of EBOV appearance, how long it remains 
in breast milk in an EBOV-infected lactating mother and 
the exact risk for a child to become infected through 
breastfeeding, remain poorly understood. EBOV was 
isolated from the breast milk of one lactating woman 15 
days after disease onset, and after EBOV was already 
cleared from the blood [4]. We will need prospective 
studies of mother and child pairs, combining PCR test-
ing with virus culture of breast milk to finally come 
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up with evidence-based recommendations regarding 
breastfeeding in cases of lactating mothers with EVD. 
Although high levels of actively produced IgA in breast 
milk have been shown to provide limited local mucosal 
protection for breastfed children against influenza 
virus infection [8], further studies are needed to deter-
mine the cellular and immunologic effects of breast 
milk-secreted antibodies in EVD patients. 

These two cases demonstrate that when caring for 
mother-child pairs, healthcare workers should con-
sider the potential role of testing relevant body fluids 
in addition to blood, such as urine and breast milk.

In case of discordant RT-PCR results between an 
EBOV-positive mother and her EBOV-negative breast-
fed child, ideally, breastfeeding should be stopped 
if safe replacement for breastfeeding is available 
[9]. Otherwise, feeding the child with heat-treated 
expressed breast milk [10] could be considered. Where 
a mother has survived EVD, ideally, her breast milk 
should be confirmed negative for EBOV before resum-
ing breastfeeding. If EBOV RT-PCR diagnostic is not 
available, it is advised to avoid breastfeeding by EVD-
surviving mothers [9].

The possibility of prolonged EBOV shedding in urine 
and breast milk means that counselling about hygiene 
in handling those fluids should be an important com-
ponent of health promotion at the time of discharge 
from the ETC.
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The first eight projects on Ebola, selected from pro-
posals submitted in the framework of the Innovative 
Medicines Initiative (IMI) first Ebola+ programme Call 
for proposals [1], are being launched. The projects aim 
to accelerate all aspects of Ebola vaccine development 
and manufacturing as well as deployment and compli-
ance with vaccine regimens and diagnostics.

With a total budget of € 215 million, the eight projects 
cover the following fields: (i) development of Ebola vac-
cines, (ii) the scaling up of vaccine manufacture, (iii) 
compliance with vaccine regimens, and (iv) the devel-
opment of rapid diagnostic tests.

The IMI Ebola+ programme was created in response 
to the ongoing Ebola outbreak in western Africa. The 
projects bring together partners from the pharmaceu-
tical and diagnostics industries, public health bodies, 
academia, aid organisations, and small biotech compa-
nies in Europe, Africa and the United States. Previous 
experience at IMI has shown that consortia of this 
kind, which bring together diverse groups from differ-
ent parts of the world, can make progress in even very 
challenging disease areas. 

Further Calls for proposals are planned for the com-
ing months. These could address issues such as the 
development of a vaccine that offers broad protection 
against both Ebola and other, related viruses such as 
Marburg.

The budget is partly funded by the European Union 
Horizon 2020 programme [2], and partly in the form of 
in-kind contributions from the European Federation of 
Pharmaceutical Industries and Associations.

For more information, see:
http://www.imi.europa.eu/content/ebola-programme
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On 14–16 October the European Food Safety Authority 
(EFSA) is organising a conference with the title ‘Shaping 
the future of food safety, together’. The objectives 
of the conference are to take stock of challenges and 
opportunities for risk assessment to contribute to 
policy development and the assessment in the area of 
food safety.

The conference consists of two plenary sessions, one 
asking ‘What does the future hold for Assessment 
Science?’ and a second titled ‘Science, Innovation & 
Society’, each of which is followed by five breakout 
sessions. Keynote lectures follow each plenary ses-
sion, reflecting on developments affecting the role 
and the conduct of assessment science and areas of 
biology including the role of gut flora, neural science, 
reproductive endocrinology and epigenetics.

EFSA is organising the conference in collaboration with 
national organisations, European Union agencies, the 
European Commission and international risk assess-
ment bodies.

Read more about the conference here:
http://www.efsaexpo2015.eu/conference/ 


