Outbreak

Successful public health response to four cases of imported measles in
Panama

Néstor Sosa’, llka Guerra’, Leyda Abrego’, Julio Cisneros’, Juan Castillo’, Javier Nieto', Carlos
Galvez?, Yadira Molto?, Rebecca E Smith’, Juan Miguel Pascale’?

1Gorgas Memorial Institute for Health Studies, Panama, Republic of Panama
2Epidemiology Department, Ministry of Health, Panama, Republic of Panama
aMicrobiology Department, School of Medicine, University of Panama, Panama, Republic of Panama

Abstract

In Panama, the last endemic cases of measles occurred in 1995. In this paper, we report four cases of imported measles in three girls and one
boy after they returned from a trip to Poland and Israel between 28 April and 11 May 2011. The etiologic diagnosis of the four cases was
confirmed by detection of IgM antibodies against measles virus and positive polymerase chain reaction using measles-specific primers. All
cases had genotype D4 with close genetic similarity to virus reported from Poland. Public health interventions included isolation of the cases
in their homes and an extensive search for and vaccination of contacts of the four cases, regardless of their vaccination status. A nationwide
vaccination campaign was also implemented after the first case was identified. A total of 70,950 measles vaccine doses were administered in
Panama in the two months following the identification of these cases. In addition, 94,179 persons were confirmed to have their immunization

schedule up-to-date and did not receive the vaccine. No secondary cases were detected in Panama in the following six months.
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Introduction

Measles virus is one of the most highly
contagious pathogens and has caused millions of
deaths throughout human history. Since the
introduction of live-attenuated vaccines in the 1960s
[1], the number of measles cases has declined
significantly, and the World Health Organization
(WHO) has set the goal of reducing the number of
deaths attributable to measles by 90% by 2015 [2].

The WHO Region of the Americas has
eliminated endemic measles transmission with
intensive vaccination and surveillance efforts [1].
Recently, however, numerous reports of imported
cases of measles have occurred in different countries
in this region: for example, in the period between
2001 and 2010, of 692 measles cases reported in the
United States of America, 604 (87%) were import-
associated [3], and during the first 19 weeks of 2011,
a total of 118 cases of imported measles were
reported in the USA. Most of these cases came from
Europe and South-East Asia.

In1995, the Ilast case of endemic measles
transmission occurred in Panama, 22 years after the

introduction of the measles monovalent vaccine to
the National Vaccination Program. At present, this
program recommends Measles, Rubella and Mumps
(MMR) live-attenuated vaccine at 12 months and a
second dose between 4 and 5 years of age. Measles
vaccination coverage in Panama for the first dose is
95% [4]. Approximately 10% of the population
receives vaccination at private pediatric offices.

We report four imported cases of measles in
vaccinated children from Panama after they visited
Poland and Israel, and the public health measures
taken to prevent further spread of the disease.

Case report

In May 2011, four adolescent children developed
signs and symptoms that suggested measles upon
returning to Panama after a 15 day cultural trip to
Poland and Israel. There were a total of 94
participants in this travel group. The group started
their trip on 27 April 2011 in Panama and arrived in
Warsaw, Poland, on 28 April 2011, via New York
and London. On 4 May, they continued their travel to
Tel-Aviv, Israel. In both countries they visited
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numerous historical and religious sites. They returned
to Panama, via New York, on 11 May 2011.

The four children, three girls and one boy, were
not related to each other but had travelled together
and were in contact with numerous other peers during
this trip. All resided in an affluent neighborhood of
Panama City and three attended the same high
school. Three of the four subjects had received at
least two doses of either measles or MMR vaccine,
while one subject had received only one dose of
MMR according to their medical charts and
vaccination cards (Table 1). All the vaccines had
been given at different private offices between 1994
and 2002.

The first of this group of affected subjects
developed fever on 10 May, one day before her
return to Panama. All four had developed fever by 16
May and all had developed the typical cephalocaudal
maculopapular rash by 17 May 2011 (Figure 1). The
clinical diagnosis of measles was made between 5
and 7 days after their arrival in Panama (Table 1).
One case was hospitalized for 48 hours for closer
observation, but none of the four patients developed
complications.

Acute serum was obtained from all four subjects.
The etiologic diagnosis of each case was confirmed
by detection of IgM antibodies against measles virus
(Siemens Enzygnost Anti-Measles Virus/IgM EIA;
Tarrytown, New York, USA), and a positive
polymerase chain reaction (PCR) using measles-
specific primers: MV64 (5'-
TATAACAATGATGGAGGGTAG-3") and MV59
(5'-GATATGTGACATTGATACATATAT-3")  for
the RT-PCR step, and primers MV60 (5’-
GCTATGCCATGGGAGTAGGAGTGG-3’) and
MV63 (5’-GGCCTCTCGCACCTAGTCTAG-3) for
the nested PCR [5]. Genotyping and sequencing were
performed using extracted RNA from nasopharyngeal
swabs from all four cases. All cases were genotype
D4 with close genetic similarity to virus reported
from Poland (Figure 2). Nasopharyngeal swab and
urine samples were also inoculated in Vero/hSlam
cells [6,7] and measles virus was successfully
isolated in two of the four cases using standard
protocols [8]. Measles virus genotypes were
confirmed as D4 by RT-PCR and sequencing of the
isolates obtained following previously reported
protocols [5]. Detection of IgG antibodies was
attempted using a commercial kit (Siemens
Enzygnost Anti-Measles Virus/IgG EIA; Tarrytown,
New York, USA), but acute serum results were
negative in all four cases.
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The Epidemiology Department of the Ministry of
Health conducted an epidemiological investigation to
identify contacts of these subjects and to detect
secondary cases. All four cases were quarantined in
their homes during their acute illness.

A total of 809 close contacts of the four affected
subjects were interviewed and followed until 28 June
(42 days after the last case) to detect symptoms
compatible with measles. These included contacts
that occurred during the hospitalization of the index
case. Among persons who were in contact with these
four cases, there were five subjects with rash, but
measles was excluded in all of them after laboratory
testing. Furthermore, during the period from 22 April
2011 (21 days prior to identification of the first case)
to 28 June, 129 suspicious cases, including the 5
symptomatic contacts, were detected by the Measles-
Rubella Surveillance System of the Ministry of
Health. In all but the four cases described in this
report, however, the diagnosis of measles was ruled
out.

The two schools of the affected subjects were
also visited during the investigation. Students and
teachers were interviewed and alerted to the signs
and symptoms of measles. The total number of
persons interviewed during the school investigations
was 4492. Additionally, 160 of the 177 passengers on
the New York-Panama return flight were contacted
and followed once the index case was identified. No
investigation was conducted among the passengers of
the Tel-Aviv to New York portion of the return
flight.

A massive vaccination campaign  was
implemented for all eligible persons regardless of
their exposure history. A total of 70,950 vaccine
doses were administered in the country in the two
months following identification of the first case.
These included 12,783 in the metropolitan area,
where contacts and classmates of the cases resided.
An additional 94,179 persons were confirmed to have
their immunization schedule up-to-date and did not
receive the vaccine. No additional cases of measles
have been confirmed in the country since this
outbreak.

Discussion

This report underscores several important aspects
of measles epidemiology in a country where endemic
measles transmission has ceased.

First is the risk of travellers importing measles to
other countries from regions where measles
transmission is ongoing. Commonly we associate the
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Table 1. Summary of the clinical and epidemiological characteristics of the cases of measles reported in Panama

. . Second Viral Culture Internal Genbank
Nfgfer Gender ( szfs) Dgt(;:)ftﬁ‘::;st Signs/ Symptoms F\l}r:zcli)l?es?l{Ag:/ Dose/Age/ (Date of the Reference | Accession
y ymp yp Vaccine Type Sample) Code Number
Fever, Rash,
Coryza, 09 Dec 1994 16 Dec 1996 POSITIVE
1 F 17 10 May 2011 Koplik's Sign, (Age: 12 mo) (Age: 3 years) (16 May 2011) 9062 IN392455
Conjunctivitis, Monovalent MMR Y
Cough
Fever, Rash, 25 May 1995 09 Jan 2002
2 F 16 2 Mav 2011 Coryza, (Age: 12mo) | (Age: 8.5 years) (EES:TJXE) 9075 | JN392456
Y Conjunctivitis Monovalent MMR Y
Fever, Rash, 04 June 1994
3 F 17 13May2011 | Conjunctivitis, | (Age:10mo) | o N (11;?/?;“2\6}131) 9077 | IN392457
Athralgias MMR Y
Fever, Rash
e 17 Nov 1994 30 May 1996
4 M 17 16 May 2011 Koplik’s Sign, | o011 mo) | (Age: 2.4 years) | NEOATIVE 9086 | JN392458
Conjunctivitis, (19 May 2011)
Cough Monovalent MMR
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Figure 1. Typical measles maculopapular rash, Index case, Day 4 of febrile illness

Figure 2. Phylogenetic analysis of the four cases of measles
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Phylogenetic analysis of the 456 nucleotides encoding the COOH terminus of the N protein of measles viruses detected in Panama, highlighting the
sequences as genotype D4. The reference strains recommended by WHO and sequences previously isolated from Poland and identified as genotype D4
viruses were downloaded from GenBank and included for comparison. GenBank identification numbers are shown in parenthesis. The dendrogram was
created with the MEGA 4 software by the neighbour-joining method with 500 bootstrap replicates.
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risk of infectious diseases with travel to less-
developed countries, and no specific preventive
measures are considered for travellers from Panama
to Europe. However, the WHO European region
continues to have measles outbreaks, [9,10], and a
sizeable percentage of imported cases of measles in
the US came from Europe in the period 2005-2008
[11].

The four cases reported in this study were caused
by measles virus genotype D4. This genotype has
been associated with imported sources of virus in the
Americas and has also been reported frequently in
Europe. In 2011, genotype D4 was the predominant
genotype detected in 24 European countries [9,12].
Genetic sequencing of the virus isolated from the
four Panamanian children showed 100% identity over
456 nucleotides to viruses reported in Poland in 2009.
In fact, the index case developed symptoms six days
after leaving this European country, within the
incubation time of measles infection [13]. Thus
consideration should be given to the administration of
booster doses of measles vaccine before traveling to
countries with ongoing cases of this disease.

Another important point is the susceptibility of
vaccinated children to measles infection. Three of the
four patients identified in this study had received two
doses of measles vaccine. None of them had
detectable IgG antibodies on presentation, nor were
they protected from overt clinical disease. Primary
and secondary vaccine failure has been reported
extensively in the literature [14]. Immunologic
immaturities at vaccination, waning vaccine-induced
immunity and lack of immunogenicity of vaccines
administered, due to failure of the cold-chain, for
example, are common causes [15].

Finally, it is important to note that a significant
and successful effort was made by Panamanian
public health officials to contain this outbreak. The
relatively rapid identification of the first case and
isolation of the other three cases, combined with high
measles vaccine coverage in the country, were
important in preventing secondary infections. These
factors are known to be important in preventing
import-transmission [16, 17]. Public  health
interventions included the search for secondary cases
plus immunization of numerous contacts regardless
of their vaccination status.
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