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DENV-3 strains recently caused un-
expected outbreaks of dengue hemor-
rhagic fever in Sri Lanka, East Africa, 
and Latin America (9).

The case presented here demon-
strates that epidemics may be unde-
tected or unidentifi ed until diagnosis 
is assessed in another country from a 
returning infected visitor, thus draw-
ing attention to an unidentifi ed poten-
tial epidemic situation. This situation 
can be unraveled by a clinician who 
considers geographic factors in the 
diagnostic workup and has access to 
and uses appropriate laboratory capac-
ity to diagnose imported infections. 
At the time dengue was diagnosed 
in this patient, cases of yellow fever 
were reported in the same location of 
Côte d’Ivoire (Abidjan) (5), illustrat-
ing concomitant circulation of 2 vi-
ruses in which dengue may have re-
mained undetected in the absence of a 
laboratory-confi rmed case in the trav-
eler’s home country. Therefore, this 
case reinforces the utility of travelers 
as sentinels for infectious diseases as 
previously reported (10). Our fi nd-
ings reiterate the need for technologic 
transfer of PCR-based direct diagnos-
tics to reference centers in areas where 
emergence is likely. These efforts also 
should embrace serology and encour-
age close collaboration with world 
reference centers for confi rmation and 
characterization (10).
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Low Immunity to 
Measles and Rubella 

among Female 
Guest Workers, 

Northern Mariana 
Islands

To the Editor: The Common-
wealth of the Northern Mariana Is-
lands (CNMI), a group of northern Pa-
cifi c islands in political union with the 
United States, was exempt from US 
labor laws until 2007. This exemption 
attracted business opportunities, which 
led to a high demand for guest work-
ers. The Centers for Disease Control 
and Prevention advises the US Citi-
zenship and Immigration Services of 
vaccination requirements for those ap-
plying for immigration and work visas 
before the applications are approved 
(1). Since 1996, all applicants born af-
ter 1957 and >12 months of age have 
been required to provide evidence of 
completed vaccination against, or of 
immunity to, measles, mumps, and ru-
bella viruses. Those unable to provide 
such evidence must receive at least 1 
dose of the vaccines recommended by 
the US Advisory Committee on Im-
munization Practices before visa ap-
proval. The Committee also advises 
applicants to receive additional doses 
of the required vaccines after arrival in 
the Mariana Islands. We aimed to de-
termine the proportion of CNMI guest 
workers who were immune to measles 
and rubella by testing a convenience 
sample of serum collected during Sep-
tember and October 2006. However, 
procedures for validating the vaccina-
tion status for our sample population 
are unknown. Given our results, it 
appears that validation procedures of 
immunity status in guest workers or 
immigrants to the United States were 
suboptimal at the time of this study.

Serum samples from 210 female 
workers from 17 through 51 years of 
age were collected opportunistically 
when, as a requirement for annual con-
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tract renewal, the workers came to the 
Department of Public Health, Saipan, 
CNMI. Approximately 70% of these 
guest workers were from the People's 
Republic of China and the Philippines 
and were employed in the garment and 
hospitality industries (2). We estimat-
ed that a minimum sample size of 196 
would provide a precision estimate of 
5% based on an anticipated proportion 
immune of 85% (actual study size was 
210 samples). Informed consent was 
obtained from all participants. Serum 
samples, with identifying information 
removed, were shipped to the Victo-
rian Infectious Diseases Reference 
Laboratory, Melbourne, Australia.

Immunoglobulin G against mea-
sles and rubella was detected in serum 
by using Enzygnost ELISAs (Dade 
Behring, Deerfi eld, IL, USA) accord-
ing to manufacturer’s instructions. 
For measles and rubella, samples 
with optical density (OD) values >0.2 
(equivalent to 330 mIU/mL) indicated 
protective immunity and samples with 
OD values <0.1 were suggestive of no 
protection (3). Samples with OD val-
ues in the equivocal range (0.1–0.2) 
were retested, and the repeat result 
was recorded. Repeat equivocal re-
sults were classifi ed as not protected. 
Data were analyzed by using STATA 
version 8.2 (Stata Corp., College 
Station, TX, USA). Exact binomial 

95% confi dence intervals were cal-
culated. Proportions of guest work-
ers immune to measles and rubella, 
by age group and country of origin, 
were assessed by Fisher exact test and 
χ2 statistics.

The proportion of Chinese guest 
workers immune to measles (115/154, 
74.7%) and rubella (131/154, 85.1%) 
was lower than the proportion immune 
of all other workers combined (56/56, 
100% and 50/56, 89.3%, respectively), 
but the difference was only signifi cant 
for measles (Table). When compared 
with Chinese workers of all other 
ages, Chinese workers 20–34 years of 
age were signifi cantly less likely to be 
protected against measles (69.3% vs. 
89.7%; p = 0.01). No signifi cant dif-
ferences were found in the proportion 
of guest workers immune to rubella by 
age group (p = 0.70) or country of ori-
gin (p = 0.43).

A limitation of our work is that 
the sample may not be representative 
of the CNMI guest worker population 
overall. Only 27% of guest workers in 
the CNMI are from China, and 43% 
are from the Philippines (J.-P. Chaine, 
pers. comm., March 2008), whereas in 
our study 73% of guest workers were 
from China, and 23% were from the 
Philippines. Also, no men were re-
cruited for the study yet men repre-
sent 19% of guest workers from China 

(J.-P. Chaine, pers. comm., March 
2008), so our fi ndings should not be 
extrapolated to this group.

China and the Philippines report 
94% and 92% childhood immuniza-
tion coverage with 1 measles vaccine, 
respectively (4,5). Similar to other 
reports of low measles immunity in 
young adult populations (6), this study 
identifi ed young adult female work-
ers from China as a group particularly 
susceptible to measles infection with 
>25% (39/154) unprotected. Neither 
country implemented rubella vacci-
nation before 2006, and the immune 
profi le for rubella refl ects age-specifi c 
seroprevalence for endemic disease; 
>10% of these women remain suscep-
tible to rubella during their potential 
childbearing years (7).

More than 8,000 female workers 
from China were in the CNMI during 
the period of this survey, and as many 
as 2,000 may have been susceptible to 
measles, which would have facilitated 
sustained transmission if the virus had 
been introduced. Several studies have 
shown that unvaccinated persons are 
clustered geographically or socially 
and may be at increased risk for mea-
sles or rubella outbreaks (8,9). These 
reports underscore the possible risk of 
virus spread in populations with low 
immunity in Saipan.
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Table. Proportion of guest workers immune to measles and rubella by ethnicity and age group, Northern Mariana Islands, September–
October 2006* 

Proportion immune 
Guest workers from China Guest workers from other countries†

Age
group, y 

Total no.
tested

No. (%) measles,  
95% CI 

No. (%) rubella,  
95% CI 

Total no. 
tested

No. (%) measles,   
95% CI 

No. (%) rubella,  
95% CI 

15–19 18 17 (94.4), 72.7–99.9 14 (77.8), 52.4–93.6 0 – –
20–24 56 41 (73.2),59.7–84.2‡ 49 (87.5), 75.9–94.8 1 1 (100), 2.5–100§ 1 (100), 2.5–100§ 
25–29 40 25 (62.5), 45.8–77.3‡ 36 (90.0), 76.3–97.2 10 10 (100), 69.2–100§ 10 (100), 69.2–100§ 
30–34 18 13 (72.2), 46.5–90.3‡ 15 (83.3), 58.6–96.4 9 9 (100), 66.4–100§ 8 (88.9), 51.8–99.7 
35–39 17 14 (82.4), 56.6–96.2 13 (76.5), 50.1–93.2 16 16 (100), 79.4–100§ 15 (93.8), 69.8–99.8 
40–44 2 2 (100), 15.8–100§ 2 (100), 15.8–100§ 14 14 (100), 76.8–100§ 11 (78.6), 49.2–95.3 
>45 2 2 (100), 15.8–100§ 1 (50.0), 1.3– 98.7 6 6 (100), 54.1–100§ 5 (83.3), 35.9–99.6 
Total 153¶ 114 (74.5), 66.8–81.2# 130 (85.1), 78.3–90.2 56 56 (100), 93.6–100§ 50 (89.3), 78.1–96.0 
*CI, confidence interval. 
†Philippines (n = 48), Japan (n = 6), South Korea (n = 1), Thailand (n = 1). 
‡Significant difference in measles immunity of Chinese workers 20–34 years of age compared with that of Chinese workers of other age groups; p = 0.01. 
§1-sided confidence interval. 
¶The age of 1 guest worker was not provided by the referring laboratory. 
#Significant difference in measles immunity between workers from China and other countries; p<0.001. 



LETTERS

Vicki Stambos, 
Jean-Paul Chaine, Heath Kelly, 

Mariana Sablan, 
and Michaela Riddell

Author affi liations: Victorian Infectious Dis-
eases Reference Laboratory, Melbourne, 
Victoria, Australia (V. Stambos, H. Kelly, M. 
Riddell); and Department of Public Health, 
Saipan, Commonwealth of the Northern 
Mariana Islands (J.-P. Chaine, M. Sablan)

DOI: 10.3201/eid1511.081267

References

  1.  Centers for Disease Control and Preven-
tion. CDC immigration requirements: 
technical instructions for vaccination, 
2007 [cited 2008 Aug 12]. Available 
from http://www.cdc.gov/ncidod/dq/pdf/
ti_vacc.pdf

  2.  Central Statistics Division. Annual statis-
tical yearbook 2002. Saipan (Common-
wealth of the Northern Mariana Islands); 
Department of Commerce; 2002.

  3.  Ratnam S, Gadag V, West R, Burris J, 
Oates E, Stead F, et al. Comparison of 
commercial enzyme immunoassay kits 
with plaque reduction neutralization test 
for detection of measles virus antibody. J 
Clin Microbiol. 1995;33:811–5.

  4.  World Health Organization. Immuniza-
tion profi le—Philippines 2007 [cited 2009 
Mar 19]. Available from http://www.who.
int/vaccines/globalsummary/immuniza-
tion/countryprofi leresult.cfm?C=’phl’

  5.  World Health Organization. Immuniza-
tion profi le – China 2007 [cited 2009 Mar 
19]. Available from http://www.who.int/
vaccines/globalsummary/immunization/
countryprofi leresult.cfm?C=’chn’

  6.  Zandotti C, Jeantet D, Lambert F, Waku-
Kouomou D, Wild F, Freymuth F, et al. 
Re-emergence of measles among young 
adults in Marseilles, France. Eur J Epi-
demiol. 2004;19:891–3. DOI: 10.1023/
B:EJEP.0000040453.13914.48

  7.  Cutts FT, Robertson SE, Diaz-Ortega JL, 
Samuel R. Control of rubella and congeni-
tal rubella syndrome (CRS) in develop-
ing countries, Part 1: Burden of disease 
from CRS. Bull World Health Organ. 
1997;75:55–68.

  8.  Filia A, Curtale F, Kreidl P, Morosetti G, 
Nicoletti L, Perrelli F, et al. Cluster of 
measles cases in the Roma/Sinti popula-
tion, Italy, June–September 2006. Euro 
Surveill. 2006;11:E061012 2.

  9.  Danovaro-Holliday MC, LeBaron CW, 
Allensworth C, Raymond R, Borden TG, 
Murray AB, et al. A large rubella outbreak 
with spread from the workplace to the 
community. JAMA. 2000;284:2733–9. 
DOI: 10.1001/jama.284.21.2733

Address for correspondence: Vicki Stambos, 
Victorian Infectious Diseases Reference 
Laboratory, Locked Bag 815, Carlton South 
3053, Melbourne, Victoria, Australia; email: 
vicki.stambos@mh.org.au

Pneumonia Caused 
by Shigella sonnei 
in Man Returned 

from India
To the Editor: Shigellosis is a 

cause of infectious dysentery frequent-
ly occurring in developing countries 
yet usually associated with diarrhea in 
travelers from regions where Shigella 
infections are endemic. Shigella spp. 
are usually spread directly from per-
son to person by the fecal–oral route 
or indirectly by fecal contamination of 
food or water with ingestion of feces 
contaminated food or water (1). Aside 
from clinical intestinal manifestations, 
shigellosis causes a wide variety of ex-
traintestinal signs, such as bacteremia 
or neurologic manifestations (2).

Pneumonia is an atypical but po-
tential complication of shigellosis. In 
developing countries, Shigella sonnei 
and S. fl exneri infections were report-
ed to cause acute pneumonia in mal-
nourished infants and, in these cases, 
were associated with severe prognosis 
and a death rate of 14% (3).

We describe a case of severe 
pneumonia caused by S. sonnei that 
developed in a man from Italy who 
had traveled to India. This is an atypi-
cal case of shigellosis occurring in an 
immunocompetent person, generally 
healthy and without any underlying 
severe predisposing condition.

A 69-year-old white man was ad-
mitted to the emergency unit of the 
Presidio Ospedaliero, Department of 
Infectious Diseases, Treviso, Italy, on 
February 24, 2008, with severe dys-

pnea and a cough producing purulent 
sputum. He had traveled to India and 
had visited urban and rural areas over 
a 15-day period. He returned home 7 
days before hospital admission. Dur-
ing his travel, the patient reported epi-
sodes of vomiting and moderate diar-
rhea without fever. These signs were 
resolved 4 days before his return to 
Italy. Initial examination showed he 
had a temperature of 37°C and an oxy-
gen saturation of 88% in room air. Ar-
terial blood gas levels were pH 7.42, 
partial pressure of oxygen in arterial 
blood 42 mm Hg, and partial pressure 
of carbon dioxide 35 mm Hg. Because 
of his progressive respiratory failure, 
he was transferred to the intensive 
care unit. Relevant laboratory tests 
were performed, and abnormal values 
of erythrocyte sedimentation rate 85 
mm/h, C-reactive protein 105 mg/L, 
hemoglobin 10.2 g/dL, and neutro-
philia were found.

A chest radiograph showed dif-
fuse pneumonia with infi ltrates. A 
computed tomography scan of the tho-
rax showed nodular lesions and cavity 
formations. No neurologic or abdomi-
nal abnormalities were found, and 
peristalsis was within normal limits.

Sputum and bronchial alveolar 
lavage (BAL) smears showed gram-
negative microorganisms. Melioidosis 
was suspected because the man had 
traveled to a known melioidosis-en-
demic area. In view of this informa-
tion, blood, sputum, and BAL samples 
were collected, and the patient was 
immediately given empirical antimi-
crobial drug therapy with amoxicillin/
clavulanic acid, plus meropenem and 
norfl oxacin. Given the absence of gas-
trointestinal symptoms and because 
shigellosis was not suspected, stool 
samples were not obtained. Specimens 
were sent to the Istituto Superiore di 
Sanità, Infectious Diseases Depart-
ment for bacteriologic examination. 
Blood cultures were negative; gram-
negative rods were recovered from the 
sputum and BAL smears. The micro-
organisms were identifi ed as S. sonnei 
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