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EPIDEMIOLOGICAL EXPERIENCE:
1. LARGE DATABASE MANAGAMENT AND ANALYSIS
Discharge database Brussels Hospitals (ICD-10-CM) during 2010

2. FIELD EPIDEMIOLOGY EXPERIENCE IN EUROPE AND AFRICA with MSF
AND WHO (GOARN -Global Outbreak Alert & Response Network-) (Since
2003 until now)

Spain, Central Republican Africa, Democratic Republic of Congo, Tchad,
Zimbabwe, Haiti, Gabon, etc.

3. OBSERVATIONAL EPIDEMIOLOGY: | HAVE DESIGNED AND PUBLISHED
DESCRIPTIVES, CASE CONTROL AND COHORT STUDIES.

A dream: To design and develop a CLUSTER RANDOMIZED TRIAL
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4. COMPLEX SURVEY DESIGN AND ANALYISIS IN LARGE
POPULATIONS

Retrospective mortality survey in Tchad

Vaccination coverage and effectiveness (Measles) in DRC (Published)

5. SPATIAL EPIDEMIOLOGY ANALYSIS: Maternal Mortality and Cholera

(Empirical Bayesian Aproach to model posterior probability of cholera
riks by suburbs in Harare, 2009) due to SMR inestability in small areas
and the correlation of deaths in the sames areas.
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6. OUTBREAK RESEARCH: Cholera and Norovirus
Cholera with MSF in Zimbabwe and WHO (GOARN) in Haiti

Surveillance of acute gastroenteritis among pilgrims following
the French way to Santiago de Compostela (contamined water
in sources and fountains —Norovirus)
Outbreak research in a Nursing Home: Increased mortaly due to
a Norovirus massive outbreak. National Center of
Epidemiology in Spain (Balearic Islands)

/. CLINICAL EPIDEMIOLOGY

Analysis of MUAC diagnosis performance, 2009 (MSF)
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EPIDEMIOLOGICAL ANALYSIS OF THE FERTILITY PATTERN IN SPAIN,
1996-2006: EVOLUTION AND TREND OF THE MATERNAL AND FOETAL MORBI-MORTALITY.
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Results

Gaceta Sanitaria (IF: 1.2 in 2009)

Miguel Angel Luque Fernandez. Trends in the risk of late
fetal mortality, prematurity and low birth weight
associated with advanced maternal age in Spain [1996-
2005]. Gaceta Sanitaria 2008. 22: 5. 396-403.

Objectives:

To describe and analyze trends in fertility, fetal mortality
rate, prematurity and prevalence of low birthweight
in Spain during 1996-2005.

To analyze the association between advanced maternal
age and fertility, fetal mortality rate, prematurity
and low birthweight in Spain during 1996-2005.

Methods:

The association of low birthweight, prematurity and stillbirth with
maternal age was analyzed using prevalence ratios under the
assumption of a binomial probability distribution. Prevalence
ratios and risk ratios were presented as measures of association
with their respective 95% confidence intervals. The risk of stillbirth
adjusted by age and prematurity was analyzed using Poisson
regression models.
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Evolucion del riesgo de mortalidad fetal tardia, prematuridad
v bajo peso al nacer, asociado a la edad materna avanzada,
en Espaiia (1996-2005)

Miguel Angel Luque Femandsz
Frograma de Epiemiclogia Aplcada da Campo (PEAZ), Canro Maclonal ds Epidemiciogia,
Irestiulc ds Salud Carbs I, Madrid, Espafia.

{Trends In the Hsk of late fetal martality, prematurity and
law biFth welght assoclated with advanced matamal age
In Spaln [1296-2005])

Resumen

Ohietivos: Describir la evolucidn de la fecundidad, la mor-
talidad fetal tardia, la prematuidad y el baje peso al nacer,
asl come sU asociackin con la edad materra avanzada, en
Espafia, durante &l pariodo 19862008,

Metodos: Estudio scoligico. La prematuridad y &l bajo peso
enfuncitn de la edad materna s2 andizan medants tablss de
contingencia, La evolucidn de las tesas de moralidad fatal tar-
dia se analiza mediarts una estardarizacidn directa. El esgo
de moralidad tal tardia, sjustado porla eded meateme yla pre-
maturidad, se araliza medants una regresidn de Poizson,

Resuitados: Las tasas de mortalidad fetal tardia y de fe-
curdidad han surrentado en las mijerss de mds de 35 afoe
de edad, sobre todo en |as mayores de 45 afos, El iesgo de
mortalidad fetal tardia es 2,7 veces supsrior para las mujs-
res & partir de los 45 anos (razdn de tazas: 27; ntervalo de
confianza del 5% [C85%]: 1,8-3,0), con una fraccidn etio-
Kigica de la exposicion del 694 (G5 55 2-78,6), La pre-
valencia de prematuridad y de bajo peeo para sste mismo
QNP0 &5 3 Veces sUperion oon una razdn de prevalencias de
prermatndad de 2,8 {|GossE 2,7-3,1) y de bajo peso de 31
(ICas%: 2,8-3,5).

Conchisionss: El elevada riesgo de las mujerss de 45 o més
afios de edad se explica por & aumenis de la proponzian de
embarazos en este gupo de edad, Ss requisren nusvos es-
tudics, &n &l dmbito de la epidemickegia perinatal, que ana-
fizen &l impacto de las técnicas de reproduccidn asistida en
ks embarazos a edades avanzadas, asi como la dinemiza-
citn de la puesta &n marcha del registro nacional de téeni-
cas de reproduccidn asistda,

Palabras clave: Edad materna. Mortalidad fatal tandia. Re-
cién racido de bajo peso Fecién nacido prematura, Técni-
cas de reproduccidn asistida,

Abstract
Obiectives: To describs rends in fertlity, fatal death rate, pre-
maturity and |ow birth weight, a5 well as theirasseciation with
advanced matemal age, in Spain from 1626 1o 2005,
Method's: We peformmed an ecological study. The associa-
tion between |ow birh weight and premabuity with matsmal
e was analyzed through contingency tables, The pattern of
festal martality rabs was analyzed through direct stardardiza-
tion. To study the risk of late fetal mortality, adjustad by age
and prematurity, a Poisson regression model was ussd,
Rasuits! The rates of ferflity and late fetal mortality incres-
gad in women aged more than 55 years, especially in woman
aged more than 45 years, The risk of lats ftal mortality was
2.7 times higher inwomen aged 45 years and above (Ete ratio,
2.7; 85%01: 1.5-3), with an etiokgical fraction of exposurs of
6%k (8500l 55.2-78.8). The prevalence rate of pramaturity
ard low birth weight was thrae imes figher in this age group,
with & prevalencs rate of prematurity of 2.8 (95%C1: 2.7-8.1)
and of bow birth weight of 3.1 (85%01: 2.8-3.3).
Concdusions: The high risk fund in women aged mors than
45 years is explained by the increass in the proportion of prag-
nancias within this age group during the period analyzed Furn-
her shudiss in perinatal epidemiclogy that analyze the impact
of assisted raproduction techniques in pregrancies in older
women are required, as well as a national registry of assis-
ted reproduction techniques,

ey words: Materral age. Felal death rate, Low birth weight
infant. Prematurs infant. Assisted reproduction techniques.

comesponaencis: Miguel Angsl Luqus Femandsz
Programa de Epidemiciogia Aplicada de Campn (PEAC).

Canfro Nacional de Eplidemiciogia, Inetiulo de Sah Carkee Il Snkso Delado, 6, Pabslidn 12, 28028 Madrid, Ezpafia.

Corran slacinico: Mmiguskngs & kdil.e
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Trend of late foetal death rates ratios by maternal age (reference group women < 35 years) in
Spain, 1996-2005.

Figura 1. Evolucion anual de la razon de tasas de la mortalidad fetal tardia en funcion de la edad materna,
tomando com referencia el grupo de edad de menores de 35 afios, durante el periodo 1996-2005 en Espafia.

10 -
=-0,003x° + 0,099x* - 1,064x3+ 5,145x2 - 10,81x + 10,44
R?=0,595
0
d
i ——35.39
|_
O 40-44
©
5 8245
g —Referencia <35
1
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Afos

Fuente: INE (Elaboracion propia).

Source: Miguel Angel Luque Fernandez. Trends in the risk of late fetal mortality, prematurity and low birth weight
associated with advanced maternal age in Spain [1996-2005]. Gaceta Sanitaria 2008. 22: 5. 396-403
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EJPH (IF: 2.2 in 2009). Miguel Angel Luque Fernandez,
Aurora Bueno Cavanillas, Salvador De Mateo. Differences in
the reproductive pattern and low birthweight by maternal
country of origin in Spain, 1996-2006. European Journal of
Public Health. April 12, 2010.

Differences in the reprodur.hve pattern and low
birthweight by maternal country of origin in
Spain, 1996-2006

Miguel Angel Lugue Fernindez™*, Aurora Bueno Cavanillas™**,
Salvador de Mateo’

1 Fvﬂd [Epidamiolagy Training Program (FETP), National Cemm Tor Epidemidlady (Centro Maciona o8
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Back ground: Humems studies hawe highlighted poarer repmductie and pernatal health autcomes
amang migrant mathers In deweloped countries. Due to the fact that no conchusive data s ourently
avaliable at national bevel InSpain, this study almed to explore potertial dfferences by comparng the
prevalence of low and muitiple bve births and the propartion of e birfhsby maternal age and coumry
af arigin during 1996-2008.

Methods A cmsssectional study was conducted using data from the Mational Statistcs stitute Low

To describe the prevalence of low birth weight,
pregnancies in women’over 35 years of age and multiple B e e e
pregnancies by mother’s country of origin. el g0

Results: LEW was associaied with a combination of older maiernal age and multiple pregnandies in the
case of wamen who had been bom in Ewrope (EUNEL Howeser, this ssmcaton was nat found in
wamen wha angnated fram autside the EU1S, mastly from countries who have shown sgnificant
emigraton to 3pain durng the last decade IBW was present among all age groups, m both
singetan and multiple births, and in partioular Romanlan mathers showed the highest OR 233
% O 10480

Condusion: This siudy confirms diffesences In the reproductive pattern and LEW depending on
matemnal country of argin. These results allow a better undesstanding of the reproductve patiem
and e implications of mathes” county of arigin in LEW. Thes, helping heaith decsions makers B
plan futume health inferventions aimed at reducing the LEW prevalence in Spain.

To analyze the risk of low birthweight according to the
country of origin of the mother during 1996-2006 in
Spain.

Keywords maternal age, low birtfeselght, ethnic groups, reproducte hea th, eplidemiaiogy

Methods:

A logistic regression model was used to analyze the
probability of low birth weight by mother’s country of origin,
and odds ratios were presented as measures of association
with their respective 95% confidence intervals.

Introduction

|n D thaan @ devcade, popaatson of Spain ks grown by 1%,
ki bebrgg. dremn 00m o dnda beta s dn 1956 50 46 miliom in
207, 3% (52 million) of d moreme ds amsbaube w
graton. In N07, 2% of the dweign pogalanon resding
i Spain were womnen of ferale age. These Semographic and
socil shefls bave bod 1o a gl increme bn overadll fenliy
waocaned wak mdmaed bwe bads peabeo among
foregn motes Tt A ematosal lewl sewenal stedies
By baglgled the woese pednanl and reprosdacuve beat
otcoenes chaeried o migrant woenen ™ ® and specfically de
bogher prevabemce of pregrances, prematenty and bow
et it {LEW] among adobecent methens ™' 1n Spain,
caly a few atades bave addreaed tha saben fom a oo
pasative appeoach producing conimdiciosy resals and based
oo reghonal dama " Adner asrival no ke Bt < oy, sngm
wcem e nd ergn a process o f adapianion and change which can
Enemate svss In addmon, there ae nemercs dfiodues
related w dhe acoms 1o bealdy care servioe MY

hane il cowitry of coggn, defined @ e coun vy of bank
of e motker giving bardy, & comsdened by warsowm stodis as
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an indicanr for ooemparative owtoomes amalys of pesnal
and mprodecive bl ™

T LHW prewaben oe dn Spain bas increased by 319 duning
ke peslond 19562005, with a prevabence of T1% in 2006, Tha
Encrene ha besn mlied w de dange of seprodecine
pamteres i Span, daracermed by o bigher pealene of ve
Eertbona mong cbder women ™ Howeve s, the prevalence of LHW
by mnaternal comntay of calgn nemakoed wnlcew i,

Hemce, S cigectves of this gudy were o compane the
proponteon of Lve barha ke prevadence of LBW and
matple N blrdhs depending on manenmal county of cnign
and manzenal age, aswel w10 analme the dferences found in
Spain during 1996206,

Methods

1\':puioum:dauossan:m.nu}pj':yopnmnmﬂu}f
mpEaned FATH (4434414 Bwe barde) of de wal of bve
il regiitened in Span from 1596 o X0&

Stady data were drawn fmo e Manosal Begater of Live
Hirtn, part of fhe Naverd Popolaon Mowement Sauais
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Pais de origen materno

Risk of low birth weight by maternal country of origin in Spain, 1996-2006. (n= 4,484,414).

Embarazo simple

Embarazo multiple

Edad < 35 anos

Edad > 35 anos

Edad < 35 afos

Edad > 35 anos

OR (IC95%)

OR (IC95)

OR (IC95%)

OR (IC95%)

Marruecos 0,78 (0,75-0,81) 0,79 (0,72-0,86) 0,67 (0,61-0,74) 0,65 (0,54-0,79)
Ecuador 0,91 (0,87-0,95) 1,06 (0,94-1,19) 0,77 (0,66-0,89) 0,74 (0,50-1,11)
g i Qe®7 (0,308 oo 0,3/ 1,14 (0,94-1,37) U, 53" 5

Rumania
Africa Subsahariana

0,92 (0,76-1,12)
0,81 (0,68-0,96)
0,78 (0,59-1,03)

1,06 (0,68-1,53
s (0.29-

0,62 (0,37-1,02)

Argentina 1,06 (0,86-1,32) 1,15 (0,87-1,51)

Reino Unido 1,13 (1,03-1,24) 1,20 (1,02-1,39) 0,98 (0,76-1,26) 1,02 (0,70-1,45)
Bolivia 0,71 (0,64-0,80) 0,78 (0,54-1,20) 0,80 (0,57-1,11) 0,51 (0,19-1,38)
Peru 0,76 (0,68-0,86) 0,99 (0,80-1,22) 0,52 (0,38-0,71) 0,94 (0,55-1,61)
Francia 1,00 (0,90-1,11) 0,89 (0,69-1,14) 0,90 (0,70-1,15) 0,97 (0,60-1,60)
Brasil 1,00 (0,91-1,12) 1,13 (0,85-1,50) 1,32 (0,92-1,87) 1,51 (0,80-2,83)
R. Dominica 1,22 (1,11-1,35) 1,65 (1,30-2,11) 0,83 (0,61-1,12) 0,75 (0,37-1,50)
Portugal 1,24 (1,12-1,34) 1,34 (1,04-1,71) 1,27 (0,95-1,71) 0,58 (0,32-1,03)
Alemania 1,06 (0,95-1,20) 1,05 (0,86-1,23) 0,72 (0,53-0,98) 0,87 (0,53-1,43)
Cuba 0,74 (0,65-0,86) 0,90 (0,61-1,32) 1,02 (0,71-1,45) 1,54 (0,60-4,01)
Italia 0,73 (0,62-0,85) 0,80 (0,60-1,07) 1,09 (0,75-1,60) 1,13 (0,58-1,59)
Polonia 0,89 (0,78-1,01) 1,05 (0,63-1,74) 0,95 (0,62-1,48) 0,66 (0,21-2,05)
Algeria 0,77 (0,66-0,90) 1,01 (0,70-1,46) 0,68 (0,47-0,99) 0,33 (0,12-0,88)
Bulgaria 1,02 (0,90-1,17) 0,83 (0,46-1,48) 1,33 (0,87-2,04) 1,54 (0,40-6,00)

Espaia 1 1 1 1

Fuente: Miguel Angel Luque Fernandez, Aurora Bueno Cavanillas, Salvador De Mateo. Differences in the reproductive pattern and low
birthweight by maternal country of origin in Spain, 1996-2006. European Journal of Public Health. Publicado online el 12 abril de 2010.
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Gaceta Sanitaria (IF: 1.2 in 2009)

Miguel Angel Luque Fernandez, Aurora Bueno-Cavanillas.
Fertility in Spain, 1996-2006: Foreign versus Spanish
women. Gaceta Sanitaria 2009. 23 (Supl 1): 67-71.

Objective:

To determine fertility trends in Spain and whether
women'’s specific fertility rates differed by age and
country of origin during the period of 1996-2006

Methods:

To address the fourth specific research objective, this
ecological study of trends compared fertility rates by
mother’s country of origin using a direct
standardization method. The fertility rates of foreign
women versus Spanish women, adjusted by maternal
age and study period, were compared using a
generalized linear model under the assumption of a
Poisson distribution. A trend analysis of fertility rates
during the study period by mother’s age and country of
origin was presented using time plots and linear
regression models.

UNIVERSIDAD DE GRANADA
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O tginal

La fecundidad en Espana, 1996-2006:

mujeres de nacionalidad extranjera frente a espanolas
Miguel Angel luque Fernindez** y Aurora Bueno-Cavanillas =4
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Fertility in Spain, 1996-2006: foreign versas spanish women
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maternal mortality associated with change in the
reproductive pattern in SPAIN: 1996-2005. Journal of

Epidemiology and Community Health 2009; 63:433-438.

Objectives:

To analyze trend on maternal mortality ratios in Spain during
1996-2005.

To describe causes of maternal death according to the
International Code of Classification of Diseases, tenth
version, and related socio-demographic factors.

Methods:

Trends in maternal mortality rates were analyzed using
Poisson regression models adjusted for age and study
period. A descriptive analysis of basic socio-demographic
factors associated with maternal mortality was developed
for the years with a significant excess of maternal deaths.
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Increase in maternal mortality associated with
change in the reproductive pattern in Spain: 1996—

2005

M A Lugue Femdndez,' A Bueno Cavanias? M Dramaix-Wlmet 3 F S Sora,' J de

Mata Donado Campos,' D H Guibert'
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Annual trenqsin_ the absolute number of deaths and maternal mortality ratios for the period 1996-2005 (n: 148).
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Age-related maternal mortality rate for the period 1996-2005 (n: 148).
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Maternal mortality death risk adjusted by age and geographic regions, 1999-2006, n=133 muertes.
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Results

Table 2. Maternal mortality risk ratios by maternal age and nationality adjusted

by autonomous region, Spain, 1999-2006 (n: 133 maternal deaths)

Coefficient

(Standard Error)* RR (95% Cht P-value

Foreign vs. Spanish

mothersf 0.51 (0.17) \

1.67 (1.20 to 2.33) 0.002
Maternal Age: o
20 to 29 Vs. 0.77 e 1.60 (0.60 to 4.32) > 0.05
30 to 39 \s. < 19 0.47 (0.50) 2.20 (0.81 to 5.78) > 0.05
>40 :L.\s 19 225(0.52) J/ 9.50(3.431t0 26.31) < 0.001

*Standard errors scaled using square root of Pearson y?-based dispersion.

T Relative Risks adjusted by autonomous regions.

Miguel Angel Luque Fernandez, Aurora Bueno Cavanillas, Salvador De Mateo. Excess of maternal mortality in foreign nationalities in Spain,
1999-2006. European Journal of Obstetrics & Gynecology and Reproductive Biology. January, 2010.
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Miguel Angel Luque Fernandez, Ignacio Gutiérrez Garitano, Aurora
Bueno Cavanillas. Increased risk of maternal deaths associated
with foreign origin in Spain: A population based case-control
study. European Journal of Public Health. June, 2010.

Objective:

To analyze the risk of maternal mortality by mother’s
country of origin during 1999-2006 in Spain at an individual
level (with individual data).

Methods:

Maternal death by mother’s country of origin was analyzed using a
matched case-control study. Each case of maternal death during
1999-2006 was matched with four mothers who had given birth
during the same year that the case occurred. Through a
Conditional logistic regression model matched odds ratios were
derived with their 95%Cl respectively.
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Increased risk of maternal deaths associated
with foreign origin in Spain: a population
based case-control study
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In Eurppe, different studies have identified immigrant women coming from developing countries 2 a
risk group for maternal death, In Spalin, an ecological study showed higher maternal mortality rates
emong foreign mothers compared with Spanish mothers during 2003-04. To examine whether the
maternal death risk among foreign mothers in Spain is increased, we performed a population-based
matched case—contrel study, Each cate of maternal death during 1999-2006 was matched with four
mathers who had given birth during the same year the case occurred, The National Statisties Institute
provided the data. The variables in the study were maternal age and country of origin, We used a
conditional logistic regression analysls. Adjusted by age, the risk of maternal death was B7% higher
emong foreign mathers. This stedy confirms that there Is an Inreased risk of maternal death among
foreign mothers in Spain, It would be desirable 1o analyse the sodio-sconomic and healthcare
arcumstances surrounding the deaths,

Keywords: epidemiology, ethnic groups, maternal age, matemnal morta rt:.'

Intreduction

rom 1930 through the 1980g, the maternal mortality ratio

registered & clear decline In most I.umprm contries, with
it then remaining stable in the following vears.'* In the 1990s,
different anthors forecasted a rise in the maternal mortality ratio
by the beginning of the 215t century, specifically in Europe and
related 10 maternal age and immigration,** A recent ecological
study confirmed a change in the maternal mortality patiern in
Spain over the decade, 19962005, marked by a rising trend and
an increased risk at odvanced moternal oges”® This study
detected a chuster of matermnal mertality from 2003 to 2004,
where 3286 of maternal deaths occurred among foreign

To test whether there was an increased risk aof maternal
death among foreign mothers, this study aimed to compare
the risk of maternal death between foreign and Spanish
methers from 1999 to 204 in Spain.

Methods

We performed a population-based maiched case-contral
study. Cases and controls were taken from & sounce
population of mothers wha were pregaant or had given bisth
during the study period. AL materral deaths (cases) were
drawn from the Mational Register of Death Statbstics and
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Table_1. Maternal mortality risk by age and nationality, Spain 1999-2006 (n =

665, four controls matched to each case by year; 133 matched sets).

Crude Matched Adjusted Matches
Odds Ratios* Odds Ratios
(C195%) (C195%)

/ Maternal Age (in years}

19 Ref. Ref.

<
o 20-P9 0.82 (0.17-3.92) 0.81 (0.16-3.87)

o 30-B9 1.15 (0.25-5.41) 1.24 (0.26-5.88)

>10  4.31 (0.81-22.92) 4.38 (0.82-23.51)

\ _

Foreign 1.78 (1.01-3.15)
Spanish Ref.

1.87 (1.04-3.34)
Ref.

Miguel Angel Luque Fernandez, Ignacio Gutiérrez Garitano, Aurora Bueno Cavanillas. Increased risk of Mociated with foreign

origin in Spain: A population based case-control study. European Journal of Public Health. June, 2010.
Data source: INE, In-house
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Acrise in maternal mortality rates has Related News
been seen in Spain since 1996, it has

been reported. IVF success higher 'if couples

keep trying’
Research conducted by the Carlos Il P

Health Institute (ISCIIl} in Madrid, Wednesdav. 23rd Feb 2011
published in the Journal of Epidemiology Reesenaergh:?e: hahrre fueunr;?hwat
and Community Health, indicates that a couples’ inaitro fertilisation (IVF)

1? percedm increase has been success is dependent upon the
witnessed. number of cycles the woman
undergoes.

Although mortality rates are still lower
than in many other European countries,
the data shows that they are increasing.

Writing in the journal Fertility and A 14
Sterllity, researchers from the XX FIGO WORLD CONGRESS OF

, University of Westemn Australia GYNECOLOGY AND OBSTETRICS
Miguel Angel Lugue, lead author of the said IVF success could be 712 OCTOBER

study, told SINC that the change, linked
to the rise in maternal age, "clearly
shows" the need for epidemiological
manitoring of maternal mortality.

improved if couples just keep
trying, reports Reuters.

Inducing labour for no medical Donate To FIGO
reason "puts mothers at greater
risk’

He added: "This is an avoidable
phenomenon, and above all because it
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The Next step

Adjusted stillbirth death risk by maternal country of origin and education in Spain,
birth cohort 2007 and 2008.

Maternal education attainment

Upper secondary

education or first

stage of tertiary
education

Secondary

. . education or lower
Tertiary education

Maternal country of origin  Rate Ratio (95%CIl)  Rate Ratio (95%CIl)  Rate Ratio (95%CIl)

Spain
Europea Union of 15 member states
Others european countries

Asia and Oceania
America

Africa

1
0.77 (0.52-1.00)
0.81 (0.66-1.00)

0.81 (0.55-1.17)
0.94 (0.81-1.08)

1.71 (1.50-1.96)

1.43 (1.17-1.75)
1.03 (0.70-1.52)
1.17 (0.88-1.56)

1.16 (0.76-1.77)
1.30 (1.05-1.72)

2.45 (1.93-3.10)

2.02 (1.60-2.54)
1.45 (0.97-2.20)
1.64 (1.21-2.23)

1.63 (1.06-2.51)
1.89 (1.46-2.50)

3.45 (2.70-4.43)
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Cholera Epidemic in Harare
(Zimbabwe), 2008-2009:

Miguel Angel Luque Fernandez

Research Group of Cholera Epidemic in Harare:

Peter Maes, Henry Gray, Ariane Bauernfeind, Patrick Tavernier,
Miguel Angel Luque Fernandez.
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No. Cases

Epidemic curve of cholera cases in Harare, 2008-09, n= 21,079
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Figuere_2. Cholera cases by Suburbs in Harare, 2008 a(?c%e
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Time plots: Evolution of Cholera cases by Suburbs in Harare, 2008-09 (n=20,179)
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OTHER INTERESTING THINGS TO
LOOK AT IN THE SPATIAL ANALYIS
OF INFECTIOUS DISEASES
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Influence of temperature and rainfall on the
evolution of cholera epidemics in Lusaka, Zambia,
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KEYWORDS Summary  Inths study, we aimed to describe the evolution of three cholera epidemics that
Cholera: accurred in Lisaka, Tarrbia, between 2003 and 2006 and to analyse the assaciation betwesn the
Eptdemics; INCreass N NUMDer of Ca5e5 and cmatic factors. A oSN aUtoregresie model controlting for

Climate; seasonality and trend was built to estimate the association between the Increase n the weekly

Mathematical number of cases and weekly mears of dally maximum temperature and mnfall. AL epldemics

medelling; showed a seasonal trend comcking With the rainy season (NOvember to March )., A 1°C rise in

Zambia; termperature & weeks before the onset of the cutbreak explained 5.2% [relative sk (RR) 1.05,

Ririca 95% Cl 1.04—1.06] of the Increase in the number of cholera cases (2003—2006). In addition,
a S0mm ncrease In rainfall 3 weeks before explained an Increase of 2.5% (RR 1.02, 95% CI
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Figure 4  Time plots of number of cholera cases per month and monthly mean temperature (°C) in Lusaka, Zambia, 20032006

(Médecins Sans Frontiéres, unpublished data).
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Figure 5
(Médecins Sans Frontiéres, unpublished data).

of the data is due to the high number of null values, the
interpretation of the deviance x* is unreliable. Thus, using
the simulation approach for evaluating the goodness of fit
of sparse data by Boyle et al.??, the deviance was 5.3 with
142 d.f., the test of goodness of fit of deviance >0.05 and
AlC 3.4.

Hence, an ambient temperature increase of 1°C 6 weeks
before the beginning of the outbreaks explained 5.2% of
the weekly augmentation of cholera cases observed, and
an increase of 50mm in rainfall 3 weeks earlier explained
another 2.5% (Table 2).

Time plots of number of cholera cases per month and monthly mean rainfall (mm) in Lusaka, Zambia, 2003—2006

4. Discussion

A recent review of WHO cholera incidence and mor-
tality data (1960—2005) raised the question of Africa
as a ‘new homeland’ for cholera.? Our results showed
recurrent cholera outbreaks in Lusaka, Zambia, within a
period of 3 years and characterised by high incidence and
CFRs.

The seasonal trend for cholera incidence observed in our
time series and coinciding with the rainy season is consistent
with what is known for the region.?>2¢

Table 2  Association between the number of cholera cases and climate variables: final autoregressive Poisson model including
lags of weekly mean temperature and rainfall (Médecins Sans Frontiéres, unpublished data)®

Coefficient (SE)P RR (95% Cl) % change® AR (%) P-value
Temperature (6 weeks earlier) 0.05 (0.006) 1.05 (1.04—1.06) 2.2 4.7 <0.001
Rainfall (3 weeks earlier) 0.02 (0.01) 1.02 (1.01—1.04) 2.5 1.9 0.011

RR: relative risk; AR: attributable risk.
A Adjusted for seasonality.

b Standard errors (SE) scaled using square root of Pearson x? based dispersion.

€ Percent change in expected count for 1°C increase in temperature

and 50mm in rainfall.
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Jane Olwoch, a senior environmental science lecturer atthe
University of Pretoria, South Africa, pointed outthat besides the
biological factors, "Floods caused by heavy rains can contaminate
drinking water with the bacterium; in droughts, the bacterium can
grow more easily in stagnating water in ponds and rivers.”

Researchers in Africa, led by Miguel Angel Lugue Femandez from the
Institute of Health Carlos Ill, based in Madrid, Spain, were the first o
show a link between higher temperature and rainfall and the
incidence of cholera in Zambia in a study published in the
ransactions ofthe Royal Society of Tropical Medicine and Hygiene,

Rita Colwell and colleague Amwar Hu qcspl:\,fs:r’plsofflhe'ec 'Iehl
and unfitered water, Filtering drinking water helps to remove the
zooplankton and reduce cholera by 40 to 50 percent

Chalera outbreaks between 2003 and 2006 in Zambia showed that a

one-degree Celsius rise in temperature six weeks before an outbreak began allowed the bacteria to multiply in enhanced
conditions, leading to almost & percent more cholera cases, while a 50mm increase in rainfall three weeks ahead of an
outbreak pushed up the number of cases by more than 2 percent.

A study in South Africa’s coastal province of KwaZulu-Matal in 2008, by researchers from the Environmental Change Institute at
the UK-based Oxford University Centre for the Environment, found a similar link between warmer sea water, floods, and cholera
outbreaks.

“We know there is an indisputable link between cholera and poverty, poor sanitation, quality of drinking water, but there are
biological agents involved in cholera that reactto changes in climate,” Olwoch said.

“We cannot therefore think that we can solve the cholera problem by ignoring these factors, especially now, when we know very
well that our climate is changing.”
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Surveillance and outbreak reports

COHORT STUDY OF AN OUTBREAK OF VIRAL GASTROENTERITIS
IN A NURSING HOME FOR ELDERLY, MAJORCA, SPAIN,

FEBRUARY 2008

M A Lugue Ferndndez (fmiguelangel@isciii.es)’, A Galmés Truyols?, D Herrera Guibert!, G Arbona Cerdd? F Sancho Gaya®

1.National Centre of Epidemiology (CNE), Programme of applied field epidemiology (Programa de Epidemiologia Aplicada de
Campo, PEAC), Instituto de Salud Carlos III (ISCIII), Madrid, Spain

2.Epidemiology Service, Council for Health and Consumers, Government of the Balearic Islands, Palma, Spain

3.6roup of Assisted and Residential Services (Grupo Servicios Asistenciales y Residenciales, SAR), Medical services, Palma, Spain

An outbreak of acute gastroenteritis occurred in a nursing home
for elderly in Majorca between 4 and 23 February 2008. To know
its aetiology and mechanism of transmission a retrospective cohort
study was conducted with a fixed cohort including 146 people
(96 residents and 50 employees). The data were collected from
clinical histories and through a survey by questionnaire. In total 71
cases were identified (53 residents, 18 employees), corresponding
to an overall attack rate (AR) of 48.6%. The consumption of tap
water, adjusted by age, sex and consumption of meals provided at
the nursing home, presented a relative risk (RR) of 4.03 (95%Cl,
1.4-11.4). The microbiological analyses confirmed the presence
of norovirus and/or rotavirus in five of the seven stool samples
submitted. The slow appearance of cases at the beginning of the
outbreak is characteristic of a person to person transmission, while
the sudden peak in the middle of the month suggests a common
source such as the tap water. We therefore concluded that the
outbreak likely originated from two sources: an infected employee of
the nursing home and the tap water. The high number of dependent
residents most probably facilitated the spread of the outbreak.

Introduction

The progressive aging of the Spanish population increases the
demand for residential services. The resulting increase of the
numbers of nursing homes and their residents has favoured the
emergence of acute gastroenteritis outbreaks in these institutions
over the past years [1]. Given the risk characteristics of this
particular population, these outbreaks are characterised by high
morbidity with high attack rates and long duration [2].

Enteropathogenic viruses, including caliciviruses, are the most
common causal agents in these outbreaks [3-5]. Rotaviruses are
also responsible for severe diarrhoea, but mainly in children [6,7].
Nevertheless, outbreaks of acute gastroenteritis in nursing homes
for elderly caused by rotavirus have been described in the literature
[8-101.

In Spain, little information is available on morbidity and mortality
associated with norovirus infection, its distribution among the
population, and many of its epidemiol ch ics. This
is primarily due to the fact that sample collection and laboratory

screening for noroviruses is not done routinely [11]. Compared to
other EU countries, not many studies of gastroenteritis outbreaks
caused by norovirus are described in general and in nursing homes
in Spain in particular [4, 12-15].

It is estimated that norovirus is the most common cause of acute
gastroenteritis in some European Union countries, with 6% and
11% of all intestinal infectious diseases attributed to norovirus in
the United Kingdom and the Netherlands, respectively [16,171.

Noroviruses are transmitted primarily through the faecal-oral
route, either by direct person-to-person spread or by faecally
contaminated food or water. Secondary and tertiary cases appear
quickly through a person-to-person transmission. Noroviruses can
also spread via a droplet route from vomits [18,19].

In healthcare facilities, transmission can additionally occur
through hand transfer of the virus to the oral mucosa via contact
with materials, fomites, and environmental surfaces that have been
contaminated with either faeces or vomits. These circumstances
make it extremely difficult to control outbreaks in institutional
settings [20,21].

Between 4 and 23 February an outbreak of acute gastroenteritis
occurred in an elderly nursing home in Majorca, Spain. The outbreak
was characterised by a slow start followed by an explosive increase
in the number of cases which may be linked to a common source. To
contain the outbreak, between 9 and 11 February, the nursing home
authorities implemented the following control measures: enteric
isolation, cleaning of areas contaminated by vomit, restriction of
visitors, suspension of the consumption of tap water, distribution
of bottled water, cleaning and chlorination of the water cistern,
and stool sampling. The notification of a suspected gastroenteritis
outbreak was sent to the health authorities of the Balearic Islands
on 13 February. In view of the microbiological confirmation of a
mixed viral aetiology (norovirus and rotavirus) and the high attack
rate, an epidemiological investigation to determine the causes and
transmission routes of the outbreak was launched on 5 March.
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FIGURE 2

FIGURE 3

Survival function of the tap water adjusted by
consumption of meals at

e, sex and
he nursing home, outbreak of

gastroenteritis in Majorca, February 2008 (n=146, 48.6% cases)
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TABLE 3

Verification of the hypothesis of proportional risks assumption,
logarithmic survival curves, Ln(-LnS (t)), outbreak of gastroenteritis
in a nursing home for elderly, Majorca, February 2008
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Univariate analyses of gastroenteritis cases in employees of the nursing home, outbreak in Majorca, February 2008 (n=50)

Sex e
Female | 47 | 7 | 36.1 (22.4-58.1) | 1.5 (0.9-2.3) | 13.9 ([-4.5]-97.9)
Male | 3 | 1 | 333 (47-238) | 1.2 (0.2-9.2) | 1
Age in years***
< 8 3 37.5 (12.116.2) 1.5 (0.5-4.8) 1.5 (0.2-1.7) 36.3 ([-37.5]-91.4)
25-34 12 3 25.0 (8.0-77.5) 0.9 {0.3-3.0) 1
35-44 12 5 50.0 (22.4-111.2) 2.1 {0.9-4.8) 2.1 (0.4-13.5) 54.2 ([-11.4]-92.6)
2 45 15 5 40.0 (17.9-89.0) 1.7 (0.7-3.8) 1.7 (0.4-6.9) 43.2 ([-12.2]-85.5)
Job position
Health workers | 38 | 16 | 2.1 25.7-68.7) | 1.8 (1.1-2.9) | 2.9 (0.7-2.6) 65.7 ([-#5.6]-96.1)
Others™** | 12 | 2 | 16.6 (4.1-66.6) | 0.6 (0.1-2.4) | 1
Working hours
Day shift 16 8 50.0 (25.0-99.9) 2.2 (L.1-4.4) 56.5 ([-81.2]-92.5)
Afternoon shift 8 3 3.5 (12.0-116.2) 1.6 (0.5-5.0) .5 ([-24.3]-92.0)
AU shifts 3 1 33.3 (4.6-23.6) 33.0 ([-342.2])-94.6)
Day/night shift 11 3 27.2 (8.7-B4.5) 1.1 (0.3-3.%) 13.1 ([-54.8]-88.3)
Day/Afternoon shift 12 3 25.0 (8.0-71.5) 0.9 (0.3-2.9) 1
Length of in months ki
11-14 months 10 5 50.0 (20.8-120.1) 2.6 (0.5-13.2) 61.2 ([-76.9]-92.4)
7-10 months 11 5 45.4 (18.9-109.2) 2.2 (0.5-11.3) 55.7 ((-105.7]-91.2)
4-6 months 12 4 33.3 (12.5-88.8) .0) 1.4 (0.3-7.35) 28.7 ([-282.7]-86.7)
0-3 months 17 4 23.5 (8.8-62.6) 0.9 (3.4-24.2) 1
Location at the workplace (floor and module) in February e
Ground floor 10 3 30.0 (9.6-93.0) 1.1 (0.3-3.5) 1.4 (0.2-8.2) 28.0 ([-391.7]-87.8)
Second floor, module A 7 2 28.5 (7.1-114.2) 1.1 (0.2-4.3) 1.3 (0.1-9.1) 23.7 ((-743.3]-83.0)
Second floor, module B 6 4 66.6 (25.0-117.6) 4.5 (1.7-12.1) 5.5 (1.0-29.6) 81.8 (2.5-96.6)
Second floor, module © 8 5 62.5 (26.0-150.1) 2.7 (1.1-6.5) 3 (0.7-16.6) 59.6 ([-41.0]-93.9)
Both floors 19 4 210 (7.9-56.0) 0.8 (0.2-2.1) 1

of the nursing home meals in February e
Yes ] [ 3 3133 (10.7-1033) | 1.4 (0.4-8.3) | 1
No | 41 | 15 | 36.5 (22.0-60.6) | 1.5 (0.9-2.5) | 1.1 (0.3-5.8) 7.4 ([-227.0]-82.8)
Drinking of the nursing home tap water in February 0.01
Yes 5 | 4 | 800 (o0-2131) | 6.5 (2.4-17.4) | 5.3 (1.2-17.0) 81.3 (0.2-94.1)
No [T | 14 | sii(ss-ss) | 1.2 (7.2-20.7) | 1

*Incidence density per 100
** P value > 0.05 of »2 of A

people and day
sher’s exact test

*** Information on age was available for 47 of the 50 emplayees in the cohort (three missing)

Cleaning, laundry and maintenance service and administration; (working 1n administration was not reported by any case)

4 EUROSURVEILLANCE Vol. 13 - Issue 51 - 18 December 2008 - www.eurosurveillance.org
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e WHAT THIS STUDY ADDS: This study confirms the need to

\ severe wasting. /

WHAT’S KNOWN ON THIS SUBJECT: MUAC measurements are \
used to screen rapidly for malnutrition among children 6 to 59
months of age. With the introduction of a new growth curve for
children by the WHO in 2008, an evaluation of MUAC diagnostic
accuracy is needed.

change the MUAC cutoff value from <110 mm to <115 mm. This
change is needed to maintain the same diagnostic accuracy and
to identify children at greatest risk of death resulting from

OBJECTIVES: The objectives of this study were to estimate the accu-
racy of using mid-upper-arm circumference (MUAC) measurements to
diagnose severe wasting by comparing the new standards from the
World Health Organization (WHO) with those from the US National Cen-
ter for Health Statistics (NCHS) and to analyze the age independence of
the MUAC cutoff values for both curves.

METHODS: We used cross-sectional anthropometric data for 34 937 chil-
dren between the ages of 6 and 59 months, from 39 nutritional surveys
conducted by Doctors Without Borders. Receiver operating characteristic
curves were used to examine the accuracy of MUAC diagnoses. MUAC age
independence was analyzed with logistic regression models.

RESULTS: Withthe new WHO curve, the performance of MUAC measure-
ments, interms of sensitivity and specificity, deteriorated. With different
cutoff values, however, the WHO standards significantly improved the pre-
dictive value of MUAC measurements over the NCHS standards. The sensi-
tivity and specificity of MUAC measurements were the most age indepen-
dent when the WHO curve, rather than the NCHS curve, was used.

CONCLUSIONS: This study confirms the need to change the MUAC cut-
off value from <110 mmto <115 mm. This increase of 5 mm produces
alarge change in sensitivity (from 16% to 25%) with little loss in spec-
ificity, improves the probability of diagnosing severe wasting, and re-
duces false-negative results by 12%. This change is needed to maintain
the same diagnostic accuracy as the old curve and to identify the
children at greatest risk of death resulting from severe wasting.
Pediatrics 2010;126:¢195—e201

e195
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