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Morbidity and Mortality from Measles in Cameroonian Children:
Implications for Measles Control
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Abstract: Objective: To investigate the epidemiological trends of measles in the Littoral, North-west, South-west and
Western regions of Cameroon in order to improve measles control.

Design and Methods: Cross-sectional study of retrolective data collected on cases of measles from January 1997 to April
2003 and stored in registers at regional levels. Child age, immunization and disease status, complications and outcomes
were recorded.

Results: 33,268 cases of measles were registered. The trend was endemo-epidemic with outbreaks occurring between Feb-
ruary and April. The average incidence rate was 4.8%o per year with 4.1%o reported in 1998, 5.8%o in 2001, and 0.9%o in
2002. Complete data sets for 16,637 cases indicate that 47.4% were children aged 9 to 59 months. Those less than 9
months represented 15.2% of the cases. More than half (415 cases) of the 766 cases with known immunization status
(54.2%) representing 2.5% of the 16,637 total cases had received the measles vaccine. Complications were frequent in the
Western (53.7%) and the Littoral (33.7%) regions and 53.3% of all complications were bronchopulmonary infections. The
global case fatality rate was 1.6%, and 2.1% in children less than 9 months with a significant tendency to decrease with
age (p<10'4). The most frequent cause-related disorders of death were malnutrition (34.4%), neurological (35.3%) and di-
gestive (26.2%).

Conclusion: measles was a public health problem in Cameroon with vaccinated and unvaccinated children both affected
within the period of study. Those less than 9 months old, carried the highest burden of the disease in terms of mortality.
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of the cold chain are the main reasons given to explain these

1. INTRODUCTION
outbreaks. Waning of measles vaccine-induced immunity

Measles is a cosmopolitan infectious disease with high
morbidity and mortality rates. It is influenced by family size,
population density, birth rate, population movement and
immunization coverage [1]. Despite widespread availability
of the measles vaccine, about 39.9 million cases occurred in
2000, and killed some 614,000 children worldwide [2,3].
Until recently, epidemics were registered each 3-4 years,
particularly in developing countries where children who had
received vaccine shots were also affected [4-6]. Low cover-
age, primary vaccination failure [7,8], and poor maintenance
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can lead to the occurrence of measles in immunized children
[9]. The duration of immunity induced by primary vaccina-
tion is known to be long lasting [10].

Measles is a disease with a proven safe and cost-effective
intervention. Its eradication is feasible [11] with high vacci-
nation coverage among infants through routine health serv-
ices. Proper handling of vaccines is mandatory for effective
measles control.

Since 1986, the implementation of the one-dose, measles
vaccine was provided to children at 9 months in Cameroon,
using the facility-based or out-reaches mobile strategy.
However coverage was less than 50% for a decade. Up to
2001, Cameroon was one of the 20 countries of the world,
with frequent measles epidemics. In the three northern re-
gions, epidemics occurred yearly or every three years in the
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seven other regions of Cameroon [12]. Supplemental immu-
nization activities (SIAs) leads to high vaccination coverage
and more measles cases and deaths averted, compared to the
single dose schedule [13,14]. Since the implementation of
the SIAs in Cameroon, the incidence of measles has declined
[15,16].

Before 2000, measles surveillance in Cameroon was poor
on aggregate numbers of cases reported by health facilities.
Parameters such as age-specific rates, vaccination status,
complications and outcome following measles were not well
documented, especially in the southern part of Cameroon
(Littoral, North-west, South-West, and Western regions),
where frequent epidemics were noted. The aim of this study
was to assess the epidemiological trend of measles in this
part of Cameroon to have baseline information on control
program operations.

2. MATERIALS AND METHODOLOGY

Study Design and Data Collection

This cross-sectional study was carried out over six
months, from October 2002 to April 2003 and reviewed data
on measles cases over a period of six years four months
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(January 1997 to April 2003). This study focused on two
steps of measles surveillance in Cameroon: the passive and
the active phases. During the active phase, measles suspected
cases were investigated and the blood tested for the presence
of IgM antibodies against the measles virus. Four regions of
Cameroon (Littoral, North West, South West, and West)
were studied (Fig. 1). These regions were selected because of
their demographic weight, high measles- related morbidity
and low vaccination coverage and frequent measles epidem-
ics. The study consisted of systematically reviewing the dis-
ease report forms at the level of the district and regional pub-
lic health services. The investigator (F.N.) collected data
with the support of the local health personnel at the health
facilities and the administrative services. Registers in the
health facilities where the measles cases were reported were
next reviewed.

Data was recorded using the weekly, the monthly and
yearly report forms for reportable diseases of the Camer-
oon’s Ministry of Public Health, and was obtained from the
district health services and the regional delegations of public
health. Missing data at this level was obtained from registers
in health facilities.
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Fig. (1). Map of Cameroon showing the study sites.
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Fig. (2). Cumulative incidence of measles in the Littoral, North-West, South-West and Western regions of Cameroon (January 1997 - April

2003).

Computations were performed with reference to the
demographic data of the 1987 official census population
which was 10.5 million inhabitants.

This study was approved by the ethics committee of the
Cameroon’s Ministry of Public Health.

Data Collection on the Parameters of Measles Cases

It was based on the inpatient and outpatient registers of
the health facilities.

The clinical case definition of measles in this study was
the presence of fever and a generalized maculopapular rash,
and any of the following symptoms (coryza, cough, or con-
junctivitis) according to WHO [17]. Only the case definition
was used until September 2002.

Since October 2002, any case that meets the case defini-
tion of measles is investigated in Cameroon. Blood analyses
are performed for measles IgM antibodies titers in “Centre
Pasteur” of Cameroon. From the report forms for reportable
diseases, cases recorded at the district health services were
serologically followed up. Child age, sex, immunization
status, place of residence, date of diagnosis, complications,
treatment modalities, duration of hospitalization and out-
come of the cases were recorded. The sample was comprised
of all consecutive cases reported during the study period.

Statistical Analysis

The associations between variables were performed with
the Chi square test. An association was significant if the p
value was < 0.05.

2001
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Fig. (3). Incidence of measles in the Littoral, North-West, Western and South-West regions (January 1997 - April 2003) has been improved

so that the years on the abscissa could be seen easily.
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3. RESULTS

Measles Incidence from January 1997 to April 2003 and
Distribution of Cases with Respect to Regions (Figs. 2
and 3)

In all, 33,268 cases were recorded from the 63 health
districts of the four regions studied. Measles was endemo-
epidemic, as it occurred the whole year with outbreaks coin-
ciding with the months of February to April (Fig. 2). The
average incidence rates was 4.8%o per year from January
1997 to December 2002, with outbreaks reported in 1998
(4.1 %o) and three years after (5.8 %o in 2001). The lowest
rate (0.9%o) occurred in 2002. The Western region registered
36.2% of the cases, followed by Littoral (31.7%), North-west
(19.9%) and South-west (12.7%).

Distribution of Cases with Age

Complete data sets for 16,637 cases of public (59%) and
mission (39.8%) health facilities indicate that 47.4% were
children aged 9 to 59 months. Those 60 months or above,
and those less than 9 months represented 37.4% and 15.2%
of the cases respectively (Fig. 4).

percentage
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Fig. (4). Distribution of measles cases with age.

Distribution of Measles Cases with Age and Reported
Immunization Status

The immunization status was not always mentioned in
the registers in the health facilities. It was recorded in 766
(4.6%) out of the total 16,637 cases of measles cases (Fig.
5). Among them, more than half (415 cases) representing
2.5% of the 16,637 cases had already been vaccinated
against measles. The 0 to 9 months age group represented
15.3% of the measles cases.

In all, 273 out of 351 (77.8%) of the unvaccinated cases
were more than 9 months old. Fifty four percent of vacci-
nated cases were recorded in the 9 to 59 months age group.

Distribution of Complications with Respect to Regions
and Age

Complications were frequent in the Western (53.7%) and
the Littoral (33.7%) regions and 53.3% were bronchopul-
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monary infections. Complications were equally distributed in
the age groups, and 75.7% occurred in the less than 60
months’ old, amongst which the less than 9 months repre-
sented 27.3%.

Disease Outcome

The global case fatality rate was 1.6% (Table 1). The
mortality rate was 2.7% in the South-west, 2.4% in the
Western, 1.6% in the North-west and 0.6% in the Littoral
regions. It was 2.1% and 2.2% respectively in children less
than 9 months and in those of 9 to 12 months. Thereafter it
decreased significantly with age (y for trend= 43,8 p < 10™).

The most frequent cause-related disorders of death were
malnutrition (34.4%), neurological (35.3%) and digestive
(26.2%). Most deaths occurred within the first 2 days follow-
ing admission in the hospital.

Distribution of Measles Cases According to Region and
Serologic Tests (October 2002—April 2003)

A total of 201 cases of measles were recorded during the
first seven months (October 2002—April 2003) corresponding
to the period which Cameroon started active measles surveil-
lance phase. In the Littoral region, 38 occurred as an out-
break. Twelve out of 15 cases in which antibody titers were
determined revealed the presence of anti-measles IgM (80%)
antibodies. Measles was confirmed in 4 of 5 (80%) cases
aged less than 6 months old and in half of the children less
than 9 months.

DISCUSSION

Measles Incidence and Distribution of Cases with Re-
spect to Regions

Measles was seasonal at the study sites, and its transmis-
sion was annual with outbreaks occurring between February
and April, coinciding with the dry seasons. Outbreaks were
reported in 1998 and three years after (in 2001). This pattern
has also been described by Fauveau et al. [18]. The transmis-
sion rate of 0.9%o observed in 2002 corresponded to the post-
epidemic periods and the intensification of the measles con-
trol periods, during which the vaccination coverage was rein-
forced in Cameroon.

The number of measles cases was elevated in the West-
ern and the Littoral. These regions are amongst those with
the highest population density. The population density was
more than 1001 inhabitants per km® in the Littoral; the three
other regions had equal population densities (more than 250
inhabitants per km®). This parameter alone could not explain
the rate of occurrence of measles. Population movement,
vaccination coverage and climatic conditions could have
influenced the trend of the disease in these regions.

Distribution of Cases with Age

Measles occurred mostly in children aged less than 59
months in the four regions of the study. It affected 15% of
children less than 9 months old, the age recommended for
vaccination against measles in Cameroon. During an out-
break in 2001 in Yaounde, 92% of measles cases tested re-
vealed the presence of IgM antibodies [6]. At the same time,
the virus was isolated in 81% of the cases, and the 12 to 59
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Fig. (5). Distribution of the cases of measles according to age and vaccination status.
Table 1. Outcome of the Measles Cases with Age
Age Groups (Months) Total Cases N (%) Lost to Follow up N (%) Recovered N (%) Dead N (%)
0-5 163 (1.1) 15(9.2) 143 (87.7) 5(3.1)
6-8 2125 (14.2) 470 (22.2) 1611 (75.8) 44 (2.0)
9-59 7110 (47.4) 1300 (18.3) 5647 (79.4) 163 (2.3)
260 5604 (37.3) 1069 (19.1) 4503 (80.3) 32(0.6)
Total 15002 (100.0) 2854 (19.0) 11904 (79.3) 244 (1.6)

months old children represented 62% of cases [6]. Even in
rural Bangladesh [18], children aged less than 9 months old
suffered the greatest burden of this disease although they
were not eligible for vaccination. Kiepiela et al. demon-
strated that maternally acquired measles antibody titres rap-
idly declined so that at 9 months, children are no longer pro-
tected [19]. Considering the expanded program of immuniza-
tion (EPI), the question now is should the anti-measles vac-
cine be implemented earlier? According to Nokles et al. [20],
it is not beneficial to simply reduce the vaccination age. A
two doses of measles vaccination policy is more efficient for
measles control than the one dose currently administered
[13,21-23,28-30], but budgetary constraints constitute a seri-
ous barrier for the implementation of this strategy. Besides, a
multidose program may distract the delivery of the routine
vaccine at 9 months to the most vulnerable children [24].

Distribution of Measles Cases with Age and Reported
Immunization Status

Measles affected both vaccinated and unvaccinated chil-
dren in Cameroon. Concerning measles amongst vaccinated
children, similar situations have been reported in others set-
tings [6,7,25]. The persistence of maternally acquired mea-
sles antibodies at the age of vaccination could have also in-
duced vaccine failure. For this reason, even with good vac-
cine conditions, 15% of children, failed to be protected [26].
The ideal is to push the age of measles vaccine delivery at 12
to 15 months but, children will no longer have maternally
acquired antibodies and many will develop measles before
the vaccination. In developed countries, measles affected
vaccinated and older children, with the 5 — 9 years age group
representing 1/3 of the cases [27]. In the highest vaccination

coverage settings, it occurred mostly among vaccinated chil-
dren during epidemics [28]. The situation is different in our
context where the vaccination coverage remained low, and
where the most affected age group were less than 60 months
old.

Primary failure and waning of vaccine-induced immunity
cannot explain our results. Waning immunity is not a risk
factor of measles [29], but rather the effectiveness of the
measles vaccine. In Cameroon, vaccines may be delivered
under suboptimal conditions, and this might have increased
the susceptibility of infants to measles. Poor quality of the
cold chain in the vaccine storage, transportation, handling
and ineffective immunization technique could be some of
reasons for failure. Some health facilities in Cameroon do
not have refrigerators and power failure occurs and may last
for many days. We also noted that in some health facilities,
in the refrigerators used to store vaccines, drinking water and
foodstuffs were also stored alongside.

In the unvaccinated children, low vaccination coverage
as a risk factor of the occurrence of measles [24] is not due
to the vaccine shortage in our context. In fact, 90% of health
facilities had a continuous supply of vaccine [30], but all the
children were not targeted. Cultural barriers combined with
low socioeconomic status and the inadequate quality of
health care delivery could limit the population from access to
the vaccine.

Disease Outcome

Bronchopulmonary infections were the most frequent
complications (53.3%) followed by neurogical (convulsions)
and digestives (mostly diarrhoea). Some studies revealed
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that, two-thirds of measles cases developed respiratory tract
complications and diarrhea [31], and these disorders were
most frequently associated with death [7,32,33]. According
to Kabir et al, failure to vaccinate children in the first year of
life against measles contributes to 27% increase in the mor-
tality rate [34]. In the present study, patients were given an-
tibiotics systematically and this practice could have reduced
the number of bacterial infections which could be fatal. The
case fatality rate (1.6%) in this study is a problem, especially
in children aged less than 9-months old. All deaths might not
have been recorded because 41.2% of the measles cases were
managed on outpatient basis and 17.4% were lost to follow-

up.
Limits of the Study

The study was limited to the administrative health serv-
ices and the health facilities. The under reporting and mis-
handling of data, the behavioural under-utilisation of health
facilities for measles care could have rendered our data less
reliable. One is tempted to ask whether the cases clinically
diagnosed were really measles cases? This question can not
be answered precisely since the biological proof of measles
started later in 2002. Besides, the immunization status was
not always noted and the vaccination records were not al-
ways seen. The study was also not limited to children and the
number of inhabitants was derived from the 1987 population
census. There might have been some bias related to the
population at risk of measles.

CONCLUSION

Unless mass immunization campaigns are undertaken,
measles remains a public health problem in the Littoral,
North-West, South-West and Western regions of Cameroon,
where epidemics were frequent. Measles was seasonal at the
study sites with transmission annually, and outbreaks occur-
ring after three years. Vaccinated and unvaccinated children
were both affected. The most affected age group was the 9-
59 months. In those less than 9 months old (not eligible for
vaccination according to the EPI in Cameroon), mortality
was high. Poor quality of the cold chain for vaccine storage,
transportation, handling of the vaccines might have been
some of the causes of the occurrence of measles in the vacci-
nated population.

We thus recommend that special attention should be
given to the cold chain and reinforcement of the competence
of health care workers in the proper handling of vaccines and
best practices in vaccination techniques. The power manag-
ers (AES-SONEL) and health workers should be sensitised
on the disastrous effect of the power shortages on vaccine
storage and its consequences on the health of the population.
The implementation of an integrated supervision of health
services and health care activities needs to be improved. Fi-
nally, strategies to include a second vaccination opportunity
and the improvement of the vaccination coverage are crucial
for the reduction of the number of unvaccinated children and
thus the occurrence of measles in the less than 9 months old.

To overcome re-occurrence of measles outbreaks, the
Cameroon’s Ministry of Public Health has adopted strategies
based on the strengthening of the EPI, reinforcement of case-
based surveillance of measles, and the implementation of
mass immunization campaigns. Since 2002, the supplemen-
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tal immunization activities have enabled a drastic decrease in
the incidence of measles in the country. The number of the
confirmed cases decreased from 220 in 2002 to 41 cases in
2007 [34].

ACKNOWLEDGEMENTS

We thank the district medical officers, district health of-
ficers and my colleagues who work in the health facilities
involved in this study, for their financial and material sup-
port. We thank also Drs Toh Ephraim and Soh Florence for
helpful comments on the draft.

REFERENCES

[1] Walsh JA. Selective primary health care: strategies for control of
disease in the developing world. IV. Measles Rev Infect Dis 1983;
5:330-8.

[2] Stein CE, BirminghamM, Kurian M, Duclos P, Strebel P. The
Global Burden of Measles in the Year 2000-A Model that Uses
Country-Specific indicators. J Infect Dis 2003; 1 87: S8-14.

[3] WHO/UNICEF. Joint statement: reducing measles mortality in
emergencies. WHO/V&B/04.03,UNICEF/PD/Measles/02.2004

[4] Godoy P, Dominguez A, Salleras L. Measles: effect of a two-dose
vaccination programme in Catalonia, Spain. Bull World Health Or-
gan 1999; 77: 132-37.

[5] Poland GA, Jacbson RM. Failure to reach the goal of measles
elimination. Apparent paradox of measles infection in immunized
persons. Arch Intern Med 1994; 154: 1815-20.

[6] Waku KD, Nerrienet E, Mfoupouendoun J, Tene G, Whittle H,
Wild TF. Measles virus strains circulating in Central and West Af-
rica: geographical distribution of two B3 genotypes. J Med Virol
2002; 68: 433- 44.

[7] Kambarami RA, Nathoo KJ, Nkrumah FK, Pirie DJ. Measles epi-
demic in Harare, Zimbabwe, despite high measles immunization
coverage rates. Bull World Health Organ 1991: 69: 213-9.

[8] Giiris D, Bayazit Y, Ozdemirer U, et al. Measles epidemiology and
elimination strategies in Turkey. J Infect Dis 2003; 187: S230-34.

[9] AabyP, Cisse B, Simondon F, Samb B, Soumare M, Whittle HP.
Waning of vaccine-induced immunity: is it a problem in Africa?
Am J Epidemiol 1999; 149: 304-05

[10] Bin D, Zhihui C, Qichang L, ef al. Duration of immunity following
immunization with live measles vaccine: 15 years of observation in
Zhejiang Province, China. Bull World Health Organ1991; 69: 415-
23.

[11] Barett S. Eradication versus control: the economics of global infec-
tious disease policies. Bull World Health Organ 2004; 89: 683-88.

[12] Cummings DA, Moss WJ, Long K, et al. Improved measles sur-
veillance in Cameroon reveals two major dynamic patterns of inci-
dence. Int J Infect Dis 2006; 10: 148-55.

[13] Wolfson LJ, Strebel PM, Gacic-Dobo M, Hoekstra EJ, McFarland
JW, Hersh BS. Has the 2005 measles mortality reduction goal been
achieved? A natural history modelling study. Lancet 2007; 369:
191-200.

[14] Dayan GH, Cairns L, Sangrujee N, et al. Cost-effectiveness of
three different vaccination strategies against measles in Zambian
children. Vaccine 2004; 22: 475-84.

[15] Wiysonge CS, Nomo E, Ngo-Ndjan J, Ticha JM. Accelerated mea-
sles control in sub-Saharan Africa . Lancet 2006; 367: 394-5.

[16] Otten, M, Kezaala R, Fall A, ef al. Public-health impact of acceler-
ated measles control in the WHO African Region 2000-03. Lancet
2005; 366: 832-39.

[17] WHO-recommended standards for surveillance of selected vac-
cine-preventable diseases. Geneva: WHO 2003 (WHO/V&B/
03.01).

[18] Fauveau V, Chakraborty J, Sarder AM, Khan MA, Koenig MA.
Measles among under-9-month-olds in rural Bangladesh: its sig-
nificance for age at immunization. Bull World Health Organ 1991;
69: 67-72.

[19] Kiepiela P, Covadia HM, Loening WEK. Loss of maternal measles
antibody in black South African infants in the first year of life: im-
plications for age of vaccination. S Afr Med J 1991; 79: 145-48.

[20] Nokles DJ, Maclean AR, Anderson RM. Measles immunization
strategies for countries with high transmission rates: Interim guide-



Morbidity and Mortality of Measles in Cameroon

lines predicted using a mathematical model. Int J Epidemiol 1990;
19: 703-10.

Ota MO, Moss Mj, Griffin DE. Emerging diseases: measles. J
Neurobiol 2005; 11: 447-54.

Tulchinsky TH, Ginsberg GM, Abed Y, et al. Measles control in
developing and developed countries: The case for a two-dose pol-
icy. Bull World Health Organ 1993; 71: 93-103.

Garly ML, Martins CL, Balé C, ef al. Early two-dose measles vac-
cination schedule in Guinea-Bissau: good protection and coverage
in infancy. Int J Epidemiol 1999; 28: 347-52.

Strebel p, Guris D, Papania M, Cochi S. Vaccine failure or failure
to vaccinate? Am J Epidemiol 1999; 15: 295-301.

Ceylan A, Ertem M, Korukluodlu G, ef al. An epidemic caused by
measles virus type D6 in Turkey. Turk J Pediatr 2005; 47: 309-15.
Cutts FT, Dabis F. Controle de la rougeole dans les pays en
développement. Santé 1994; 4: 163-71.

Chauvin P, Valleron AJ. Dix années de surveillance épidémi-
ologique de la rougeole en France a travers un réseau de médecins
sentinelles. Santé 1994; 4: 191-4.

Soula G. Au sujet d’un paradoxe, ou comment répondre aux ru-
meurs parfois désagréables a propos des cas de rougeole survenant
chez des sujets vaccinés. Bull Liais Doc OCEAC 1998; 31: 57-8.

The Open Area Studies Journal, 2011, Volume 4 13

Hennessey KA, Ion-Nedelcu N, Craciun MD, ef al. Measles Epi-
demic in Romania, 1996-1998: Assessment of Vaccine Effective-
ness by Case-Control and Cohort Studies. Am J Epidemiol 1999;
150: 1250-7.

Waters HR, Dougherty L, Tegang SP, et al. Coverage and costs of
childhood immunizations in Cameroon. Bull World Health Organ
2004; 82: 668-75.

Moss WIJ. Measles still has a devastating impact in unvaccinated
populations. PLoS Med 2007; 4: e24.

Narain JP, Sharshi K, Rana SRS, Banerjee KB. Epidemic in an
isolated unvaccinated population, India. Int J Epidemiol 1989; 18:
952-57.

Rodgers DV, Gindler JS, Atkinson WL, Markowitz LE. High at-
tack rates and case fatality during a measles outbreak in groups
with religious exemption to vaccination. Pediatr Infect Dis J 1993;
12:288-92.

Kabir Z, Long J, Reddaiah VPR, et al. Non specific measles vacci-
nation on overall child mortality in an area of rural India with high
vaccination coverage: a population-base-control study. Bull World
Health Organ 2003; 81: 244-50.

Department of Public Health. Complete Multi-Year Plan 2007-
2011 of the Expanded Programme on Immunization 2008: 31.

Received: February 04,2011

© Nguefack et al.; Licensee Bentham Open.

Revised: April 01, 2011

Accepted: April 05,2011

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


