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Efficacy and safety of measles, mumps, rubella and varicella
live viral vaccines in transplant recipients receiving

immunosuppressive drugs
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Background: This review was designed to
summarize published data on the efficacy and safety
of live viral vaccines for measles, mumps, rubella,
or varicella in post-transplant patients currently on
immunosuppression.

Data sources: Medline, EMBASE and Evidence Based
Medicine Reviews were searched from 1966 to November
2007 for case reports or studies describing the efficacy
and/or safety of live attenuated measles, mumps, rubella,
or varicella vaccine in children on immunosuppression
following solid organ, bone marrow or stem cell
transplantation.

Results: The review identified 6 case series and 2 case
reports describing 114 solid organ transplant recipients
and one case series describing 27 bone marrow transplant
recipients who had received a combined total of 206 doses
of live varicella, measles, mumps, or rubella vaccine while
on immunosuppression. Post-immunization titers were in
the immune range in 109 of the 171 situations where they
were measured following a single dose of vaccine (64%)
and in 15 of 22 situations following 2 doses (68%). There
were no major safety concerns in this small sample.

Conclusion: There are insufficient published data
to derive evidence-based guidelines for use of live viral
vaccines in transplant recipients on immunosuppression
but preliminary data on efficacy and safety suggest that
the use of these live viral vaccines in transplant recipients
still on immunosuppression could be a reasonable
strategy.
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Introduction

rimary prevention of potentially serious viral
Pinfections is vital in transplant recipients as

compared with normal hosts, and they have
impaired clinical signs and symptoms of disease,
more rapid progression of disease, and increased
susceptibility to severe disease. Immunization prior
to transplantation is not always practical. Secondary
vaccine failure can occur in marrow or stem cell
recipients due to marrow ablation. Therefore,
immunization post-transplant may be necessary, but
is complicated by the fact that response to vaccines
can be impaired by immunosuppression and that live
vaccines are not licensed for use in this population
because of the increased risk of clinical disease from
the vaccine strain of the virus.

The purpose of this review was to summarize
available data on the efficacy and safety of live
viral vaccines for measles, mumps, rubella, or
varicella in post-transplant patients currently on
immunosuppression.

Methods

Medline, EMBASE and Evidence Based Medicine
Reviews (including Cochrane Database of Systematic
Reviews, ACP Journal Club, Database of Abstracts
of Reviews of Effects, and Cochrane Central Register
of Controlled Trials) were searched from 1966 to
November 2007 inclusive for case reports and studies
describing the efficacy and/or safety of live attenuated
measles, mumps, rubella, or varicella vaccine in
children on immunosuppression following solid organ,
bone marrow or stem cell transplantation. Key words
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including Vaccines/Attenuated, Transplantation,
Transplant, Immunosuppressed, Immunosuppression,
Immunization, Immunizations, @ MMR, Measles,

Measle, Mumps, Mump, Rubella, Vaccines, Vaccine,
Passive Immunization, Active Immunization, Measles
Virus, Measles Vaccine, Measles Mumps Rubella
Vaccine, Measles Rubella Vaccine, Measles Antibody,
Vaccination Reaction, Chickenpox, Varicella Vaccine,
Chickenpox Vaccine were searched in appropriate
combinations and all papers related to immunization
of transplant patients were assessed to look for case
reports and studies that met the inclusion criteria. The
reference lists of all these case reports and studies were
hand searched, and the author's name was searched in
the Web of Science search engine to determine if the
paper had been cited in other original works.

Results

Six studies and two case reports met the
inclusion criteria. They reported use of 179 doses of
measles vaccine, measles, mumps, and rubella vaccine
(MMR), and/or varicella vaccine in 112 children and
2 adults who had received solid organ transplants
1.5 to 201 months previously and were on a wide
variety of immunosuppressive regimes (Table 1). Post-
immunization titers were in the immune range in 82 of
the 145 situations where they were measured following
a single dose of vaccine (57%), in 15 of 22 situations
following 2 doses (68%), and in 2 of 2 cases following 3
doses with results being similar for MMR and varicella
vaccines (serology only measured in 2 of the 3 cases)
(Table 2). Waning of titers occurred in all studies that
included follow-up serology."™

Ten of the 89 patients who received varicella
vaccine  developed possible  vaccine-associated
localized or generalized rash™>”™® although isolation
of virus was attempted in only one case, yielding the
vaccine strain.”! The duration of clinical follow-up was
not always reported, but 3 cases of mild varicella” and
no cases of measles, mumps, or rubella occurred in
vaccine recipients.

Only one study evaluated use of live viral vaccines
in post-bone marrow transplant (BMT) patients on
immunosuppressive therapy, with MMR being given
to 27 patients 9 to 18 months post-transplant.”” All had
immune titers for measles post-immunization (although
only 7 had non-immune titers pre-immunization)
and there were no moderate or severe vaccine-related
adverse reactions. The authors documented one patient
with low grade fever (<38.5°C) and 5 patients with
myalgias in 51 BMT patients immunized, but did not
outline which of these adverse events occurred in the

[1-6] [7.8]

27 patients still on immunosuppression. None of the
patients had vaccine-related rashes.

Discussion

There is a paucity of data on the efficacy or safety
of administration of live viral vaccines to transplant
patients on immunosuppression. With regard to short-
term efficacy, about two-thirds of patients who had
been immunized against measles, mumps, rubella,
or varicella were seropositive in post-immunization
serology. The first limitation of these data on short-
term efficacy is that only one study included a control
group,”’ so the expected seroconversion rate is not
known. The second limitation is that pre-immunization
seronegativity was not documented in most studies,
so one cannot be certain the immune titers always
occurred from the administered vaccine rather than
from previous immunization or natural infection. In
fact, in the BMT study, the vast majority of children
were sero-positive for measles prior to immunization.
The third limitation is that protective titers are not
consistently well-validated for the multitude of
assays employed in the various studies. In particular,
laboratory assays designed to detect antibodies to
varicella virus will not consistently detect vaccine
strains, so it is possible that the true seroconversion
rates for this virus are higher than those reported.

With regard to long-term vaccine efficacy, waning
of titers to the seronegative range was more common
than would be expected in the normal population in
the study with the most extensive long-term follow-
up,” but it is important to recognize that an unknown
number of patients with seroreversion maintain cell-
mediated immunity and will mount a protective booster
response upon rechallenge with the virus. Furthermore,
even in the normal host, it is now accepted that two
doses of measles and varicella vaccine are ideal to
confer a life-long immunity. Only one study reported
results following the administration of more than one
dose of vaccine' and only non-responders were given
two or three doses. The efficacy of post-transplant
immunization in preventing infection cannot be
assessed from this review as the vast majority of
patients were likely not exposed to the virus or they
were immunized against during the study period. The
occurrence of 3 cases of varicella in 37 immunized
patients was not unexpected as the efficacy of varicella
vaccine was <90% in the normal host."” The fact that
the cases were mild suggests the vaccine has some
efficacy despite not preventing disease.

Even if vaccination is efficacious, the primary reason
for avoiding live viral vaccines in transplant recipients

World J Pediatr, Vol 4 No 4 - November 15, 2008 - www.wjpch.com



World Journal of Pediatrics

"SILITA IOJSOZ B[[OOLIBA IAZ A ‘SNWI[0IOR) ()], ‘duostupaid :paid ‘pertodar jou ;N ‘ourooea e[joqni pue ‘sduunu ‘ssjseautt NN orejouaydoofur : JNA ‘ouojostupardiAyjowr A ‘O urngo[Sounurwr :03|
‘uoniqryur urunnSSewoy (JH ‘Aesse JuoqIOSqeOunuIt PAUI[-oWAZUD 1y S[TH ‘Qunodso[okd 1ys) ‘oundoryjeze 1yZy "QUIOOEA B[[OOLIEBA JO SOSOP OM] PIATIIOI UIP[IYO UIAS “JINJA SISOP ¢ PIAISIAI ¢ pue YININ
SASOP 7 PIAIIAI G “YIAA JO 9SOP QUO PAAISIAT USIP[IYD ISAY} JO USAMIY ], "[30q SUIAIOIAI 7 PUE ‘QUIOOLA B[[OOLIBA SUIAIO0AL [ “YINIA SUIAIOOAI / [IIM QUIOOBA B POAIOIAI USIP[IYD T JO [B10] :ii ourooea-jsod syoom
T1< 2amisod Suteq 1/ ynm Kesse uonessjrjord akooydwA| paurroyrod osyy :LL "s[eor30j01g Weydsag SUITYIWS  XUHUEA sy "OU] 0NN * X VAIIVA ‘b "SIEIL ¢ 103 SAIpOqUjue B[OOLIBA PAUTEIRT A3U) SIIEIS
UOISSNOSIP oy} Jnq popraoid Jou SI BJep UOISIOAUOIOIOS JIOY ], "S[ONU0d st pajtodar oxom A3ojoyjed I0AI] ou pue saseasip o1319[e Yim sieak -1 pade syuoned oay-Auny], ;|| ‘poriodal Jou urens surodeA B[ooLIeA :§ -odKy
-PIIM IO QUIOOEA B SEM SIU) JI QUIIIAP 0) paytodar jou synsar SurdA) snara ejedLieA 1 “urens y[Q k. "uonezunumur Joye SYIUOW 7> PIINSEOU J1 SUNWIWI dI0M SIN) [V Judned QUO UI POINSEIU JOU 9IOM SION], iy

IIAO[OAD® AT 10J PopIwupe

uay) Inq AJ[eniut AJ[eio payean ZA Jo urens (=) 4900
UIdOBA 9Q 0} PAULIYUOO /T AP UO YSEY AN AN AN ANN+VSD K7 Erestes £9¢ JrIpIED) yer]
(uowr (uowr
syuared Aq payrodar 10A9) 6€ ueIpaw) 9f ueIpaur) (sg=u) 51900
9[1IOk) YIIM SOYSET JE[NOISOA 9IS Uonoafur ¢ AN (%59) 1€/0T pazipIepue)s JON JVLI0Vs)H Uow ¢/ - 4®J[90MBA  UOW OZ[-CI 19ATT ues
(uowr (uow
9¢ uerpour) 9¢ uerpour) (Tg=t) 1,900
AN AN (%€L) 92/61 poziplepue)s 0N JVLI0VSH uowr 10z dNN - uoW 81Z-C1 IOAIT ueysy
PISBAIOUT SOWAZUD JIAI] SB
IIAO[OAO® [JIM Pa)eaT} ouo Ing ‘sormsodxad
SuIARY USIP[IYO $ PIM B[[2oLIRA UdA0Id OU (1=u)
Qurdoea-)sod syaam 9 ay ur uondafor ou paurquiod
JIAO[OADR U)IM PIJBII) QIOM € (1=u) snwrong pue ([=u)
[oIym Jo ‘ourodea-jsod sKep z-1 saysel 4 Lluy/nu (y1=4) DVL (uowr ¢ [omoq [ewrs
QuI0deA-)S0d SABp /£ 7-] SIOAJ) § aurdoea-)sod syoam 07< (xtpaurel(q) (1=u) vsO ueIpaw) “(p1=u) ©900T
suonoear ayIs uondafur ¢ AN TI<(%L8) ST/ET M VIA [e1o1owwo) (6=1) pa1d uour/9-8 - BI[9OLBA uour 89-8 ToAr] Soquiom
QJeUTIIAIS)OPUI (eyeururojopur
(%LD) 9/T WM 665-00T) TW/OVUW
QUIDORA IoYR 005< Aesse asnoy (1=) DV 1+PAJ+VZV
AJuo syoam g 10} dn-moj[o] SOIM §-9 -ur ue ursn Aesse (z=u) 98] +PAa1d+ININ (9=t) ;500
SIUOAD OSIOAPE PJR[AI-QUIIILA ON AN (%9°99) 9/ JUDQIOSOUNTUIU] (g=tt) VSO+PAad+ININ uour [6-g] | B[[OOLBA KLI-T1 Jeusy  soAey)
LAIAOJOAOR AT B PIAJOSAI ‘AZA
10§ oAnIsod 159) UONVIOP UITNUL M 19)E] (1=u)
SAep 7 PaLINdI Puk JIA0[IAOR [BI0 SABP AL ,700T
G M POAJOSAI oUToeA-1SOd SOaM ¢ YSEY AN AN AN PpaIg+snuwIons ‘OV.L uowr [[ BJ[OOLIEA £09 odojoypi)  ANSpAST
BIIROLRA 10} (%LS) LAy (9=t)  (%1L) L/S ®IPOMEBA syjuowt 9 snotadid uf
e[oqnu pue (z=u) sdunw  $(%,001) 7/ IRy Q1< So[Seaw 10J [H SPIOIAISOIILI0D OU pue (g1=u)
10 %001 “(%%9) saseawr  4(%001) 9/9 sdunjy syun () z< sdwnw pue S[9AJ] POO[q MO] (B[[9OLIBA JOAI] JOUOpP 1200T
SIUDAD 9SIOAPE PaJe[al-aUIdIBA ON 10J €1/8 ‘SYIUOW §/-9 1V *(%S8) €1/1T SAISLIN B[[oqn1L .10} VSITH UM VSD+905d uowgi<  pue JININ AN pare[er-SwAry ouey|
(%5€) L1/9 uow 81y
;ourooea-jsod $(9%€S) L1/6 uow 9¢ 1y
ST8A -7 UONOAJUL AZA PINUJOSISLI € (%9L) L1/E] UOW $T IV (UW/0G < JUN0d (o (K911
ourooea-jsod (%¥6) L1/91 UOW Z[ 1V Kooy dwA] yym 76 ueow) ueour) (L1=t)  4¥661
SABD GT UOTIIUI AZA PITWI JOosED [ (%T8) LI/p] UOW 9-€ 1Y (%S9) L1/11 0F: 1< VSITH VZV+VS) ‘paid  uow ygl-¢  E[eoues  ApQ[-pY [eusy  eIiowrey
aseasip 10 (1=) PAId +VSO+ELMO (81=1)
2Isodxa S9[SBAW PAJUAWNIOP ON s19)1) dn-morjoy JINLI/T pue  (Speuriiiolput 71-8) (1=4) DVL (uowr (Z1=U) (uowr §¢ (p1o s1eok
QUIOOBA I 0SeO ATUO O OJRUIULINOPUI (%4,871) 71 < Kesseounuruur (p=t) VZV+P1d+VSD €7 uBow)  SA[SLAW JO uedw) > [[B)IOAN €661
Io)Je S)OOM ¢ U0N0a[01 9nde JO 9posIdd [ Ul PALINIO0 UOISIOAJIONNS /]/€ UM (%) L1/, Iuddsatony oseyd prjog (E1=U) PAIJ+VSD  UOW G9-G'T (9=u) YININ uowr ¢/-91] srdojorpin puey
unurr
uonezunwui-jsod 3 0} PAIAPISUOD uonezunwu juefdsuen-jsod
dn-morjoj je SI9)1) uNuIWI 101 pue SIM DI Jjoowrje uoneZIUNWL odA)  uonezunwwur I8 A
dn-mof[o} [eoTUI]) IO} QUNTITUT (IM JOQUUNN M Joquny  SULINSEOW JO POYIOIA uorssarddnsountuuy 0} ow], QUIOJBA 1e a8y ueSig  Joymny

*(PaIOU ISIMIAYIO SSA[UN ASOP [SUIS B PAAIDAI [[&) syuardioar juedsuen) ue3Io pIjos Ul QUIOOBA B[[9JLIBA pue B[[oqnI ‘sduunuu ‘so[seatl pajenud)je dAI[ Jo Ajojes pue Aoedyjq °T d[qeL

World J Pediatr, Vol 4 No 4 - November 15, 2008 - www.wjpch.com



Live vaccines post-transplant

Table 2. Efficacy of different live viral vaccines in the patients who had received a solid organ or bone marrow transplant

Vaccine Number of patients

Number with immune titers post-immunization

Monovalent measles 12
MMR 59 (1 dose), 15 (2 doses), and 3 (3 doses)

Varicella 82 (1 dose) and 7 (2 doses)

5/11 (45%) immune and 1/11 (9%) IND
Measles:
a) 1 dose 49/76 (64%) immune’, 1/76 (1%) IND
b) 2 doses 9/15 (60%) immuner
¢) 3 doses 2/2 (100%) immune
Mumps: 6/6 immune
Rubella: 2/2 immune

a) 1 dose 47/76 (62%) immune and 1/76 (1%) IND*
b) 2 doses 6/7 (86%) immune

*: including 18 children who had repeat doses as they did not seroconvert following the first dose. f: including 3 children who had repeat doses as
they did not seroconvert following two doses; }: including 7 children who had a repeat dose as they did not seroconvert following the first dose.

IND: indeterminate; MMR: measles, mumps, and rubella vaccine.

has been safety concerns. The only possible vaccine-
related adverse events in this review of 179 doses of live
viral vaccines included 1 case of rejection 3 weeks post-
immunization’ and 9 cases of possible and 1 case of
proven vaccine-associated varicella in 89 patients given
96 doses of varicella vaccine.”® However, surveillance
for adverse events was passive in most studies so serious
events could have been missed. Vaccine-associated
varicella occurs in about 10% of normal hosts"" so the
number of cases in this study is not unexpected. The
rash can be localized or generalized and classically
results in mild disease with no complications.!"! Two
of the cases of vaccine-associated varicella in the
current study required hospitalization because the rash
continued to spread” or recurred"” rather than because
there was evidence of dissemination.

Even if vaccines are efficacious and serious
vaccine-associated adverse events are rare, one would
only choose to use live viral vaccines in transplant
recipients if the diseases they prevent are likely to
result in significant morbidity. Although endemic
measles does not occur in most developed countries,
the non-immune transplant recipients who travel
to endemic areas may be at risk being exposed to
imported cases. Immunocompromised hosts with
measles may not develop the characteristic rash so
the diagnosis is often delayed. The case fatality rate
is increased in this population, and there is still no
licensed effective anti-viral therapy. With regard to
varicella, infection occurred in 18% of pediatric renal
transplant recipients at <2 years of age and in 13% of
2 to S-year-old recipients and resulted in death of a
school-aged child 17 months post-transplant."” Multiple
centers have reported severe varicella infections in
solid organ transplant recipients despite appropriate
use of acyclovir and immunoglobulin."” Mumps and
rubella infection are of lesser concern than are measles
and varicella infection as the severity of illness is not
clearly increased in transplant recipients. Nonetheless,

it is logical to administer MMR rather than monovalent
measles vaccine as the incidence of vaccine-related
adverse events is remarkably similar, and even in the
normal host mumps encephalitis and congenital rubella
syndrome can be life-altering events.

Conclusion

Live viral vaccines should generally be avoided in
patients with bone marrow or stem cell transplants
on immunosuppression as most of them will be off
immunosuppression by 24 months post-transplant.
The data in the literature are limited to administration
of MMR to 27 patients.”” During an outbreak,
immunization prior to 24 months post-transplant may
be advisable” but further data must be accumulated
before this becomes a routine practice.

For solid organ transplant recipients, the most
important strategy is to administer routine live viral
vaccines prior to transplantation. It is recognized that
the transplantation is relatively contra-indicated during
the incubation period of the virus given in the vaccine
as the attenuated strain could produce severe disease
in the face of high-dose immunosuppression. Passive
maternal antibodies interfere with seroconversion to
live vaccines in young infants, but seroconversion as
early as 6 months of age has been described. Therefore,
some transplant centers administer live vaccines to
potential solid organ recipients starting at 6 months
of age, but the results of this strategy are yet to be
reported. Following solid organ transplantation,
antibody titers to measles, mumps, rubella and varicella
should be measured at >12 months post-transplant,
recognizing that patients who had immune titers pre-
transplant sometimes serorevert."” Although a recent
survey of 16 pediatric lung transplant centers in North
America and Europe showed that none recommended
immunization with live viral vaccines post-transplant
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outside a research protocol,”” this may indeed be a
safe practice in some settings. The transplant centers
that have administered live viral vaccines to transplant
recipients on immunosuppression should report
their results, and prospective studies of the efficacy
and safety of this practice should be encouraged,
recognizing that results may vary depending on the
timing of administration of vaccine post-transplant and
the immunosuppressive regimen that is prescribed.

Funding: None.

Ethical approval: Not needed.

Competing interest: None.

Contributors: Dansereau AM completed the literature search,
analyzed the data, and wrote the first draft of the manuscript.
Robinson JL designed the protocol and reviewed the manuscript.

References

1 Rand EB, McCarthy CA, Whitington PF. Measles vaccination
after orthotopic liver transplantation. J Pediatr 1993;123:87-89.

2 Zamora I, Simon JM, Da Silva ME, Piqueras Al. Attenuated
varicella virus vaccine in children with renal transplants.
Pediatr Nephrol 1994;8:190-192.

3 Kano H, Mizuta K, Sakakihara Y, Kato H, Miki Y, Shibuya N,
et al. Efficacy and safety of immunization for pre- and post-
liver transplant children. Transplantation 2002;74:543-550.

4 Chaves Tdo S, Lopes MH, de Souza VA, Dos Santos Sde S,
Pereira LM, Reis AD, et al. Seroprevalence of antibodies
against varicella-zoster virus and response to the varicella
vaccine in pediatric renal transplant patients. Pediatr
Transplantation 2005;9:192-196.

5 Weinberg A, Horslen SP, Kaufman SS, Jesser R, Devoll-
Zabrocki A, Fleckten BL, et al. Safety and immunogenicity of

varicella-zoster virus vaccine in pediatric liver and intestine
transplant recipients. Am J Transplant 2006;6:565-568.

6 Khan S, Erlichman J, Rand EB. Live virus immunization
after orthoptic liver transplantation. Pediatr Transplantation
2006;10:78-82.

7 Levitsky J, Te HS, Faust TW, Cohen SM. Varicella infection
following varicella vaccination in a liver transplant recipient.
Am J Transplant 2002;2:880-882.

8 Kraft JN, Shaw JC. Varicella infection caused by Oka strain
vaccine in a heart transplant recipient. Arch Dermatol
2006;142:943-945.

9 Machado CM, de Souza V, Sumita LM, da Rocha IF.
Dulley FL, Pannuti CS. Early measles vaccination in bone
marrow transplant recipients. Bone Marrow Transplantation
2005;35:787-791.

10 Lopez AS, Guris D, Zimmerman L, Gladden L, Moore
T, Haselow DT, et al. One dose of varicella vaccine does
not prevent school outbreaks: is it time for a second dose?
Pediatrics 2006;117:€1070-1077.

11 American Academy of Pediatrics. In: Pickering LK, Baken CJ,
Long SS, McMillan JA, eds. Red Book: 2006 Report of the
Committee of Infectious Diseases, 27th ed. Elk Grove Village,
Illinois: American Academy of Pediatrics, 2006: 720.

12 Chavers BM, Gillingham KJ. Matas AJ. Complications by
age in primary pediatric renal transplant recipients. Pediatr
Nephrol 1997;11:399-403.

13 Furth SL, Fivush BA. Varicella vaccination in pediatric kidney
transplant candidates. Pediatr Transplant 2002;6:97-100.

14 Warmington L, Lee BE, Robinson JL. Loss of antibodies to
measles and varicella following solid organ transplantation in
children. Pediatr Transplant 2005;9:311-314.

15 Benden C, Danziger-Isakov LA, Astor T, Aurora P,
Bluemchen K, Boyer D, et al. Variability in immunization
guidelines in children before and after lung transplantation.
Pediatr Transplant 2007;11:882-887.

Received June 16, 2008
Accepted after revision September 25, 2008

World J Pediatr, Vol 4 No 4 - November 15, 2008 - www.wjpch.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


