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The terrible mortality rate of Ebola virus
(EBOV) disease (EVD) is most pro-
nounced in the vulnerable groups of
pregnant women and neonates. During
the 2013–2016 West African outbreak,
hundreds of EBOV-infected pregnant
women were reported, withmaternal mor-
tality rate estimated at >70% and neonatal
mortality rate nearly 100%. Thus, Dorne-
mann et al’s [1] interesting case report in
this issue of The Journal of Infectious Dis-
eases, describing an EBOV-infected neo-
nate who not only survived but had no
apparent sequelae at 8 months of age, rep-
resents a first. The surviving baby, one of
the last cases of EVD seen in Guinea, gives
hope that perhaps we are finally turning
the corner in finding effective treatments
for this disease. Of course, one case does
not constitute scientific proof of effective-
ness, and it remains possible that she is
simply a very fortunate outlier. The report
is not only instructive in itself, but also
raises a number of points with respect to
clinical management and assessment of
investigational EVD therapeutics.

In addition to aggressive supportive
care, the baby received 3 experimental
therapies for EVD—ZMapp (a cocktail

of 3 human-mouse chimeric anti-EBOV
monoclonal antibodies), a buffy coat in-
fusion, and GS-5734, the prodrug of a nu-
cleoside viral RNA polymerase inhibitor.
In addition, the fetus may have also been
exposed in utero to the RNA polymerase
inhibitor favipiravir, which the mother
received for 3 days before delivery and
her subsequent death. Thus, like most pa-
tients with EVD who received care in
hospitals in the United States and Europe
[2], this infant received several investiga-
tional therapeutic agents, making it very
difficult to determine the impact of any
particular one.
Mortality in EVD correlates directly

with blood viral load [3–5], usually re-
flected in the field by the cycle threshold
(Ct) noted on quantitative reverse-tran-
scription polymerase chain reaction
(RT-PCR), the most readily available di-
agnostic technique. The Ct varies inverse-
ly with the viral RNA load [5]. Initial
review of the Ct profile of the child’s
case indicates that the 4 ZMapp infusions
were insufficient to clear EBOV RNA from
her blood, although it is possible that their
administration controlled viral replication
sufficiently to enable the child’s immune
system to respond and ultimately elimi-
nate the virus. After an initial increase in
Ct value following the first ZMapp dose,
it fell again, reflecting an increase in viral
load. One consideration is the emergence
of ZMapp-resistant variants, as observed
in EBOV-infected nonhuman primates
(NHPs) given another antibody cocktail,
MB-003 [6]. The eventual clearance of
EBOV RNA from blood occurred well

after the last ZMapp plus buffy coat infu-
sions and likely before use of GS-5734.
Unfortunately, the absence of serologic
data from EBOV-specific enzyme-linked
immunosorbent or neutralizing antibody
assays during the patient’s acute course
or later during convalescence does not
allow conclusions regarding her adaptive
immune responses.

But just as it is impossible to attribute
the child’s survival to the experimental
therapies, we should not discount their
potential influence. As noted above, sur-
vival of an EBOV-infected neonate is ex-
tremely rare. We might be further
encouraged by the 18.5% mortality rate
seen in patients with EVD who received
care in hospitals in the United States and
Europe, 85% of whom also received 1 or
more experimental therapies [2], com-
pared with case-fatality rates ranging
from 31% to 76% for patients treated in
West Africa without access to these exper-
imental therapies [7]. Of course, all of the
aforementioned patients received a level of
aggressive supportive care, including close
attention to fluid and electrolyte balance,
that was not available to the vast majority
of patients with EVD in West Africa.
But even if we conclude a causal benefit
from these collective interventions, an
18.5% case-fatality rate is still unaccept-
ably high. Antiviral agents with greater
potency, likely achieved through use of
combination regimens to rapidly control
virus replication, together with host-
response-modifying agents to mitigate
the consequences of infection, will likely
be needed.
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Although we need more conclusive
efficacy data on the various experimental
therapeutics for EVD, the progress made
in their assessment during the outbreak
in West Africa should not be underesti-
mated. Excluding a handful of patients
who received convalescent whole blood
in 1995 [8], the West Africa outbreak—
nearly 40 years after the discovery of
EBOV in 1976—was the first time that
any experimental therapy has been ad-
ministered in EBOV-infected humans,
either on a compassionate use basis or
in the context of a clinical trial. Based pri-
marily on industrialized countries’ con-
cerns regarding the use of EBOV as a
bioweapon, a foundation of preclinical re-
search on EVD therapeutics and vaccines
has been built over the last few decades
[9]. Nevertheless, faced with little eco-
nomic incentive and the daunting logis-
tics of sporadic EVD outbreaks in
remote locations, even the most promis-
ing products did not proceed from pre-
clinical testing to evaluation in clinical
trials prior to the West African outbreak.

The magnitude and urgency of the
outbreak finally provided both a moral
imperative and potential opportunity for
testing experimental therapies. In August
2014, as EVD case counts in West Africa
skyrocketed, the World Health Organiza-
tion (WHO) convened a meeting of med-
ical ethicists to address the key question of
whether use of experimental interven-
tions, which had varied safety and preclin-
ical efficacy profiles, was ethical given the
extreme suffering in West Africa, to which
the committee unanimously responded in
the affirmative [10]. A September 2014
WHO meeting in Geneva brought togeth-
er diverse stakeholders, including repre-
sentatives from the ministries of health,
pharmaceutical companies, drug regulato-
ry agencies, nongovernmental organiza-
tions providing clinical care, and experts
in virology, anthropology, and medical
ethics, to consider options for studying
vaccines and therapeutics [11]. WHO
also created a Scientific and Technical Ad-
visory Committee for Ebola Experimental
Interventions to help guide the process.

One of the first objectives of the Commit-
tee was to identify the most promising
therapeutics among a long list of proposed
candidates, including many of dubious
plausibility. This process required consid-
eration of not only the evidence for safety
and efficacy, but also the anticipated feasi-
bility of potential use and conducting a
clinical trial under the conditions on the
ground and the limited production capac-
ities or intermittent drug availability for
some candidates [12]. There was rigorous
and sometimes contentious debate around
acceptable study designs for EVD thera-
peutics, but eventually several novel ap-
proaches, including adaptive trials [13]
and sequential, multistage trials [14],
were successfully implemented (Table 1).
These trials faced numerous challenges, in-
cluding relatively long delays in their initi-
ation, which meant that some only started
late in the outbreak and were unable to in-
clude enough patients for adequate statisti-
cal power. An opportunity was also missed
to enroll more patients in clinical trials in
resource-rich settings. Many West African
patients presented late at treatment centers,
by which time high levels of viral replica-
tion and associated organ damage were
present, likely reducing the therapeutic
value of antiviral interventions.
There were also surprising empirical

observations of apparent reduced mortal-
ity rates with so-called repurposed drugs,
such as artesunate-amodiaquine given to
treat possible malaria coinfection, al-
though these findings still need to be con-
firmed through formal clinical trials [15].
Other agents, like GS-5734, which is ef-
fective in controlling viral replication
and as salvage therapy in NHPs when ini-
tiated up to 3 days after EBOV challenge
[16], were not available in time to initiate
clinical trials. However, GS-5734 was ad-
ministered on a compassionate use basis
to both the neonate in Guinea [1] and
to a nurse with late-onset EBOV menin-
goencephalitis [17], who also survived.
Several drug candidates progressed

through early clinical trials at an unprec-
edented pace, and the recognition that
some agents were ineffective and others

are promising (Table 1) provides a start-
ing point for prioritization of future
human studies and assessing the predict-
ability of available animal models. Yet
there can be no ignoring that, despite
enormous effort, we still lack a specific
therapeutic option with proven antiviral
efficacy or clear clinical benefit for EVD.
Many difficult lessons were learned re-
garding the challenges of inconsistent re-
producibility of in vitro experiments,
inadequately predictive animal models,
and the operational demands of conduct-
ing trials in Ebola treatment units during
an outbreak centered in countries with-
out preexisting research infrastructure.

Antivirals should be assessed carefully
for various indications in EBOV infection.
Virus persistence and recurrent disease
at immune-privileged sites like the eye
and central nervous system have been de-
scribed in several survivors, each of whom
has received investigational antiviral treat-
ments [17, 18]. More importantly from a
public health perspective is the persistence
of virus in the semen of male survivors,
one of whom was implicated in reigniting
an EVD cluster 470 days after his acute in-
fection [19]. Studies to test clearance of
virus from semen are urgently needed,
and one such trial, using GS-5734, has
been launched in Liberia (clinical trials
registration NCT02818582). Interventions
like favipiravir [20] and high doses of the
recombinant vesicular stomatitis virus–
vectored EBOV glycoprotein (rVSV-GP)
vaccine [21] were also used for postexpo-
sure prophylaxis in healthcare workers.
However, it remains unclear whether
these patients were actually exposed, so
no conclusions on protective efficacy can
be made; in addition, systemic side effects
occurred with the latter intervention.
Lower, better-tolerated doses of the
rVSV-GP vaccine appeared to reduce the
risk of EBOV infection in household con-
tacts, with protection starting about 6 days
after administration [22]. In contrast, an
effective antiviral could potentially provide
immediate protection and/or early treat-
ment, as established for other viral infec-
tions, such as human immunodeficiency
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Table 1. Registered Clinical Trials Reporting Results of Experimental Therapeutics for Ebola Virus Disease (EVD) During the 2013–2016 West African Outbreak

Agent

Trial Characteristics Dose Characteristics

Outcomes/Primary End Point CommentName
Sponsor and/or

Funder Design Route Regimen

ZMapp [23] PREVAIL
II

NIAID Open-label RCT with
adaptive design;
comparison to
optimized SOC
alone (including
favipiravir in
Guinea)

Intravenous 50 mg/kg within 24 h of
enrollment, followed by 2
more doses every third
day

Enrollment not met (72 of 200 targeted).
Overall mortality by day 28 after EVD
onset: 13/35 (37%) in SOC group vs 8/36
(22%) in SOC + ZMapp group. Mortality
among those with high virus levels
(Ct≤ 22) at entry: 9/15 (60%) in SOC
group vs 7/15 (47%) in SOC + ZMapp
group.

No statistically significant survival benefit in
patients with EVD, but underpowered.
Infusions require 2–12 h and may be
associated sometimes with systemic
reactions; these can be ameliorated by
pretreatment with antihistamines and
antipyretics. Specific for Zaire EBOV
including Makona strain.

TKM 130803
[24]

RAPIDE-
TKM

University of
Oxford, UK

Open label, single
arm with historical
and concurrent
controls, as part
of a multistage
approach

Intravenous 0.3 mg/kg once daily for up
to 7 days

Halted after meeting prespecified futility
end point (survival to day 14 of ≤55%).
Survival at day 14 after EVD onset in 3/12
(25%), after excluding 2 who died <48 h
after enrollment. Infusions generally well
tolerated, except for 1 possible reaction.

No apparent survival benefit as compared to
historical controls, but potential
confounding by enrollment of patients with
high viral loads and late-stage disease.
Dose-limiting systemic infusion reactions
(acute cytokine release syndrome) in
healthy volunteers. Infused over a
minimum of 2 h. EBOV Makona specific.

Favipiravir [5] JIKI Institut National
de la Sante et
de la Recherche
Medicale,
France

Open label, single
arm with historical
controls

Oral 6 g on day 1, followed by 2.4
g/day on days 2–10 in
divided doses

Completed. Among 99 evaluable adults and
adolescents, mortality rate was 20%
(95% CI, 11.6%–32.4%) in those with a
Ct≥ 20 and 91% (95% CI, 78.8%–

91.1%) in those with a Ct < 20. Viral RNA
loads and mortality rates were not
significantly different between 31 adults
starting favipiravir within <72 h of
symptom onset and 68 who started later.
No grade 3 or 4 clinical AEs.

Mortality did not significantly differ from the
predefined target values of 30% for
patients with high Ct values and 85% for
patients with low Ct values. Much less
active against EBOV than influenza virus in
preclinical models. Dose regimen was
approximately 2 times higher than that
tested in phase 3 trials of uncomplicated
influenza but appeared to be generally well
tolerated.

Convalescent
plasma [25]

Ebola-Tx Institute of
Tropical
Medicine,
Belgium

Open label, single
arm with historical
controls

Intravenous 2 transfusions of 200–250
mL of ABO-compatible
convalescent plasma,
with each plasma unit
obtained from a separate
donor, given within 2 days
of EVD diagnosis; those
weighing <45 kg received
2 transfusions of 10 mL/
kg body weight

Completed. Among 84 evaluable subjects,
the mortality rate from day 3 to day 16
after diagnosis was 31% in the
convalescent plasma group and 38% in
the control group (odds ratio, 0.88 [95%
CI, 0.51–1.51], adjusted for Ct values and
age). No serious AEs related to the
infusions.

No overall survival benefit as compared to
historical controls, but levels of anti-EBOV
antibodies were not determined in the
plasma units. No survival or antiviral effects
seen in EBOV-infected NHPs given
convalescent blood with high titers of
neutralizing antibodies [26], but
hyperimmune globulin effective in NHPs
[27]. Transfusion-associated acute lung
injury reported in a separate patient with
EVD given convalescent plasma [28].

Brincidofovir
[29]

RAPIDE-
BCV

University of
Oxford, UK

Open label, single
arm with historical
controls, as part
of a multistage
approach

Oral 200 mg as a loading dose on
day 1, followed by 100 mg
on days 4, 8, 11, and 15;
further adjusted for
patients weighing <50 kg

Recruitment halted by manufacturer after 4
patients enrolled. Survival at day 14 after
EVD onset in 0/4 patients. No serious or
unexpected AEs.

Variable, assay-dependent antiviral activity and
selectivity for EBOV in cell culture. Antiviral
action linked to brincidofovir’s lipid moiety
[30]. No survival benefit in murine model
studies at nontoxic doses. Unable to be
studied in NHPs owing to pharmacokinetic
profile.

rIFN-β1aa . . . Canadian
Institutes of
Health
Research

Open label, single
arm, single center
with historical
controls

Subcutaneous 30 μg (6 × 106 IU) rIFN-β1a
daily for up to 10 days

Enrollment of 9 patients. Primary outcome
of blood viral load reduction based on Ct
values appeared faster than in controls.
Mortality rates of 84% among 38 controls
and in 33% among rIFN-β1a recipients.

Patients enrolled within 6 days of symptom
onset. Analysis to address differences in
baseline Ct values revealed that the
probability of dying in the untreated group
was 1.8 times that in the treated group.

More-detailed information on these and other investigational therapeutics is available from the World Health Organization [12].

Abbreviations: AE, adverse event; CI, confidence interval; Ct, cycle threshold; NHP, nonhuman primate; NIAID, National Institute of Allergy and Infectious Diseases; RCT, randomized controlled trial; rIFN-β1a, recombinant interferon β1a; SOC, standard of care.
a Data are from E. Fish, personal communication, 16 September 2016.
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virus infection and influenza, and poten-
tially could be combined with vaccine for
this purpose.

Much work remains to capitalize on the
lessons learned from West Africa and
make the accelerated pace of clinical trials
during future outbreaks the norm, includ-
ing prioritizing drug candidates, complet-
ing phase 1 pharmacology and safety
studies, working out trial designs and pro-
tocol details, addressing ethics committee
and regulatory reviews, and setting logisti-
cal frameworks for rapid operationaliza-
tion. The WHO R&D Blueprint for
Action to Prevent Epidemics [31] is one
activity that is currently trying to address
these parameters for a range of priority
diseases before outbreaks, so that the
world will have a set of tools at its disposal
to rapidly evaluate experimental interven-
tions. Discussion continues regarding the
scientific and ethical merits of the various
clinical trial designs used in this outbreak.
For acute infections with predictably high
lethality, as in EVD in pregnant women
and neonates, open-label case series and
individual case experiences [17] can be
highly informative. We also must not for-
get the importance of the upstream pipe-
line, recognizing that the implementation
of clinical trials during the West Africa
2013–2016 outbreak was only possible be-
cause of years of preclinical research to
provide viable candidates for field testing.
Ongoing scrutiny of the existing therapeu-
tic landscapes for other high-consequence
pathogens, support for clinical research
networks to conduct studies in the inter-
event period, and improved surveillance
and diagnostic capacities should help to
reduce response times for initiating clini-
cal research in future outbreaks of EVD
and other emerging threat pathogens.

Note
Potential conflicts of interest. F. G. H. re-

ports receiving personal fees from the Wellcome
Trust and fees from the World Health Organiza-
tion related to Ebola research outside the

submitted work and for being a nonpaid consul-
tant to Medivector for studies on the treatment of
influenza with favipiravir, which was also evaluat-
ed as treatment for Ebola, and to Gilead Sciences
for non-EVD studies on GS-5734. All other au-
thors report no potential conflicts of interest.
All authors have submitted the ICMJE Form for
Disclosure of Potential Conflicts of Interest. Con-
flicts that the editors consider relevant to the con-
tent of the manuscript have been disclosed.

References
1. Dornemann J, Burzio C, Ronsse A, et al. First new-

born baby to receive experimental therapies survives
Ebola virus disease. J Infect Dis 2017; 215:171–4.

2. Uyeki TM, Mehta AK, Davey RT Jr, et al. Clinical
management of Ebola virus disease in the United
States and Europe. N Engl J Med 2016; 374:636–46.

3. Towner JS, Rollin PE, Bausch DG, et al. Rapid
diagnosis of Ebola hemorrhagic fever by reverse
transcription-PCR in an outbreak setting and
assessment of patient viral load as a predictor of
outcome. J Virol 2004; 78:4330–41.

4. Faye O, Andronico A, Faye O, et al. Use of viremia
to evaluate the baseline case fatality ratio of Ebola
virus disease and inform treatment studies: a retro-
spective cohort study. PLoS Med 2015; 12:
e1001908.

5. Sissoko D, Laouenan C, Folkesson E, et al. Experi-
mental treatment with favipiravir for Ebola virus
disease (the JIKI Trial): A historically controlled,
single-arm proof-of-concept trial in Guinea. PLoS
Med 2016; 13:e1001967.

6. Kugelman JR, Kugelman-Tonos J, Ladner JT, et al.
Emergence of Ebola virus escape variants in infected
nonhuman primates treated with the MB-003 anti-
body cocktail. Cell Rep 2015; 12:2111–20.

7. Bausch DG, Rojek A.West Africa 2013: re-examining
Ebola. Microbiol Spectr 2016; 4:1–37.

8. Mupapa K, Massamba M, Kibadi K, et al. Treatment
of Ebola hemorrhagic fever with blood transfusions
from convalescent patients. International Scientific
and Technical Committee. J Infect Dis 1999;
179(suppl 1):S18-23.

9. Jahrling PB, Hensley LE, Barrett K, Lane HC, Davey
RT. State-of-the-Art workshops on medical coun-
termeasures potentially available for human use fol-
lowing accidental exposures to Ebola virus. J Infect
Dis 2015; 212(suppl 2):S84-90.

10. Calain P. The Ebola clinical trials: a precedent for
research ethics in disasters. J Med Ethics 2016; 0:1–6

11. World Health Organization (WHO). WHO consul-
tation on potential Ebola therapies and vaccines.
WHO reference no. WHO/EVD/Meet/EMP/14.1.
Geneva, Switzerland: WHO, 2014. http://www.
who.int/csr/resources/publications/ebola/ebola-
therapies/en/. Accessed 11 October 2016.

12. World Health Organization. Categorization and pri-
oritization of drugs for consideration for testing or
use in patients infected with Ebola. http://
www.who.int/medicines/ebola-treatment/2015_0703
TablesofEbolaDrugs.pdf. Accessed 11 October 2016.

13. Dodd LE, Proschan MA, Neuhaus J, et al. Design of
a randomized controlled trial for Ebola virus disease
medical countermeasures: PREVAIL II, the Ebola
MCM study. J Infect Dis 2016; 213:1906–13.

14. Cooper BS, Boni MF, Pan-Ngum W, et al. Evaluat-
ing clinical trial designs for investigational

treatments of Ebola virus disease. PLoS Med 2015;
12:e1001815.

15. Gignoux E, Azman AS, de SM, et al. Effect of arte-
sunate-amodiaquine on mortality related to Ebola
virus disease. N Engl J Med 2016; 374:23–32.

16. Warren TK, Jordan R, Lo MK, et al. Therapeutic
efficacy of the small molecule GS-5734 against
Ebola virus in rhesus monkeys. Nature 2016;
531:381–5.

17. Jacobs M, Rodger A, Bell DJ, et al. Late Ebola virus
relapse causing meningoencephalitis: a case report.
Lancet 2016; 388:498–503.

18. Varkey JB, Shantha JG, Crozier I, et al. Persistence of
Ebola virus in ocular fluid during convalescence. N
Engl J Med 2015; 372:2423–7.

19. Diallo B, Sissoko D, Loman NJ, et al. Resurgence
of Ebola virus disease in Guinea linked to a survivor
with virus persistence in seminal fluid for more than
500 days. Clin Infect Dis 2016; 63:1353–6.

20. Jacobs M, Aarons E, Bhagani S, et al. Post-exposure
prophylaxis against Ebola virus disease with experi-
mental antiviral agents: a case-series of health-care
workers. Lancet Infect Dis 2015; 15:1300–4.

21. Lai L, Davey R, Beck A, et al. Emergency postexpo-
sure vaccination with vesicular stomatitis virus-
vectored Ebola vaccine after needlestick. JAMA
2015; 313:1249–55.

22. Henao-Restrepo AM, Longini IM, Egger M, et al.
Efficacy and effectiveness of an rVSV-vectored
vaccine expressing Ebola surface glycoprotein:
interim results from the Guinea ring vaccination
cluster-randomised trial. Lancet 2015; 386:
857–66.

23. The PREVAIL II Writing Group, for the Multi-
National PREVAIL II Study Team. Randomized,
controlled trial of ZMapp for Ebola virus infection.
N Engl J Med 2016; 375:1448–56.

24. Dunning J, Sahr F, Rojek A, et al. Experimental
treatment of Ebola virus disease with TKM-
130803: a single-Arm phase 2 clinical trial. PLoS
Med 2016; 13:e1001997.

25. van GJ, Edwards T, de LX, et al. Evaluation of con-
valescent plasma for Ebola virus disease in guinea. N
Engl J Med 2016; 374:33–42.

26. Jahrling PB, Geisbert JB, Swearengen JR, Larsen T,
Geisbert TW. Ebola hemorrhagic fever: evaluation
of passive immunotherapy in nonhuman primates.
J Infect Dis 2007; 196(suppl 2):S400-3.

27. Dye JM, Herbert AS, Kuehne AI, et al. Postexposure
antibody prophylaxis protects nonhuman primates
from filovirus disease. Proc Natl Acad Sci U S A
2012; 109:5034–9.

28. Mora-Rillo M, Arsuaga M, Ramirez-Olivencia G,
et al. Acute respiratory distress syndrome after con-
valescent plasma use: treatment of a patient with
Ebola virus disease contracted in Madrid, Spain.
Lancet Respir Med 2015; 3:554–62.

29. Dunning J, Kennedy SB, Antierens A, et al. Experi-
mental treatment of Ebola virus disease with brinci-
dofovir. PLoS One 2016; 11:e0162199.

30. McMullan LK, Flint M, Dyall J, et al. The lipid moi-
ety of brincidofovir is required for in vitro antiviral
activity against Ebola virus. Antiviral Res 2016;
125:71–8.

31. World Health Organization. An R&D Blueprint for
Action to Prevent Epidemics. Geneva, Swizterland:
WHO, 2016. http://www.who.int/csr/research-and-
development/blueprint/en/. Accessed 11 October
2016.

170 • JID 2017:215 (15 January) • EDITORIAL COMMENTARY

http://www.who.int/csr/resources/publications/ebola/ebola-therapies/en/
http://www.who.int/csr/resources/publications/ebola/ebola-therapies/en/
http://www.who.int/csr/resources/publications/ebola/ebola-therapies/en/
http://www.who.int/csr/resources/publications/ebola/ebola-therapies/en/
http://www.who.int/medicines/ebola-treatment/2015_0703TablesofEbolaDrugs.pdf
http://www.who.int/medicines/ebola-treatment/2015_0703TablesofEbolaDrugs.pdf
http://www.who.int/medicines/ebola-treatment/2015_0703TablesofEbolaDrugs.pdf
http://www.who.int/medicines/ebola-treatment/2015_0703TablesofEbolaDrugs.pdf
http://www.who.int/csr/research-and-development/blueprint/en/
http://www.who.int/csr/research-and-development/blueprint/en/
http://www.who.int/csr/research-and-development/blueprint/en/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


