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Background: Encephalitozoon hellem (E. hellem) infection is a zoonotic disease,

rarely observed in individuals, causing various clinical manifestations including

diarrhea, keratoconjunctivitis, cystitis, etc. E. hellem infection after

hematopoietic stem-cell transplantation (HSCT) is a rare, serious complication.

Case presentation: Herein, we present a case of E. hellem infection developing

during HLA-haploidentical HSCT in a 9-year-old boy who suffered from aplastic

anemia. On 15 days after HSCT, the patient developed recurrent and prolonged

fever, diarrhea and hematuria. It is challenging to differentiate whether the

symptoms mentioned in this case are caused by graft-versus-host disease

(GVHD) or a specific infection. Based on the result of metagenomic next-

generation sequencing (mNGS) and clinical observation, the patient was

diagnosed as E. hellem infection, and received albendazole and decreased the

immunosuppressive treatment. Finally, he had recovered.

Conclusion:We should pay attention to the uncommon disease caused by the E.

hellem infection after HSCT, especially in cases with immune reconstitution

unrecovered. Among those rare infection, mNGS can be performed for better

understanding the source of infection and targeted therapy, which can benefit

the patients.
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Introduction

The Encephalitozoon hellem infection is a zoonotic disease with

a low prevalence, mostly occurring in HIV patients, with a few

reports of its occurrence in immunocompromised individuals such

as solid organ transplant recipients and cancer patients. According

to published reports, Encephalitozoon hellem infections have been

documented in various clinical manifestations including diarrhea,

keratoconjunctivitis, sinusitis, bronchitis, nephritis, cystitis, etc (1).

Graft-versus-host disease (GVHD) is a prevalent immune

complication that can occur after allogeneic hematopoietic cell

transplantation (alloHCT), representing a significant health

problem in these patients, and being associated with high

morbidity and mortality. As widely acknowledged, GVHD is

caused by the recognition and the destruction of the recipient

tissues and organs by the donor immune effector cells, targeting

various organs include the skin, the lower and upper

gastrointestinal tract as well as the liver (2).

It is challenging to differentiate between GVHD and

Encephalitozoon hellem infection due to their overlapping

intestinal symptoms and involvement of multiple organs; notably,

the latter is infrequently encountered. Here, we will report the first

case of E. hellem infection in a child after haploidentical allogeneic

hematopoietic stem cell transplantation (HSCT).
Case description

A 9-year-old boy, with a history of thrombocytopenia for over 5

years, has been receiving oral cyclosporine treatment for nearly 4

years without significant improvement. As a result, he was admitted

to the hospital for further evaluation and management.

Based on the results of pancytopenia and bone marrow smear

and biopsy suggesting hypoplasia, he was diagnosed with aplastic

anemia. Later second-generation sequencing revealed that the

affected child carried a specific genetic mutation called DKC1

(NM_001363.5;intron9;c.915 + 10G>A,chrX:153997595) from the

mother, but the pathogenicity or disease-causing potential of this

mutation remained uncertain. Furthermore, cytogenetic

examination revealed a normal male karyotype. And he didn’t

have a PNH clone. Taken together, being ineffective on

immunosuppressive therapy, the child was diagnosed with

aplastic anemia that required regular blood transfusions.

Unfortunately, there was no fully matched sibling donor available.

Considering no available sibling-matched donor, he received

granulocyte-colony stimulating factor (G-CSF)-mobilized

peripheral blood stem cell and bone marrow stem cell from his

human leukocyte antigen (HLA) 7/12 matched father on September

7, 2023, after signing a fully informed consent form.

To prepare for the transplantation procedure, the child

underwent a conditioning regimen. Patients received 0.8 mg/kg

intravenous busulfan (Bu) four times per day on days −8 and −7,

30mg/m2 intravenous fludarabine (Flu) once per day from days -8

to -4, 50 mg/kg intravenous cyclophosphamide (Cy) once per day

on days -3, -2 and 2.5 mg/kg rabbit antithymocyte globulin (ATG)

once per day on days from days -6 to -2. Additionally, GVHD
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prophylaxis consisted of tacrolimus, mycophenolate mofetil

(MMF), and short-term methotrexate (MTX). Tacrolimus was

started as a continuous intravenous infusion on day −5 at a dose

of 0.01mg/kg per day and switched to oral administration of 0.5mg

daily on day +30, adjusting the drug dosage to maintain a target

blood concentration of 4–12 ng/mL. From day -8, MMF (500 mg

per 12 hours) was administered orally at a dose based on body

weight (30mg/kg/day), and it was tapered to half dose on day +18

and discontinued on day +27. MTX was given on day +1 at a dose of

15 mg/m2 and 10 mg/m2 on days +3, +6, and +11. The patient has

been prescribed acyclovir and letermovir for antiviral prophylaxis,

trimethoprim-sulfamethoxazole for prophylaxis against

Pneumocystis pneumonia, and posaconazole for antifungal

prophylaxis following transplantation. On day +10, a peripheral

blood analysis using short tandem repeats (STR) markers showed

complete donor cell chimerism, and neutrophil and platelet

engraftment occurred at 11 days and 12 days, respectively.

The patient had a fever 15 days after the transplant, characterized

by a mild peak temperature occurring every 12 to 24 hours. The

highest body temperature fluctuated between 37.9 to 38.8°C, without

rashes. The illness lasted for nearly a month, with intermittent

periods of temperature improvement followed by relapse

(Figure 1A). Additionally, the patient also had streptococcal sepsis

in the early stage (+15day) and was treated with a full course of

antibiotics for the positive bacterial infection. Afterward, the patient

experienced a temporary decrease in temperature, and the blood

bacterial culture yielded negative results. On day +34, the child still

had a fever, accompanied by mild nausea, decreased appetite, and

insignificant weight loss. To treat GVHD, methylprednisolone was

added at a dose of 1mg/kg, resulting in improved gastrointestinal

symptoms and body temperature fluctuations within the normal

range. However, after reducing the dose of methylprednisolone on

day +38, the body temperature rose again, following the same fever

pattern as before. Since 15 days after the transplantation, the patient

experienced yellow mushy stool, with a frequency of 1–3 times per

day (Figure 1A), totaling approximately 200ml. Treatment with oral

rifaximin and montmorillonite powder did not yield significant

improvement. On day +34, the defecation frequency slightly

increased to 9 times per day, with each stool being yellow, watery

or loose/mushy in consistency, and approximately 700ml in volume.

Several stool tests for bacterial and fungal cultures, CMV, EBV,

Clostridium difficile, as well as microscopic examination for parasites

(roundworm eggs, whipworm eggs, hookworm eggs, etc.), all yielded

negative results. Adjusting the treatment for GVHD did not improve

the characteristics of the stool. At the same time, the patient

developed hematuria, frequent urination, and decreased urine

volume starting from 25 days after the transplant. Despite

treatment including aggressive hydration, alkalinization, diuresis

and levofloxacin for anti-infection did not improve the symptoms,

which gradually worsened. The urine BK virus DNA count was

22,700,000 copies. Liver enzyme/bilirubin tests during this period

remained within the normal range (Figure 1C). On day +44,

peripheral blood metagenomic next-generation sequencing

(mNGS) revealed 48,321 copies of E.hellem. What’s more, gram

stain examination of the stool showed yeast-like fungal spores, but no

hyphae were observed (Supplementary Figure 1). Therefore, we
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highly suspect the child was infected with E.hellem, leading us to

discontinue the antibiotics and reduce the immunosuppressive drugs.

At the same time, albendazole was administered orally at a dose of

0.4g twice a day. Two days later, the body temperature returned to

normal, and four days later, the stool returned to normal. Besides, the

symptoms of cystitis improved compared to before. The child

continued to take oral albendazole at a dose of 0.4g twice a day for

30 days and then reduced to a maintenance dose of 0.2g twice a day.

After 2 months, the medication was stopped, and the symptoms of

cystitis improved. Based on the result of mNGS and the positive

response to adjusted treatment, we believe that the patient is infected
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with E. hellem. Currently, it’s been seven months since the transplant.

The patient is free from fever, diarrhea, or other manifestations of

GVHD, and the condition remains stable. Regular follow-up was

conducted outside the hospital.
Discussion

The lack of full immune recovery is a significant factor

contributing to the susceptibility of post-transplant patients to

infections. It is important to have a correct understanding of
A

B

D E

C

FIGURE 1

(A) Changes in body temperature and defecation frequency after hematopoietic stem cell transplantation. (B) Changes in white blood cells(WBC),
neutrophils(ANC), and platelets(PLT) after hematopoietic stem cell transplantation. (C) Changes in aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and total bilirubin levels (TBIL)after hematopoietic stem cell transplantation. (D) Symptoms of the non-HIV patients of related
case reports who were infected by Encephalitozoon hellem (E) Lymphocyte subpopulation count after hematopoietic stem cell transplantation.
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infection and GVHD to provide patients with the most effective

treatment, which is a crucial clinical issue.

In this case, the patient’s low level of lymphocyte subsets after

transplantation (Figure 1E) led to the susceptibility of

Encephalitozoon hellem infection. The patient initially presented

with fever as the main symptom, with a peak temperature

fluctuating around 38°C every 12 to 24 hours. Blood culture

reported streptococcus mitis, but no clear infection focus was

identified. We discontinued the use of the central venous catheter

and administered a course of antibiotics to target the positive

bacteria. However, there was no significant improvement in fever

symptoms, and the fever pattern remained unchanged.

Concurrently, the patient experienced mild nausea, loss of

appetite, and diarrhea, which are digestive symptoms. At this

point, the patient has already undergone hematopoietic

reconstruction, and there is a slight upward trend in the patient’s

liver enzymes and total bilirubin levels (Figure 1B). Consequently,

we suspected the presence of acute-GVHD (aGVHD). However,

despite initiating frontline corticosteroid treatment, the patient did

not exhibit significant improvement, and the condition persisted.

Routine blood, urine, and stool cultures, as well as CMV and EBV

virus tests, did not provide evidence of infection. The patient may be

suffering from a rare pathogenic infection. The mNGS is a high-

throughput nucleic acid sequencing-based technique used for

pathogen identification in clinical specimens. It does not require

cultivation and can rapidly and accurately detect various pathogens.

It is an indispensable tool for assisting diagnosis in complex

infection patients undergoing allo-HSCT (3). Therefore, we sent

the patient’s peripheral blood for mNGS testing to further clarify

the source of infection. The mNGS results suggested that the patient

was infected with E.hellem, which is a rare pathogenic infection and

has not been previously reported in HSCT.

Microsporidia is a kind of eukaryotic organism that is an

obligate intracellular parasite. It parasitizes various animals,

including humans, and can be transmitted through food and

water, causing zoonotic diseases (1). The Encephalitozoon species,

including Encephalitozoon intestinalis, Encephalitozoon hellem,

and Encephalitozoon cuniculi, are widely distributed in mammals

and have been most commonly seen in immunocompromised

patients (e.g., patients with HIV infection, especially in patients

with CD4 counts of <50/mm3, transplant recipients, and those

receiving immunomodulatory therapy) (1). It is not clear what

the incubation period of E. hellem is. The earliest reported case of

microsporidia infection in a patient after HSCT was not further

classified due to limited diagnostic methods (4). However, with the

development of diagnostic techniques, microsporidia can be

identified using traditional histopathological staining,

transmission electron microscopy, staining microscopes, as well as

immunological and molecular biological detection methods.

Encephalitozoon hellem infection has been reported in patients

with AIDS, solid organ transplant recipients, leukemia, lymphoma,

hemodialysis, and malignant solid tumors (5–9). We reviewed

several case reports of non-HIV patients infected with E. hellem

(6, 7, 10), totaling 13 cases. The most common clinical

manifestation was diarrhea, followed by weight loss, nausea, and

fever (Figure 1D). The patient’s main symptoms during the course
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of the disease were recurrent fever, diarrhea, hematuria, involving

the digestive and urinary systems, and in order to screen for other

foci of infection, two thoracic CTs were performed, both of which

suggested interstitial lung lesions, and there were no significant

changes compared with the pre-transplantation period. And

urinary ultrasound suggests thickening of the bladder wall, which

was consistent with his cystitis presentation. Besides, there is no

new pathognomonic change in head MR, and the patient also had

no complaints of ocular discomfort. Dinesh (11) reported that

microsporidia are one of the main causes of intestinal infection in

HIV-positive children. HIV-infected children usually have low

immune function, while this patient’s early T-cell subset and B-

cell subset decreased significantly after transplantation, indicating

slow immune reconstitution and susceptibility to various

pathogens. Therefore, in addition to considering the poor efficacy

of empirical anti-infective treatment, it is also necessary to consider

the possibility of a rare microsporidia infection causing mild fever

and gastrointestinal symptoms. Additionally, the patient

experienced symptoms of hemorrhagic cystitis (grade 3) during

the disease process, including frequent urination, dysuria, and

hematuria. Compared with other patients, the clinical

manifestations were significantly more severe. Treatment with

hydration, alkalinization, diuresis, and hemostasis did not show

obvious efficacy. The urinary symptoms had improved after roughly

eight days of albendazole use (+52d), but the copies of BKV at that

time was still high. The copies of the virus in urine didn’t dropped

apparently(< 7 log10 copies/mL)until 89 days after HSCT. We

speculated that this may also be related to E. hellem infection, as

gastrointestinal and urogenital symptoms improved only after

treatment for parasitic infection.

In terms of E. hellem infection, Nourrisson (6) reported

multiple cases of patients showing significant improvement after

treatment with albendazole and a reduction in the original

immunosuppressants, leading to a cure in almost all patients. In

this case, the infected child also quickly recovered from fever and

diarrhea symptoms after receiving albendazole treatment, and the

symptoms of cystitis were alleviated as well. Nevez (7) reported a

case of E. hellem infection in a patient with CD4+ T-cell

prolymphocytic leukemia, which also caused symptoms of cystitis.

Weber (12) found that an HIV patient infected with E. hellem

experienced mild hematuria. Due to technical and economical

limitations, we were unable to definitively identify E. hellem in

the child’s urine sample. However, considering the recurrent history

of the disease and the significant improvement in symptoms after

albendazole treatment, it is plausible to consider that the urinary

system symptoms in the child are either caused by or exacerbated by

E. hellem infection. Furthermore, we observed that although the

child’s platelets were successfully implanted early on, they declined

during the later stages of the infection, fluctuating between 12 to 54

× 10^9/L (Figure 1B). However, the degree of chimerism between

the child and the donor remained complete. We speculate that the

poor engraftment of platelets in the child may be related to the

persistent infection in the early stages of transplantation.

The symptoms of the patient in this case were quickly relieved

after the application of albendazole. The dosage was reduced after

one month and discontinued after two months. However, it remains
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uncertain whether the optimal duration and long-term use of

medication may bring other problems, considering the rare

occurrence of E. hellem infection following HSCT. Continued

follow-up is still necessary. Besides, because of the relatively

expensive tests and the patient’s financial reasons, we were unable

to send stool or urine mNGS or peripheral blood PCR to confirm

that Encephalitozoon hellem infection was indeed a limitation of

our report. Based on this case, the consideration of rare E. hellem

infections after HSCT is also needed, as fever, diarrhea, and

aggravated cystitis may be related to E. hellem infection after

transplantation. Furthermore, the mNGS helps to identify the

source of infection and facilitate targeted therapy, which can

greatly benefit the patients.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material. Further inquiries can be

directed to the corresponding author.
Ethics statement

The studies involving humans were approved by the Ethics

Committee and Institutional Review Board of Institute of

Hematology and Blood Diseases Hospital, Chinese Academy of

Medical Sciences and Peking Union Medical College. The studies

were conducted in accordance with the local legislation and

institutional requirements. Written informed consent for

participation in this study was provided by the participants’ legal

guardians/next of kin. Written informed consent was obtained from

the minor(s)’ legal guardian/next of kin for the publication of any

potentially identifiable images or data included in this article.
Author contributions

YS: Writing – original draft. YR: Writing – review & editing. LL:

Writing – review & editing. XC: Writing – review & editing. FL:
Frontiers in Immunology 05
Writing – review & editing. XL: Writing – review & editing.

YW: Writing – review & editing. WA: Writing – review &

editing. WY: Writing – review & editing. XZ: Writing – review

& editing. YG: Writing – review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This

research was funded by the National Natural Science Foundation

of China (No. 82070201).
Acknowledgments

The authors wish to thank the patient and his family.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations,

or those of the publisher, the editors and the reviewers. Any product

that may be evaluated in this article, or claim that may be made by its

manufacturer, is not guaranteed or endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online at:

https://www.frontiersin.org/articles/10.3389/fimmu.2024.1396260/

full#supplementary-material.
References
1. Han B, Pan G, Weiss LM. Microsporidiosis in humans. Clin Microbiol Rev. (2021)
34:e0001020. doi: 10.1128/CMR.00010-20

2. Malard F, Holler E, Sandmaier BM, Huang H, Mohty M. Acute graft-versus-host
disease. Nat Rev Dis Primer. (2023) 9:27. doi: 10.1038/s41572-023-00438-1

3. Xu CH, Chen X, Zhu GQ, Yi HM, Chen SL, Liu T, et al. Diagnostic performance
and clinical impacts of metagenomic sequencing after allogeneic hematopoietic stem
cell transplantation. J Microbiol Immunol Infect. (2024) 57(1):11–9. doi: 10.1016/
j.jmii.2023.11.002

4. Kelkar R, Sastry PS, Kulkarni SS, Saikia TK, Parikh PM, Advani SH. Pulmonary
microsporidial infection in a patient with CML undergoing allogeneic
marrow transplant. Bone Marrow Transplant. (1997) 19:179–82. doi: 10.1038/
sj.bmt.1700536
5. Chabchoub N, Abdelmalek R, Mellouli F, Kanoun F, Thellier M, Bouratbine A,
et al. Genetic identification of intestinal microsporidia species in immunocompromised
patients in Tunisia. Am J Trop Med Hyg. (2009) 80:24–7. doi: 10.4269/ajtmh.2009.80.24

6. Nourrisson C, Hamane S, Bonhomme J, Durieux MF, Foulquier JB, Lesthelle S, et al.
Case series of intestinal microsporidiosis in non-HIV patients caused by Encephalitozoon
hellem. Emerg Microbes Infect. (2023) 12:2258997. doi: 10.1080/22221751.2023.2258997

7. Nevez G, Le Gal S, Quinio D, Ianotto JC, Berthou C, Hamane S, et al.
Encephalitozoon hellem in a patient with CD4+ T-cell prolymphocytic leukemia:
case report and genomic identification. Diagn Microbiol Infect Dis. (2015) 83:245–7.
doi: 10.1016/j.diagmicrobio.2015.07.015

8. Tavalla M, Mardani-Kateki M, Abdizadeh R, Nashibi R, Rafie A, Khademvatan S.
Molecular identification of Enterocytozoon bieneusi and Encephalitozoon spp. in
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fimmu.2024.1396260/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fimmu.2024.1396260/full#supplementary-material
https://doi.org/10.1128/CMR.00010-20
https://doi.org/10.1038/s41572-023-00438-1
https://doi.org/10.1016/j.jmii.2023.11.002
https://doi.org/10.1016/j.jmii.2023.11.002
https://doi.org/10.1038/sj.bmt.1700536
https://doi.org/10.1038/sj.bmt.1700536
https://doi.org/10.4269/ajtmh.2009.80.24
https://doi.org/10.1080/22221751.2023.2258997
https://doi.org/10.1016/j.diagmicrobio.2015.07.015
https://doi.org/10.3389/fimmu.2024.1396260
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Shang et al. 10.3389/fimmu.2024.1396260
immunodeficient patients in Ahvaz, Southwest of Iran. Acta Trop. (2017) 172:107–12.
doi: 10.1016/j.actatropica.2017.04.015

9. Shehab AY, Moneer EA, Allam AF, Khalil SS, Tolba MM. Intestinal microsporidia
infection in leukemic children: microscopic and molecular detection. Acta Parasitol.
(2021) 66:346–53. doi: 10.1007/s11686-020-00283-2

10. Ma KK, Kinde B, Doan T, Jacobs DS, Ong Tone S. Dual molecular diagnosis of
microsporidia (Encephalitozoon hellem) keratoconjunctivitis in an immunocompetent
adult. Cornea. (2021) 40:242–4. doi: 10.1097/ICO.0000000000002466
Frontiers in Immunology 06
11. Kumar D, Goel V, Meena S, Mathur P, Kabra SK, Lodha R, et al. Microsporidia
in HIV-positive and HIV-negative pediatric patients with diarrhea at a tertiary care
hospital. J Lab Physicians. (2023) 15:443–9. doi: 10.1055/s-0043-1764482

12. Weber R, Kuster H, Visvesvara GS, Bryan RT, Schwartz DA, Lüthy R.
Disseminated microsporidiosis due to Encephalitozoon hellem: pulmonary
colonization, microhematuria, and mild conjunctivitis in a patient with AIDS.
Clin Infect Dis Off Publ Infect Dis Soc Am. (1993) 17:415–9. doi: 10.1093/clinids/
17.3.415
frontiersin.org

https://doi.org/10.1016/j.actatropica.2017.04.015
https://doi.org/10.1007/s11686-020-00283-2
https://doi.org/10.1097/ICO.0000000000002466
https://doi.org/10.1055/s-0043-1764482
https://doi.org/10.1093/clinids/17.3.415
https://doi.org/10.1093/clinids/17.3.415
https://doi.org/10.3389/fimmu.2024.1396260
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Encephalitozoon hellem infection after haploidentical allogeneic hematopoietic stem cell transplantation in children: a case report
	Introduction
	Case description
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


