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Case Report: Intercurrent
infections in COVID-19-induced
sustained iImmunodepression:

is interferon gamma a

suitable drug?

Aurianne De Waard™, Laurent Lefebvre™, Julien Textoris*
and Didier Payen™

YIntensive Care Unit, Centre Hospitalier Intercommunal Aix-Pertuis, Aix en Provence, France, 2EA7426
“Pathophysiology of Injury-Induced Immunosuppression (PI13)", Université Claude Bernard Lyon 1 -
Hospices Civils de Lyon - bioMérieux, Lyon, France, *Université Paris 7 Denis Diderot, Unité de
Formation et de Recherche (UFR) de Médecine, Paris, France

Acute immuno-depression syndrome (AIDs) had been observed in many life-
threatening conditions leading to the Intensive Care Unit. and is associated with
recurrent secondary infections. We report one COVID-19 patient with a severe
ARDS, demonstrating acute immunodepression syndrome lasting for several
weeks. The occurrence of secondary infections despite long treatment by
antibiotics led to combined interferon y (IFNy) as reported previously. The
response to IFNy was evaluated by the flowcytometry HLA-DR expression on
circulating monocytes, which was repeated from time to time. The severe
COVID-19 patients responded well to IFNy without adverse events.
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COVID 19, interferon gamma (IFNy), acute immuno-depression syndrome, ARDS (acute
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Introduction

Since January 2020, the COVID-19 outbreak continues to challenge the planet with
multifaceted unresolved questions. Among these, the longitudinal immune response to
SARS-COV?2 associated with different clinical presentations from paucisymptomatic to severe
acute respiratory distress syndrome (ARDS) is only partially understood. COVID-19 ARDS
requires ICU hospitalization to support the failed lung function, ranging from supplementary
oxygen delivery to lung assistance by venovenous ECMO technique (1). The systemic
inflammation of these ARDS patients is associated in the early phase with an elevated plasma
level of nonspecific markers (C Reactive Proteins, Ferritin, LDH, DDimers) (2), a profound
reduction in the absolute number of peripheral total lymphocytes especially T4 and T8 cells
having abnormal functionality (3), a normal or elevated peripheral monocyte absolute
number, and a moderate increase in PMNs (3). The initial picture is moving along time in
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ICU concomitantly with the occurrence of secondary infections (4).
Recent reports have shown an early downregulation of circulating
mHLA-DR as a marker of acquired immunodepression syndrome
(AIDs) (5). This syndrome had been reported in many ICU acute
situations related or not to severe infection (6). High incidence of
secondary infections seems to be real in ICU admitted COVID-19,
questioning a potential role of a deep acquired immunodepression
syndrome (AIDs) (7) with virus particle reactivation and frequent
pulmonary infections with multi-resistant pathogens or not. In
COVID-19 patients, this AIDs may relate to the reported
inhibition of the IFN type I gene expression (8), the presence of
auto-antibodies against IFNy, (9) the low level of IFNY release (10)
and administration of therapies blocking an effective immune
response (e.g. anti-IL-6, gluco-corticosteroids, JAK inhibitors).
When intercurrent infections occur, the benefit of therapies
boosting the host immunity has been tested in non-COVID (11),
or in COVID-19 (12). We report here an ICU case of severe ARDS
induced by an airway primary lung injury related to the SARS-Cov-2
infection. After several days, the patient had documented recurrent
secondary infection, concomitant with documented AIDs. This
immunodepression was successfully treated by IFNY, which allowed
indirect control of the infection by maintaining the same
antimicrobial therapy, adapted to the documented bacterial
sensitivity (11).

Case-1: A 60-year-old man with non-treated arterial hypertension
and overweight (BMI =28.7kg/m?) was admitted to the ICU in March
2020 for an ARDS after a “flu-like syndrome” during the preceding
two weeks. After 2 weeks of at-home prednisolone (20mg/day)
treatment, his clinical status deteriorated with an arterial saturation
at 70% requiring an emergency medical ambulance intervention. At
arrival, the medical team decided to intubate and ventilate the patient
before transportation to the ICU. At ICU admission, the examination
showed: moderate tachycardia (90 bpm); elevated blood pressure
(170/80 mmHg); moderate hyperthermia (38.0°C); and a 120
mmHg PaO, at FiO, 1 and PEEP 18 cmH,O. A positive PCR test
for SARS-CoV-2 confirmed the COVID-19 diagnosis, highly
suspected on a chest CT scan showing a major alveolo-interstitial
pneumonia. The PCR tests were repeated 7 times during the ICU
hospitalization, and it became negative after the day 25™ post-
admission. The initial transthoracic 2D Echo-Doppler revealed a
diastolic dysfunction with a hypertrophied left ventricle and an
altered left ventricular ejection fraction (40%). The initial treatment
consisted of hydroxychloroquine (200mg), ceftriaxone (2g), and
azithromycin (500mg). The microbiological evaluation (pharyngeal
swab) was positive for Klebsiella pneumoniae treated by cefepime for 8
days. Despite prone positioning and inhaled NO (10ppm; Inomax DS
IR, Linde) the persistent severe hypoxia led to making the decision to
start (day 4) a veno-venous ECMO assistance. Under
methylprednisolone treatment (50mg q4 during 15 days), a distal
lung-protected sampling at day 2 (+22 days after initial symptoms; 6™
day post-ICU admission) was positive Enterobacter aerogenes was
treated by meropenem (2g q3), and rapidly replaced by piperacillin
after testing the sensitivity.

The improvement in lung function allowed us to wean the patient
from the VV-ECMO after 11 days. On day 26 post ICU admission,
bronchopneumonia was diagnosed with new images on the chest X-
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ray and gas exchange alteration. The distal lung-protected sampling
was positive for wild-type Pseudomonas aeruginosa and Enterobacter
aerogenes carrying a cephalosporinase, treated by piperacillin-
tazobactam 4g g4, rapidly shifted after sensitivity testing to aerosols
of colimycine, meropenem, and amikacine. The detected reactivation
of CMV particles (RT-PCR) both in the lung and blood motivated to
give ganciclovir for 2 weeks (10mg/kg/day). On the day 25 post-
admission (32 days post symptoms) the laboratory exams showed a
persistent absolute lymphopenia at 0.21G/L with a monocytopenia at
0.08 G/L, and a moderate pleocytosis (PMNs) with elevated ferritin
(1238 ng/mL), LDH (250 UI/L), long-lasting positive SARS-Cov-2
PCR and severe clinical alteration. New investigations were then
performed: - the myelogram that eliminated a macrophage
activation syndrome; the repeated measurement of peripheral blood
monocyte HLA-DR expression (flowcytometer FACSCanto II, Becton
Dickinson, as previously reported) (13). The first mHLA-DR (day 24
after ICU admission) expression value was dramatically low (1760 AB/
C), largely lower than the threshold diagnostic level of 8000 AB/C for
AIDS (11). The diagnosis of AIDs associated with recurrent secondary
infections, poor clinical status, and low absolute count of peripheral
lymphocytes, motivated the decision to treat this AIDs at day 28 post-
admission (day 42 post symptoms) with subcutaneous IFNy (100mcg
per injection; Immukin, Boerhinger, Germany), as previously reported
(3). The IFNY was chosen for several reasons: it has been tested safely
many years ago and it is largely used for several immune diseases (14);
it was shown efficient in severe ICU patients with AIDs (11) or severe
fungal infections (15); - COVID-19 was shown to have a deficit in
IFNYy release (9 16). After the agreement of the relatives for
compassionate use, IFNy was given at 100mcg per day
subcutaneously for 7 days. Expression mHLA-DRwas monitored by
flowcytometry monitoring (16) every 3 days. Figure 1 shows the
evolution of mHLA DR expression, lymphocyte absolute number
having a peak at day 3 after IFNYy initiation. After stopping the drug
administration, the mHLA-DR expression remained above the
threshold of AIDs with no concomitant change in the absolute
number of lymphocytes. As previously reported (3), lymphopenia
improved after a long delay. The week after starting IFNYy treatment,
the clinical status improved with no occurrence of a new secondary
infection, allowing to wean the patient from mechanical ventilation.
He was finally discharged from the ICU at day 54 after admission (68
days after initial symptoms).

Discussion

This case demonstrates the possibility for a very severe COVID-
19 patient may present an AIDs similar to the one observed in ARDS
related to bacterial infection or non-infectious disease (17). As we
have previously reported in longitudinal case series of sepsis with or
without ARDS (3), occurrence of AIDs appears quite early, as an
adaptive response to modulate the inflammatory response preventing
tissue lesion induced by an inflammatory response (18). AIDs is not
to be treated initially but monitored longitudinally to detect the
persistence (stable low HLA-DR expression or trend to be lower)
associated with the occurrence of secondary infections. In our
previous report (11), the average delay between ICU admission and
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FIGURE 1

Time evolution of circulating monocyte HLA-DR expression (mHLA-
DR; AB/number of events per cell), LDH, Lactico deshydrogenase
enzyme; peripheral absolute cell count.

IFNYy administration was 18 days, a delay similar to the one observed
in the present case (28 days). The failure to treat secondary infection
despite adapted anti-microbial treatment suggests the necessity to
boost innate immunity to synergize antibiotics and adequate innate
immunity to control infection (19). The amplitude in mHLA-DR
reduction, its duration, and the response to IFNy seemed similar for
this COVID-19 case in comparison with the one observed in the non-
COVID patients (11). We and others have shown longitudinal results
of the innate (mHLA-DR expression) and adaptive immunity
(lymphopenia, reduced number and function of T4 and T8 cell in
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severe COVID-19 patients) (3, 20). The main information brought by
this case report is to confirm that severe COVID-19 may induce a
long-lasting AIDs, during which secondary infections may occur, as
shown for other critically-ill patients as observed in other critically-ill
patients (11, 21), The second important information concerns the
ability of circulating monocytes to respond to IFNY treatment. The
third important result is to confirm that COVID-19 as in other ARDS
etiology may require the combination of antimicrobial therapy and
innate immune stimulation to resolve the secondary infection.

Among the potentially usable drugs to treat AIDs (19), the choice
to use IFNy was based on the role of interferon genes expression, the
presence of auto-antibodies anti-INFy (9), the low level of plasma
INFy, a relatively modest impact on lymphocyte number and
function associated with an unclear impact of glucocorticoids.
Moreover, IFNY instead of IL-7 (22) or other drugs (23) is focused
mainly on innate immunity, with a good tolerance and no-induced
cytokine release and favorable kinetic effects (11). Lymphopenia with
a reduced function has been shown (3, 24), and may contribute to
impaired virus elimination observed in the present case. In the
absence of immunomodulatory drugs, such a lymphopenia may
last for several weeks even after IFNY.

To summarize, severe COVID-19 may induce AIDs soon after
ICU admission, which may persist for several days concomitantly
with secondary infections as during other contexts of ARDS. In the
absence of contraindication as macrophage activating syndrome,
IFNY is efficient to recover innate immune function and to clear
viruses and bacterial infections.

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 authors.

Ethics statement

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The patients/participants provided their
written informed consent to participate in this study. Written
informed consent was obtained for the publication of this case report.

Author contributions

All authors contributed to the article and approved the
submitted version.

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.

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1183665
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

De Waard et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Menk M, Estenssoro E, Sahetya SK, Serpa Neto A, Sinha P, Slutsky AS, et al.
Current and evolving standards of care for patients with ARDS. Intensive Care Med
(2020) 46(12):2157-67. doi: 10.1007/s00134-020-06299-6

2. Price-Haywood EG, Burton J, Fort D, Seoane L. Hospitalization and mortality
among black patients and white patients with covid-19. N Engl ] Med (2020) 382
(26):2534-43. doi: 10.1056/NEJMsa2011686

3. Payen D, Cravat M, Maadadi H, Didelot C, Prosic L, Dupuis C, et al. A
longitudinal study of immune cells in severe COVID-19 patients. Front Immunol
(2020) 11:580250. doi: 10.3389/fimmu.2020.580250

4. Nguyen LS, Ait Hamou Z, Gastli N, Chapuis N, Pene F. Potential role for
interferon gamma in the treatment of recurrent ventilator-acquired pneumonia in
patients with COVID-19: a hypothesis. Intensive Care Med (2021) 47(5):619-21.
doi: 10.1007/s00134-021-06377-3

5. Bourgoin P, Taspinar R, Gossez M, Venet F, Delwarde B, Rimmele T, et al. Toward
monocyte HLA-DR bedside monitoring: a proof of concept study. Shock (2020) 55(6):782-9.
doi: 10.1097/SHK.0000000000001673

6. Lukaszewicz AC, Grienay M, Resche-Rigon M, Pirrachio R, Faivre V, Boval B, et al.
Monocytic HLA-DR expression in intensive care patients: interest for prognosis and
secondary infection prediction. Crit Care Med (2009) 37(10):2746-52. doi: 10.1097/
CCM.0b013e3181ab858a

7. Hotchkiss RS, Monneret G, Payen D. Immunosuppression in sepsis: a novel
understanding of the disorder and a new therapeutic approach. Lancet Infect Dis (2013)
13(3):260-8. doi: 10.1016/51473-3099(13)70001-X

8. Bastard P, Rosen LB, Zhang Q, Michailidis E, Hoffmann HH, Zhang Y, et al.
Autoantibodies against type I IFNs in patients with life-threatening COVID-19. Science
(2020) 370(6515):eabd4585. doi: 10.1126/science.abd4585

9. Chang SE, Feng A, Meng W, Apostolidis SA, Mack E, Artandi M, et al. New-onset
IgG autoantibodies in hospitalized patients with COVID-19. medRxiv (2021)
2021.01.27.21250559. doi: 10.1101/2021.01.27.21250559

10. Ruetsch C, Brglez V, Cremoni M, Zorzi K, Fernandez C, Boyer-suavet S, et al.
Functional exhaustion of type I and II interferons production in severe COVID-19
patients. Front Med (Lausanne) (2020) 7:603961. doi: 10.3389/fmed.2020.603961

11. Payen D, Faivre V, Miatello J, Leentjens ], Brumpt C, Tissiéres P, et al.
Multicentric experience with interferon gamma therapy in sepsis induced
immunosuppression. a case series. BMC Infect Dis (2019) 19(1):931. doi: 10.1186/
512879-019-4526-x

12. Laterre PF, Francois B, Collienne C, Hantson P, Jeannet R, Remy KE, et al.
Association of interleukin 7 immunotherapy with lymphocyte counts among patients

Frontiers in Immunology

04

10.3389/fimmu.2023.1183665

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.

with severe coronavirus disease 2019 (COVID-19). JAMA Netw Open (2020) 3(7):
€2016485. doi: 10.1001/jamanetworkopen.2020.16485

13. Monneret G, Venet F. Sepsis-induced immune alterations monitoring by flow
cytometry as a promising tool for individualized therapy. Cytometry B Clin Cytom
(2016) 90(4):376-86. doi: 10.1002/cyto.b.21270

14. Docke WD, Randow F, Syrbe U, Krausch D, Asadullah K, Reinke P, et al.
Monocyte deactivation in septic patients: restoration by IFN-gamma treatment. Nat
Med (1997) 3(6):678-81. doi: 10.1038/nm0697-678

15. Delsing CE, Gresnigt MS, Leentjens J, Preijers F, Allantaz Frager F, Kox M, et al.
Interferon-gamma as adjunctive immunotherapy for invasive fungal infections: a case
series. BMC Infect Dis (2014) 14:166. doi: 10.1186/1471-2334-14-166

16. Venet F, Lukaszewicz AC, Payen D, Hotchkiss R, Monneret G. Monitoring the
immune response in sepsis: a rational approach to administration of immunoadjuvant
therapies. Curr Opin Immunol (2013) 25(4):477-83. doi: 10.1016/j.c0i.2013.05.006

17. Bonnet B, Cosme ], Dupuis C, Coupez E, Adda M, Calvet L, et al. Severe
COVID-19 is characterized by the co-occurrence of moderate cytokine inflammation
and severe monocyte dysregulation. EBioMedicine (2021) 73:103622. doi: 10.1016/
j.ebiom.2021.103622

18. Medzhitov R, Schneider DS, Soares MP. Disease tolerance as a defense strategy.
Science (2012) 335(6071):936-41. doi: 10.1126/science.1214935

19. Hotchkiss RS, Monneret G, Payen D. Sepsis-induced immunosuppression: from
cellular dysfunctions to immunotherapy. Nat Rev Immunol (2013) 13(12):862-74.
doi: 10.1038/nri3552

20. Jeannet R, Daix T, Formento R, Feuillard J, Frangois B. Severe COVID-19 is
associated with deep and sustained multifaceted cellular immunosuppression. Intensive
Care Med (2020) 46(9):1769-71. doi: 10.1007/s00134-020-06127-x

21. de Roquetaillade C, Dupuis C, Faivre V, Lukaszewicz AC, Brumpt C, Payen D,
et al. Monitoring of circulating monocyte HLA-DR expression in a large cohort of
intensive care patients: relation with secondary infections. Ann Intensive Care (2022) 12
(1):39. doi: 10.1186/s13613-022-01010-y

22. Monneret G, de Marignan D, Coudereau R, Bernet C, Ader F, Frobert E, et al.
Immune monitoring of interleukin-7 compassionate use in a critically ill COVID-19
patient. Cell Mol Immunol (2020) 17(9):1001-03. doi: 10.1038/s41423-020-0516-6

23. Bersanelli M. Controversies about COVID-19 and anticancer treatment with immune
checkpoint inhibitors. Immunotherapy (2020) 12(5):269-73. doi: 10.2217/imt-2020-0067

24. Janssen NAF, Grondman I, de Nooijer AH, Boahen CK, Koeken VACM, Matzaraki
V, et al. Dysregulated innate and adaptive immune responses discriminate disease severity in
COVID-19. ] Infect Dis (2021) 223(8):1322-33. doi: 10.1093/infdis/jiab065

frontiersin.org


https://doi.org/10.1007/s00134-020-06299-6
https://doi.org/10.1056/NEJMsa2011686
https://doi.org/10.3389/fimmu.2020.580250
https://doi.org/10.1007/s00134-021-06377-3
https://doi.org/10.1097/SHK.0000000000001673
https://doi.org/10.1097/CCM.0b013e3181ab858a
https://doi.org/10.1097/CCM.0b013e3181ab858a
https://doi.org/10.1016/S1473-3099(13)70001-X
https://doi.org/10.1126/science.abd4585
https://doi.org/10.1101/2021.01.27.21250559
https://doi.org/10.3389/fmed.2020.603961
https://doi.org/10.1186/s12879-019-4526-x
https://doi.org/10.1186/s12879-019-4526-x
https://doi.org/10.1001/jamanetworkopen.2020.16485
https://doi.org/10.1002/cyto.b.21270
https://doi.org/10.1038/nm0697-678
https://doi.org/10.1186/1471-2334-14-166
https://doi.org/10.1016/j.coi.2013.05.006
https://doi.org/10.1016/j.ebiom.2021.103622
https://doi.org/10.1016/j.ebiom.2021.103622
https://doi.org/10.1126/science.1214935
https://doi.org/10.1038/nri3552
https://doi.org/10.1007/s00134-020-06127-x
https://doi.org/10.1186/s13613-022-01010-y
https://doi.org/10.1038/s41423-020-0516-6
https://doi.org/10.2217/imt-2020-0067
https://doi.org/10.1093/infdis/jiab065
https://doi.org/10.3389/fimmu.2023.1183665
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Case Report: Intercurrent infections in COVID-19-induced sustained immunodepression: is interferon gamma a suitable drug?
	Introduction
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	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


