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What have we learned from a
case of convalescent plasma
treatment in a two-time kidney
transplant recipient COVID-19
patient? A case report from the
perspective of viral load
evolution and immune response
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Administración de Servicios de Salud del Estado, Montevideo, Uruguay, 9Laboratorio de
Biomarcadores Moleculares, Departamento de Fisiopatologı́a, Hospital de Clı́nicas, Universidad de la
República, Montevideo, Uruguay, 10Laboratorio de Genómica Funcional, Institut Pasteur de
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Coronavirus disease 2019 (COVID-19), an infectious disease caused by the

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus, can have

a wide range of clinical manifestations, ranging from asymptomatic disease to

potentially life-threatening complications. Convalescent plasma therapy has

been proposed as an effective alternative for the treatment of severe cases.

The aim of this study was to follow a two-time renal transplant patient with

severe COVID-19 treated with convalescent plasma over time from an

immunologic and virologic perspective. A 42-year-old female patient, who

was a two-time kidney transplant recipient, was hospitalized with COVID-19.

Due to worsening respiratory symptoms, she was admitted to the intensive care

unit, where she received two doses of convalescent plasma. We analyzed the

dynamics of viral load in nasopharyngeal swab, saliva, and tracheal aspirate

samples, before and after convalescent plasma transfusion. The levels of pro-

inflammatory cytokines and antibody titers were also measured in serum

samples. A significant decrease in viral load was observed after treatment in
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the saliva and nasopharyngeal swab samples, and a slight decrease was observed

in tracheal aspirate samples. In addition, we found evidence of an increase in

antibody titers after transfusion, accompanied by a decrease in the levels of

several cytokines responsible for cytokine storm.
KEYWORDS

COVID-19, kidney transplant, convalescent plasma therapy, SARS-CoV-2,
molecular diagnosis
Introduction

Coronavirus disease 2019 (COVID-19), caused by severe acute

respiratory syndrome coronavirus-2 (SARS-CoV-2), has become a

major global health concern. To date, this virus has infected more

than 500 million people worldwide, resulting in more than 6.3

million reported deaths (1).

Clinical manifestations of COVID-19 vary widely among

patients, ranging from mild disease to severe respiratory failure

that can lead to death. COVID-19 induces an exaggerated and

misdirected activation of the immune system leading to

inflammation characterized mainly by high levels of pro-

inflammatory cytokines, known as a cytokine storm (CS) (2).

Convalescent plasma (CP) is a passive immunization strategy

used in the treatment of various infectious diseases. CP

transfusion provides neutralizing antibodies and other immune

components with the goal of reducing the risk of disease and

attenuating severe inflammatory responses. It has been reported

that early administration of high-titer CP against SARS-CoV-2 to

mildly ill infected older adults reduces the progression of COVID-

19 (3). However, little is known about the clinical course and

molecular response in immunosuppressed patients, such as solid

organ transplant (SOT) recipients, infected with SARS-CoV-2, or

about the optimal management of such patients.

In this article, we report a complete case of COVID-19 infection in

a two-time kidney transplant recipient (KTR) treated with CP, with

complete information on the clinical course, viral load dynamics, and

immune response evolution. The aim of this report is to better

characterize, from a virological and immunological perspective, the

response of a two-time kidney transplant patient treated with CP.
Case description

A 42-year-old woman with end-stage kidney disease due to

reflux nephropathy received her second deceased-donor kidney

transplant in 2018. At that time, the patient exhibited a negative

complement-dependent cytotoxicity crossmatch reaction, but

human leukocyte antigen (HLA) antibody testing revealed the

presence of donor-specific antibodies of HLA classes I and II.

Therefore, she underwent desensitization procedures, including

plasmapheresis, post-transplant rituximab and immunoglobulin,

and anti-thymocyte globulin induction. Her post-transplant
02
course was uncomplicated, without kidney allograft rejection or

infectious disease, and she had a baseline serum creatinine level of

0.9 mg/dL. She continued with maintenance immunosuppression

therapy with tacrolimus (2.5 mg/12 h), mycophenolate sodium

(360 mg/12 h), and oral corticosteroids (prednisone 5 mg/day).

On 15 October 2020 (day 1 since onset of symptoms), the

patient presented with cough, expectoration, dysgeusia, and

anosmia. Oxygen saturation and chest radiography were

performed, prior to prescribing azithromycin, with normal

results. Azithromycin treatment was started empirically (500 mg/

day), and the patient was sent home with isolation instructions. The

patient was not vaccinated against SARS-CoV-2 because the

vaccines were not available at that time.

On 23 October, the patient tested positive for SARS-CoV-2 by

reverse transcription polymerase chain reaction (RT-PCR) analysis of

a nasopharyngeal swab (NS) sample collected on 21 October. On that

day, the patient was admitted to the hospital for close monitoring and

further testing given the appearance of dyspnea on minimal exertion,

fever, and her previous medical history. Physical examination on the

day of admission revealed a body temperature of 39.0°C, blood

pressure of 140/80 mmHg, heart rate of 90 bpm, blood oxygen

saturation of 98% on room air without immunosuppression stigmas,

and breath sounds on chest auscultation. High-resolution chest

computed tomography and chest radiography were performed. The

results of these tests showed multiple patchy ground-glass opacities in

bilateral subpleural areas. Bibasilar atelectasis was also observed. At

that time, C-reactive protein (CRP) (2.7mg/dL) andD-dimer (0.43 ng/

mL) levels were within normal limits. Blood counts were also normal:

white blood cell countwas 4,500/mm3, hemoglobin level was 13.1 g/dL,

and platelet count was 176,000/mm3. The function of the allograft was

also stable, with a creatinine level of 0.9 mg/dL. Oral administration of

tacrolimus and mycophenolate mofetil was discontinued, and oral

corticosteroids were replaced with 8 mg/day of dexamethasone.

Empirical antibiotics were started with piperacillin/tazobactam.

On 28 October, 13 days after the onset of symptoms, the patient

presented with worsening respiratory symptoms and was admitted to

the intensive care unit (ICU). She was found to be severely hypoxic,

with a respiratory rate of 25 breaths per minute and a pulse oximeter

reading of 90% on room air. She was treated with a high-flow nasal

cannula without improvement in gas exchange. Arterial blood gas

confirmed acute hypoxic respiratory failure and she was orotracheally

intubated with ventilatory support. At this critical point, the patient

received two doses of CP 24 h apart (30 and 31 October), as shown in
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Figure 1. The infused CP had a median titer of 1:3,200 of total SARS-

CoV-2 antibodies (interquartile range 1:800 to 1:3,200). In addition,

antibiotic treatment was empirically changed tomeropenem (1 g/8 h),

trimethoprim–sulfamethoxazole (1 amp/12 h), and fluconazole

(200 mg/12 h), but all cultures were negative. Blood, urine, and

tracheal aspirate cultures yielded no microbial growth. In addition, a

serum galactomannan antigen test was negative; cytomegalovirus viral

load was found to be undetectable; immunofluorescence testing for

Pneumocystis jirovecii was negative; and a GeneXpert® Bacilo Koch

test was negative, as well as tests for influenza and atypical viruses. The

patient also underwent bronchoalveolar lavage, which was negative for

bacterial cultures, and tested positive for Candida albicans.

After CP transfusion, the clinical evolution of the patient’s

condition was favorable. On 6 November (day 23 since the onset

of symptoms) the patient’s clinical respiratory status and oxygen

saturation improved. She was extubated without any complications

and treatment with fluconazole was suspended. Three days later, her

general clinical condition improved and tacrolimus was restarted

(1 mg/12 h). The patient was able to breathe unassisted with oxygen

saturation above 97%. She was discharged on 14 November (31 days

after the onset of symptoms). Currently, the patient is asymptomatic

with no sequelae of long COVID and has completed the vaccination

schedule, which for this type of immunocompromised patient is five

doses of the mRNA vaccine. Supplementary Table 1 shows

paraclinical values before, during, and after the CP transfusion.
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SARS-CoV-2 viral load, specific
antibody levels, and cytokine
dynamics after convalescent
plasma treatment

Nasopharyngeal swab (NS), saliva, and tracheal aspirate (TA)

samples were collected from the patient before, during, and after

treatment with CP. Serum samples were also collected at the same

time points. Viral RNA was extracted using a QIAamp® Viral RNA

Mini Kit (QIAGEN, Hilden, Germany) in accordance with the

manufacturer’s protocol. Detection of SARS-CoV-2 was performed

with the national “COVID-19 RT-PCR Real TM Fast-HEX/Cy5

Kit” in accordance with the manufacturer’s protocol (ATGen,

Institut Pasteur de Montevideo, Universidad de la República,

Montevideo, Uruguay).

A decrease in viral load was observed in the NS, saliva, and TA

samples after CP transfusion (Figure 2A). This decrease was most

pronounced in the case of the saliva samples, followed by NS

samples. TA samples also showed a decrease in viral load after

treatment, but to a lesser extent. The complete SARS-CoV-2

sequence was obtained from all samples collected (NS, saliva, and

TA) using the MinION™ platform (Oxford Nanopore

Technologies, Oxford, UK). It was assigned to the B.1.1.33 SARS-

CoV-2 lineage (see Supplementary Figure 1).
FIGURE 1

Medical history timeline. Timeline of the case showing main time points, day of illness, signs and symptoms, and treatments received during admission.
TAC, tacrolimus; MPS, mycophenolate sodium; SAM, ampicillin/sulbactam; SMT, trimethoprim–sulfamethoxazole; HFNC, high-flow nasal cannula.
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Saliva and NS samples were negative at 72 h; TA sampling was

not performed at this time point due to the clinical improvements in

the patient’s condition.

Anti-RBD (Wuhan variant) IgG serum levels were quantified

using the COVID-19 IgG ELISA kit (developed by the Universidad

de la República, Institut Pasteur de Montevideo, and ATGen SRL)

in accordance with the manufacturer’s instructions. An increase in

specific antibodies was observed after CP treatment, which

correlated with the decrease in viral load (Figure 2B). Prior to

treatment, no anti-SARS-CoV-2 antibodies were detected in the

patient’s serum (measurements below the detection limit).

However, 12 h after the second CP administration, specific

antibodies were detected, with up to a threefold change in the

sample/cutoff (S/CO) ratio being measured. This increase in

circulating anti-SARS-CoV-2 antibodies was further demonstrated

at 84 h after the first dose (60 h after the second CP administration),

reaching a 4.5-fold change in ratio. In addition, a decrease in

informative pro-inflammatory cytokines involved in the CS was

measured in the patient after CP treatment (Figure 3). Decreases in

the levels of interferon gamma (IFN-g), interleukin 8 (IL-8),

interleukin 10 (IL-10), and chemoattractant protein-1 (MCP-1)

were observed 12 h after the first CP transfusion (30 October), with

a sharp decrease in interleukin 6 (IL-6). At 12 h after the second CP

transfusion, IFN-g, IL-6, and IL-10 became undetectable.
Discussion and conclusions

An exaggerated immune response is a main cause of severe

COVID-19 cases. CS is characterized by the overproduction of a

number of pro-inflammatory cytokines and is strongly associated

with poor prognosis (4). During the current COVID-19 pandemic,

before vaccines and antiviral drugs were available, CP was widely used

at various stages of the disease. The evidence for the use of CP in

patients with severe COVID-19 infection is inconclusive, and some

reports have questioned its efficacy due to the small sample sizes and
Frontiers in Nephrology 04
lack of control groups in some studies (5, 6). A randomized trial

showed no significant differences in clinical status or overall mortality

between patients treated with CP and those who received placebo (7).

However, it is important to highlight that these reports do not focus on

immunocompromised patients, such as solid organ transplant

recipients. On the other hand, there is increasing evidence that CP

administration is safe and may lead to more favorable clinical

outcomes and reduced mortality when used as early as possible in

the early stages of the disease. However, large high-quality studies are

needed to establish robust evidence for CP therapy (3, 8–11). It is also

important to mention that CP treatment may cause potential adverse

events in some patients, such as worsening hypoxemia and respiratory

failure; transfusion-related complications have also been reported (12).

Solid organ transplant recipients and patients with underlying

kidney disease represent a vulnerable population at high risk for

adverse outcomes from COVID-19. These populations may have

deficiencies in clearing the SARS-CoV-2 virus and develop more

aggressive disease, yet they have been excluded or underrepresented

in many clinical trials. There are randomized clinical trials suggesting

that the administration of CPmay be useful in patientswith some types

of immunodeficiency (13). This could be explained by the fact that

immunocompromised patients may not have developed endogenous

antibody responses. There is also evidence that kidney transplant

recipients exhibit a poor serologic response to mRNA vaccination,

especially those on triple immunosuppression (14). There are several

reported cases of transplant recipients with COVID-19 who received

CP transfusions and subsequently made a good recovery without

adverse reactions (15). The goal of these therapies is to reduce the

exaggerated inflammatory response observed in this type of patient.

Most of these transplanted patients have had successful outcomes

without disease progression (16–19). A cohort study showed no

difference in the outcomes of kidney transplant recipients with mild

and severeCOVID-19 treatedwithCP compared with a control group.

However, the study used a small sample size and a low proportion of

high-titer CP, and included a very small proportion of patients who

had received two kidney transplants (20).
A B

FIGURE 2

Viral load and antibody dynamics. (A) Viral load dynamics: SARS-CoV-2 viral load in nasopharyngeal swab (NS), saliva, and tracheal aspirate (TA) over
time. (B) Anti-SARS-CoV2 antibody dynamics: specific anti-S1 domain of spike (S) protein SARS-CoV-2 IgG antibody detected in patient sera during
convalescent plasma (CP) treatment. Results are shown in the form of an OD sample/cutoff value (S/CO) ratio. Samples with an S/CO ratio below
0.8 are considered negative, above 1.1 positive, and between 0.8 and 1.1 equivocal. The red vertical dashed lines indicate the timing of CP
transfusions. COVID-19, coronavirus disease 2019; Ig, immunoglobulin; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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The efficacy of CP therapy in the treatment of COVID-19 depends

on several factors, including the level of neutralizing antibodies in the

donor plasma (which can vary between individuals andwith the timing

of plasma collection), the timing of treatment, and the severity of the

disease. The emergence of SARS-CoV-2 genomic variants may also

affect the efficacy of CP treatment. Although it is not yet clear how

effective CP therapy will be against newer variants, some studies

suggest that CP therapy with plasma from individuals who have

recovered from the original strain may be less effective against some

of the new variants, such as the beta and gamma variants (21).

Several therapeutics for COVID-19 have been developed since

the onset of the pandemic in early 2020. The development of

monoclonal antibodies as a treatment and prophylaxis strategy

for COVID-19 has provided an alternative to CP therapy, as

these antibodies are effective against a range of SARS-CoV-2

variants. However, some, but not all, of the antibodies in clinical

use may lose efficacy to some omicron sublineages (22).

Other drugs, including direct antivirals, immunomodulatory

and anti-inflammatory agents, anticoagulants, and antiplatelet

agents, are being evaluated. However, although some of these

have been shown to be effective in treating COVID-19 and

reducing mortality, the possibility cannot be excluded at this time

that SARS-CoV-2 variants may evade some of these currently

effective pharmacological therapies. Their high cost and uneven

distribution around the world also make them an unattainable

therapeutic option in most low-income countries (23–25).

Here, we have described an exceptional case in which a two-time

renal transplant patient with a severe form of COVID-19 was treated

with CP. This patient had no additional risk factors beyond her

immunocompromised state. First, we monitored the viral load in
Frontiers in Nephrology 05
different biological samples during the CP treatment. In addition, we

sequenced the complete genomeof the virus, whichwas assigned to the

B.1.1.33 SARS-CoV-2 lineage (Supplementary Figure 1). This variant

has a higher prevalence in South America, especially Brazil, Argentina,

and Uruguay, but is scattered throughout the world (26, 27). The

ability to sequence the viral genome in an immunosuppressed patient

allows for activemonitoring for possible reinfections. It is worth noting

that the rate of recurrence of infection in these patientsmight be higher

than in non-immunocompromised patients (28). After CP treatment,

we observed a rapid decrease in salivary SARS-CoV-2 viral load,

suggesting that the treatment has an effect on viral transmissibility.

A decrease was observed in the NS sample, with a smaller downward

trend. Both samples were negative at 72 h. On the other hand, the viral

load in the TA remained stable. This observation is consistent with

previous reports showing greater persistence of the SARS-CoV-2 viral

load in lower respiratory tract samples than in upper respiratory tract

samples (29, 30) . It is important to note that some

immunocompromised patients may test negative for SARS-CoV-2 in

NS samples, even though a latent viral source may persist for long

periods of time. In fact, general persistence of SARS-CoV-2 has been

reported in immunocompromised patients (16). The decrease in viral

load in this case was consistent with the increase in antibody levels after

administration of the CP transfusion doses (Figure 2A). The absence of

antibodies before CP administration supports the idea that the rapid

recovery of the patient was due to the treatment received (Figure 2B).

We also observed a rapid decrease in some of the pro-inflammatory

cytokines involved in the cytokine storm after CP transfusion, namely,

IFN-g, IL-6, IL-8, IL-10, and MCP-1 (Figure 3).

In summary, the patient’s prognosis improved significantly

after CP treatment, based on her clinical condition, oxygen
A B

D E

C

FIGURE 3

Levels of cytokines before and after convalescent plasma (CP) transfusions. The concentration of (A) IFN-g, (B) IL-6, (C) IL-8, (D) IL-10, and (E) MCP-

1 were measured by LEGENDplex™ Human Inflammation Panel 1 (BioLegend®, San Diego, CA, USA). Red vertical dashed lines indicate when the CP
transfusions were performed. IFN, interferon; IL, interleukin; MCP-1, monocyte chemotactic protein 1.
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saturation, SARS-CoV-2 viral load, cytokine profile, and plasma

anti-viral antibody levels (Supplementary Material).

The use of CP may be associated with viral clearance,

particularly in patients who have not initiated an endogenous

immune response (i.e., serum antibody negative) and have a high

viral load at baseline. In this case, the plasma infusion may have

triggered the increase in neutralizing antibodies, but may also be

responsible for the significant decrease in the levels of several

cytokines that control and reduce CS. These findings are of

particular importance for developing countries where access to

antiviral drugs, monoclonal antibody therapy, or other treatment

options is limited, even more so in the context of a pandemic. These

therapies represent a simple and affordable option for COVID-19

and other future emerging infectious viral diseases.
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Phylogenetic tree showing reference strains of different Nextstrain clades,

automatically obtained using Nextclade v.1.6.0. The sequences obtained in
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SUPPLEMENTARY TABLE 1

Laboratory parameters. Clinical indexes and laboratory results before and
after convalescent plasma transfusion. MCV, mean corpuscular volume of red

blood cells; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular
hemoglobin concentration; RDW, red blood cell distribution width. The

underlined date indicates when the convalescent plasma was transfused.
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27. Rego N, Costábile A, Paz M, Salazar C, Perbolianachis P, Spangenberg L, et al.
Real-time genomic surveillance for SARS-CoV-2 variants of concern, Uruguay. Emerg
Infect Dis J (2021) 27(11):2957–2960. doi: 10.3201/eid2711.211198

28. Slezak J, Bruxvoort K, Fischer H, Broder B, Ackerson B, Tartof S. Rate and
severity of suspected SARS-Cov-2 reinfection in a cohort of PCR-positive COVID-19
patients. Clin Microbiol Infect (2021), 27(12):1860.e7–1860.e10. doi: 10.1016/
j.cmi.2021.07.030

29. Abduljalil JM. Laboratory diagnosis of SARS-CoV-2: available approaches and
limitations. New Microbes New Infect (2020) 36:100713. doi: 10.1016/
j.nmni.2020.100713

30. Winichakoon P, Chaiwarith R, Liwsrisakun C, Salee P, Goonn A, Limsukon A,
et al. Negative nasopharyngeal and oropharyngeal swabs do not rule out COVID-19.
J Clin Microbiol (2020) 58(5):e00297-20. doi: 10.1128/JCM.00297-20
frontiersin.org

https://covid19.who.int/
https://doi.org/10.1093/emph/eoab005
https://doi.org/10.1056/NEJMoa2033700
https://doi.org/10.3389/fimmu.2020.01708
https://doi.org/10.1038/s41598-021-89444-5
https://doi.org/10.1001/jama.2020.10044
https://doi.org/10.1056/NEJMoa2031304
https://doi.org/10.7759/cureus.9535
https://doi.org/10.1007/s10096-004-1271-9
https://doi.org/10.1007/s40121-021-00514-7
https://doi.org/10.3389/fmed.2021.684151
https://doi.org/10.1038/s41591-021-01488-2
https://doi.org/10.1038/s41591-021-01488-2
https://doi.org/10.1001/jama.2021.18178
https://doi.org/10.1001/jama.2021.12339
https://doi.org/10.1080/14760584.2021.1932475
https://doi.org/10.4269/ajtmh.20-0275
https://doi.org/10.4269/ajtmh.20-0275
https://doi.org/10.1111/ajt.15891
https://doi.org/10.1111/ajt.15874
https://doi.org/10.1111/tid.13296
https://doi.org/10.1097/TP.0000000000003962
https://doi.org/10.1016/j.ijsu.2021.106204
https://doi.org/10.1038/s41591-021-01678-y
https://doi.org/10.1056/NEJMoa2116044
https://doi.org/10.1038/s41581-022-00642-4
https://doi.org/10.1038/s41581-022-00642-4
https://doi.org/10.1111/bph.15452
https://doi.org/10.1038/s41592-023-01769-3
https://doi.org/10.3201/eid2711.211198
https://doi.org/10.1016/j.cmi.2021.07.030
https://doi.org/10.1016/j.cmi.2021.07.030
https://doi.org/10.1016/j.nmni.2020.100713
https://doi.org/10.1016/j.nmni.2020.100713
https://doi.org/10.1128/JCM.00297-20
https://doi.org/10.3389/fneph.2023.1132763
https://www.frontiersin.org/journals/nephrology
https://www.frontiersin.org

	What have we learned from a case of convalescent plasma treatment in a two-time kidney transplant recipient COVID-19 patient? A case report from the perspective of viral load evolution and immune response
	Introduction
	Case description
	SARS-CoV-2 viral load, specific antibody levels, and cytokine dynamics after convalescent plasma treatment
	Discussion and conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	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


