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Lassa fever is a viral haemorrhagic fever belonging to the arenaviridae family that is well known to be
endemic to West Africa. The clinical presentation of the disease ranges from asymptomatic to fulminant
illness. Lymphadenopathy a clinical manifestation of inflammation, infection, or malignancy has not
been widely reported in Lassa fever disease. We report two cases of Lassa fever disease presenting with
lymphadenopathy.

Plain language summary: Enlargement of lymph nodes, is a common symptom of many infections,
however it is not commonly mentioned in patients with Lassa fever, a viral hemorrhagic fever that is
endemic in West Africa. However, recent research suggests that lymphadenopathy may be underreported
in Lassa fever patients. This new finding could have important implications for the diagnosis and treatment
of the disease, as well as for our understanding of how it spreads.
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Lassa fever virus disease (LFVD) is an acute viral hemorrhagic fever caused by the Lassa fever virus [1–3], which
is a single-stranded RNA virus belonging to the genus Arenaviridae. The reservoir host is the multimammate rat,
Mastomys natalensis and transmission is through contact with blood, urine, or the excreta of infected rats [4, 5] but
could also be acquired through contact with blood and other body fluids of infected persons [5]. Transmission could
occur in families and health facilities with poor knowledge of the disease and practice of preventive measures [6].

Lassa fever was first identified in Lassa town, Borno State, northeastern Nigeria in 1969 but is endemic in many
West African countries including Nigeria, Sierra Leone, Liberia, Guinea, Benin and Mali [2]. It is responsible for
yearly epidemics in West Africa with estimated 300,000–500,000 cases and 5000 deaths per annum [2]. Sporadic
cases are also seen all year round in endemic areas [4]. Both epidemic and sporadic outbreaks have devastating public
health and socio-economic implications [4] and mortality could be as high as 65% among severely ill hospitalized
patients during outbreaks [4, 7–9].

Clinical features of Lassa fever
Those who contract the disease may not manifest with any significant symptom while others may present with
severe systemic manifestations [9].

The clinical presentations of LFVD are not pathognomonic and as such it poses a diagnostic conundrum with
other tropical diseases with similar manifestations such as malaria and Ebola. However, diagnosis of LFVD should
be considered in patients presenting with fever (≥38◦C)who are not responding adequately to antimalarial and
antibiotic drugs. As reported in a study, early features such as: fever, sore throat, retrosternal pain, headache and
presence of protein in urine could play a major role at prompt diagnosis. While late features such as: mucosal
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bleeding (17%), sensorineural hearing deficit (4%), pleural effusion (3%), pericardial effusion (2%), oedema of the
face and neck are often associated with poor outcomes [10–12].

Lymphadenopathy
One of the components of the immune system is the lymphatic system, a complex component involved in filtering
substances in the body. Lymphocytes are white blood cells involved in searching for specific proteins and travel
through lymph nodes, which are widely placed throughout the body. Lymphadenopathy is a term that refers to
the enlargement of lymph nodes. Lymph nodes are small glands that are responsible for filtering fluid from the
lymphatic system. They are divided into sections known as follicles, which are subdivided into B zones and T zones,
which represent the base location of lymphocytic maturation [13].

Inflammation, infection, or malignancy, may result in the unusual proliferation of lymph nodes and thus,
clinicians must perform a detailed history and physical examination to screen for lymphadenopathy, as this may
help in increase diagnostic accuracy. A detailed examination of specific anatomic regions of the body, including
the neck, supraclavicular, axillary, and inguinal regions for lymphadenopathy should be considered. It should be
noted that the size of a normal lymph node in the adult population should be less than 1 cm; however, there are
exceptions to this rule [13].

Lymphadenopathy involving two or more noncontiguous sites, also known as generalized lymphadenopathy
occurs in only 25% of cases as opposed to localized lymphadenopathy, which is responsible for 75% of cases [14].

The Lassa virus is known to infect immune cells such as dendritic cells, macrophages, and T-cells. When these
cells become infected, they release cytokines and chemokines that attract other immune cells to the site of infection.
This leads to the accumulation of immune cells in the lymph nodes, causing lymphadenopathy [15].

We hereby report two cases that presented with significant generalized peripheral lymphadenopathy. Both patients
were Yoruba’s and were hospitalized at the Federal Medical Center Owo, Ondo State, Nigeria.

Case 1 (admitted 18 November 2022, discharged 8 December 2022)
Patient 1

Patient is a 27-year-old woman, secondary school leaver who works as a storekeeper, resides in Ondo State, was
referred from St Louis hospital following a positive Lassa fever result.

Presenting complaints
• Fever × 1 week
• Passage of watery stool × 1 day

The fever was said to be high grade, continuous and present most times of the day. Fever was temporarily relieved
by antipyretics. The patient also presented with watery stool, not mucoid or blood stained.

There was history of weakness, anorexia, headache, vomiting and contact with a co-worker with febrile illness.
Patient 1 also said that there were rats in her home and workplace.

Prior to presentation she received anti-malaria and antibiotics.
History of hypertension, diabetes mellitus, peptic ulcer and asthma were not contributory.

Examination

Upon examination, patient 1 presented as acutely ill- looking, febrile, lethargic, not pale, anicteric, acyanosed and
not dehydrated. The patient had cervical and axillary lymphadenopathy but no pedal edema.

Lymph node measures about 1 cm × 0.5 cm, not tender, rubbery, mobile, and not attached to underlying or
overlying structures.

- Chest: RR 20 cpm (20–26)
- SPO2: 96% (92–97)
- Cardiovascular examination: PR - 69–114 bpm, BP 103/97–133/93 mmHg (range).

Patient 1, was given intranasal oxygen after 5 days on admission, when SPO2 dropped to 89–90%

Investigations results

- RBS 7.8 mmol/l (normal value)
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Table 1. The Full Blood Count results of patient 1.
19 November 2022 24 November 2022 Normal reference value

WBC 5.09 × 103/ul 6.74 × 103 4–11 × 103/ul

HCT 36.3% 33% 36–47%

PLT 60 × 103/ul 203 × 103 150–400 × 103/ul

Lym 16.9% 11.3% 20–35%

Mon 51% 8.3% 3–8%

Neut 78.9% 76.9% 55–70%

HCT: Hematocrit; PLT: Platelet; WBC: White blood cell.

Table 2. Patient 1 electrolyte, blood, urea, nitrogen and creatinine results.
19 November 2022 24 November 2022 Normal reference value

Na 128 136 135–145 mmol/l

K 3.8 3.4 3–4.5 mmol/l

BUN 3.2 2.8 2.1–8.5 mmol/l

CRE 54 58 62–106 umol/l

BUN: Blood, urea, nitrogen; CRE: Creatinine.

Table 3. the liver Function Test of patient 1.
19 November 2022 24 November 2022 Normal reference value

ALP 64 – 30–120 units/l

AST 174 – 0–35 U/l

ALB 30 20 g/l 35–50 g/l

TP 58 g/dl 64–83 g/dl

ALB: Albumin; ALP: Alkaline phosphatase; ALT: Alanine transaminase; AST: Aspartate aminotransferase.

- Anti-HCV, HBSag, HIV and VDRL were all normal.
- The blood culture result, which yielded growth of staphylococcus aureus, shows the presence of superimposed

bacterial infection with sensitivity to ofloxacin, ceftriaxone, levofloxacin and gentamicin.
- The patient tested negative to COVID-19 PCR test.

A full blood count was taken (Table 1). These results clearly show the presence of lymphopenia, thrombocytopenia,
monocytosis, mild neutrophilia and a normal haematocrit percentage using the normal reference values.

The electrolytes, blood, urea, nitrogen and creatinine were also investigated (Table 2). The results show hypona-
tremia at presentation. The later result showed a normal value post correction.

Patient 2 liver function tests revealed that AST was mildly elevated at presentation (Table 3). Alanine aspartate
and alkaline phosphatase were missing results as they could not be analyzed due to absence of reagents.

Patient 1 was placed on the following medications: intravenous (iv) ribavirin, iv ceftriaxone, iv flagyl, iv promt-
hazine, iv tranexemic acid. After 3 days on admission, fever persisted, tabs fluconazole, iv genticine, iv ciprofloxacin
were prescribed. When fever persisted further, then ceftriaxone was discontinued with genticine while iv cefurox-
ime was commenced. Despite all the intervention, patient was still having temperature spikes until 3 days prior to
discharge. She was also planned for LN biopsy, but was not done due to hypoalbuminaemia.

Case 2 (admitted 19 November 2022, discharged 4 December 2022)
Patient 2 is a 43year old businessman (and animal farmer) who resides at Akure, presented following referral from
a FMC Akure annex with

Presenting complaints

• Passage of watery stool × 1 week
• Generalized body weakness ×1 week
• Fever ×1 week
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Table 4. Full blood count results for patient 2.
22 November 2022 28 November 2022 Normal reference values

WBC 10.81 × 103/ul 8.66 4–11 × 103/ul

HGB 9.0 g/dl 9.0 11.5–16.5 g/dl

HCT 37.7% 29.0% 36–47%

Plt 145 × 103/ul 214 150–400 × 103/ul

Lym 43.1% 24.3% 20–35%

Mon 0.6% 7.7% 3–8%

Neut 49.0% 67.9% 55–70%

Baso 0.97% 0.0 0.0–0.1 × 103/ul

HCT: Hematocrit; HGB: Hemoglobin; WBC: White blood cell.

• Bilateral scrotal swelling ×2 months

Fever was said to be high grade, present throughout the day, with associated chills and rigor and was transiently
relieved with antipyretics.

Patient 2 also had watery stools, about 3–4 episodes daily nonmucoid, nonblood stained. Patient at about the
same time, complained of generalized body weakness which was gradual in onset and progressed till presentation.
Patient 2 presented with background bilateral scrotal swelling, which has been ongoing in the last 2 years, there
was no lower urinary tract symptoms. Patient 2 was reviewed by the urologist for the bilateral Hydrocele and was
referred for a hydrocelectomy, after Lassa fever infection has been treated.

History of hypertension, diabetes mellitus, peptic ulcer and asthma were not contributory to the presenting
complaints.

Examination
Patient 2 examination revealed a conscious, acutely ill-looking, febrile, pale, anicteric, acyanosed, mildly dehydrated
male with cervical and axillary lymphadenopathy, discrete, nontender and measuring between 2×1 cm, nil pedal
edema.

• Temperature: 36.3 degree Celsius (36.3–39.7)
• Chest: RR 24cpm (20–28), SPO2 96–100%
• Cardiovascular system: PR- 96 bpm (63–99), BP 120/80 mmhg (99/67–161/101 mmHg)
• Abdomen: full moves with respiration, nil areas of tenderness, liver and spleen not enlarged, kidneys not

ballotable.

External genitalia: revealed cystic scrotal swelling, nontender, with differential warmth on palpation. The upper
limit of the cystic scrotal swelling can be delineated and also trans-illuminates on application of light.

A digital rectal examination was deferred due to discomfort to the patient.

Investigations results
The initial values of the full blood count show mild anaemia, thrombocytopaenia, neutropenia and lymphocytosis
(Table 4). The later values show an improvement in these parameters.

Table 5 shows that the patient creatinine was elevated as at the time of presentation.
From the liver function tests, albumin and ALP were remarkably low and high respectively (Table 6).

Serology
Patient 2 serology tests (HBsAg, HCV, VDRL and HIV) were all normal.

An injection abscess over the right gluteus was revealed with a mass measuring approximately 8×10cm. The
mass was tender with differential warmth for which an ice pack was applied.

Medications given
Iv ribavirin, iv ceftriaxone, iv metronidazole, when fever persisted, iv ciprofloxacin, while iv metronidazole was dis-
continued after 1 week on admission. Other medications given were tabs fansidar, tabs amlodipine, iv paracaretamol,
iv artesunate, iv albumin, caps astyfer.
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Table 5. Patient 2 electrolyte, blood, urea, nitrogen and creatinine results.
22 November 2022 28 November 2022 Normal reference Value

Na 130 136 135–145 mmol/l

K 4.9 3.5 3–4.5 mmol/l

tCO2 23 18 23–30 mmol/l

Ca 3.4 2.3 2.12–2.4 mmol/l

Cl 103 110 102–109 mmol/l

BUN 6.4 5.6 2.1–8.5 mmol/l

CRE 162 123 62–106 umol/l

BUN: Blood, urea, nitrogen; CRE: Creatinine.

Table 6. Liver function test of patient 2.
22 November 2022 28 November 2022 Normal reference value

ALB 22 – 35–50 g/l

TP – – 64–83 g/dl

ALP 335 20 30–120 U/l

ALT – 58 5–40 U/l

AST – 160 0–35 U/l

ALB: Albumin; ALP: Alkaline phosphatase; ALT: Alanine transaminase; AST: Aspartate aminotransferase.

Patient was also planned for lymph node biopsy but was not done due to hypoalbuminaemia and anaemia.
Patient 2 was transfused with a unit of pack cell prior to discharge due to anemia. He was subsequently discharged

for follow-up.

Discussion
Lymphadenopathy is a common finding in patients with viral infections, although not widely reported in Lassa
fever. In Lassa fever, lymphadenopathy can be caused by the virus itself or as a result of the body’s immune response
to the infection. The pathogenesis of lymphadenopathy in Lassa fever is not fully understood, but it is believed to
involve the activation of T-cells in the lymph nodes [14, 15].

The Lassa virus is known to infect immune cells such as dendritic cells, macrophages, and T-cells. When these
cells become infected, they release cytokines and chemokines that attract other immune cells to the site of infection.
This leads to the accumulation of immune cells in the lymph nodes, causing lymphadenopathy [15].

In addition to direct viral infection of immune cells, Lassa fever also triggers an overreaction of the T-cell section
of the lymph nodes. T-cells play a critical role in the immune response to viral infections. However, in some cases,
the immune response can become dysregulated, leading to excessive activation of T-cells and the release of large
amounts of pro-inflammatory cytokines. This phenomenon is known as a cytokine storm and can cause tissue
damage and organ failure [16].

While a cytokine storm can be harmful, it can also be beneficial in fighting viral infections. The release of
pro-inflammatory cytokines attracts other immune cells to the site of infection, which helps to clear the virus. In
the case of Lassa fever, lymphadenopathy may be a result of this beneficial immune response [15].

Currently, ribavirin is the standard treatment for Lassa fever, however there are debates as to its efficacy in the
management of patients with Lassa fever [17]. We have reported two cases of Lassa fever in patients who presented
with lymphadenopathy. Patients were successfully treated with Ribavirin.

Limitations
Lymph node biopsy for histology and immunohistochemistry test could not be done for these patients as at the
time it was requested, due to anaemia and hypoalbuminaemia, which are contraindications to the procedure, the
center also do not have facility for immunohistochemistry.

Conclusion
Lymphadenopathy is a common finding in viral infections but under-reported in Lassa fever patients. Lym-
phadenopathy is thought to be caused by the activation of T-cells in the lymph nodes. This activation can be a
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result of direct viral infection of immune cells or as a response to the virus. While excessive activation of T-cells
can lead to harmful effects, it can also be beneficial in fighting the virus. Early diagnosis and commencement of
Ribavirin is reported to reduce the case fatality rate [17].

This case reports have demonstrated evidence to support the presence of lymphadenopathy among Lassa fever
patients and therefore, should be sort for and properly evaluated by physicians managing cases of Lassa fever.

Summary points

• The authors have presented two cases of Lassa fever.
• Both patients presented with lymphadenopathy that were successfully treated with ribavirin.
• This case report demonstrates evidence that lymphadenopathy in Lassa fever patients may be more common than

previously assumed.
• The authors hope physicians will begin to look out for lymphadenopathy as a sign in Lassa fever patients.

Author contributions

Designed, conceived and drafted and revised the study: SO Owhin. Designed and conceived the study: C Abejegah, Olatunde, AN

Adedosun and OO Ayodeji. Revised the study: TR Folorunso, J Azegbeobor, PE Akhideno, GO Akpede, AJ Ayeyemi, OZ Olowosusi,

C Erameh and LA Ahmed.

Acknowledgments

ID Etafo, AA Osagbaekhoe, O Gbenga-Ayeni, J Etafo, SF Buraimoh, member of staff of ICC, Molecular lab and ALIMA.

Financial & competing interests disclosure

The authors have no relevant affiliations or financial involvement with any organization or entity with a financial interest in or finan-

cial conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria,

stock ownership or options, expert testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

Ethical conduct of research

The authors state that they have obtained appropriate institutional review board approval or have followed the principles outlined

in the Declaration of Helsinki for all human or animal experimental investigations. In addition, for investigations involving human

subjects, informed consent has been obtained from the participants involved.

Open access

This work is licensed under the Creative Commons Attribution 4.0 License. To view a copy of this license, visit http://creativecomm

ons.org/licenses/by/4.0/

References
1. Russier M, Pannetier D, Baize S. Immune responses and Lassa virus infection. Viruses. 4(11), 2766–2785 (2012).

2. Ogbu O, Ajuluchukwu E, Uneke CJ. Lassa fever in West African sub-region: an overview. J Vector Borne Dis. 44(1), 1–11 (2007).

3. Richmond JK, Baglole DJ. Lassa fever: epidemiology, clinical features, and social consequences. Br. Med. J. 327(7426), 1271–1275
(2003).

4. Daniel GB, Austin HD, Mamadi C, James K, Augustine G, Alpha B et al. Lassa fever in Guinea I. Vector-Borne and Zoonotic Dis. 1,
269–281 (2004).

5. Lecompte E, Fichet-Calvet E, Daffis S, Koulémou K, Sylla O, Kourouma F et al. Mastomys natalensis and Lassa fever, West Africa.
Emerg. Infect. Dis. 12(12), 1971–1974 (2006).

6. Frame JD, Baldwin JM Jr, Gocke DJ, JM T. Lassa fever, a new virus disease of man from West Africa. I. Clinical description and
pathological findings. Am. J. Trop. Med. Hyg. 19, 670–676 (1970).

7. Shaffer JG, Grant DS, Schieffelin JS, Boisen ML, Goba A, Hartnett JN et al. Lassa Fever in post-conflict Sierra Leone. PLOS Negl. Trop.
Dis. 8(3), e2748 (2014).

8. Fisher-Hoch SP, Tomori O, Nasidi A, Perez-Oronoz GI, Fakile Y, Hutwagner L et al. Review of cases of nosocomial Lassa fever in
Nigeria: the high price of poor medical practice. BMJ 311(7009), 857 (1995).

9. WHO. Lassa fever [Internet]. 46, Fact Sheet. www.who.int/news-room/fact-sheets/detail/lassa-f ever

10.2144/fsoa-2022-0086 Future Sci. OA (2023) FSO860 future science group

http://creativecommons.org/licenses/by/4.0/
https://www.who.int/news-room/fact-sheets/detail/lassa-fever


The unusual finding of peripheral lymphadenopathy among confirmed Lassa fever patients in Nigeria Case Report

10. McCormick JB, King IJ, Webb PA, Johnson KM, O’Sullivan R, Smith ES et al. A case-control study of the clinical diagnosis and course
of Lassa fever. J. Infect. Dis. 155, 445–455 (1987).

11. Ilori EA, Furuse Y, Ipadeola OB, et al.; Nigeria Lassa Fever National Response Team. Epidemiologic and clinical features of Lassa fever
outbreak in Nigeria, January 1–May 6, 2018. Emerg. Infect. Dis. 25(6), 1066–1074 (2019).

12. Opara Nnennaya, Nwagbara Ugochinyere, Hlongwana Khumbulani. The COVID-19 impact on the trends in yellow fever and Lassa
fever infections in Nigeria. Infect. Dis. Rep. 14, 932–941 (2022).

13. Mohseni S, Shojaiefard A, Khorgami Z, Alinejad S, Ghorbani A, Ghafouri A. Peripheral lymphadenopathy: approach and diagnostic
tools. Iran J Med Sci. 39(Suppl. 2), 158–170 (2014).

14. Ferrer R. Lymphadenopathy: differential diagnosis and evaluation. Am. Fam. Physician 58(6), 1313–1320 (1998).

15. Clegg JC, Lloyd G, Sellens M. The pathogenesis of Lassa fever: experimental studies on the origin of lymphocytic infiltration. J. Pathol..
101(3), 237–244 (1970).

16. Geisbert TW, Jahrling PB. Exotic emerging viral diseases: progress and challenges. Nat. Med.. 10(Suppl. 12), S110–S121 (2004).

17. McCormick JB, King IJ, Webb PA et al. Lassa fever. Effective therapy with ribavirin. N. Engl. J. Med.. 314(1), 20–26 (1986).

future science group 10.2144/fsoa-2022-0086



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 true
  /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

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /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


