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Background: Cases of ALK-rearranged EGFR wild-type lung adenocarcinoma

(LUAD) transforming into small cell lung cancer (SCLC) are rarely reported, and

diagnosis is often delayed. The emergence of this transformation phenomenon is

often regarded as a consequence of acquired resistance mechanisms.

Case presentation: A 47-year-old male diagnosed with poorly differentiated

adenocarcinoma of the right middle lung (pT2N2M0, stage IIIA) achieved a 46-

month progression-free survival (PFS) following surgery and adjuvant

chemotherapy. During routine follow-up, tumor recurrence and metastasis

was detected. Genetic testing revealed ALK rearrangement and wild-type

EGFR, prompting treatment with ALK-TKIs. In May 2023, abdominal CT scans

showed significant progression of liver metastases and abnormal elevation of the

tumormarker NSE. Immunohistochemical results from percutaneous liver biopsy

indicated metastatic SCLC.

Results: After resistance to ALK-TKIs and transformation to SCLC, the patient

received chemotherapy combined with immunotherapy for SCLC, but the

patient’s disease progressed rapidly. Currently, the patient is being treated with

albumin-bound paclitaxel in combination with oral erlotinib and remains stable.

Conclusion: Histological transformation emerges as a compelling mechanism of

resistance to ALK-TKIs, necessitating the utmost urgency for repeat biopsies in

patients displaying disease progression after resistance. These biopsies are

pivotal in enabling the tailor-made adaptation of treatment regimens to

effectively counteract the assorted mechanisms of acquired resistance, thus

optimizing patient outcomes in the battle against ALK-driven malignancies.
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Introduction

Chromosomal rearrangements within the Anaplastic

lymphoma kinase (ALK) gene play a pivotal role in determining

the heightened sensitivity of a subset of non-small cell lung cancers

(NSCLC) to small molecule ALK tyrosine kinase inhibitors (ALK-

TKIs) (1). As per guideline recommendations, targeted therapy has

now become the primary standard of care for patients with locally

advanced and metastatic ALK-positive NSCLC (2). The advent of

ALK-TKIs, including first-generation crizotinib, second-generation

alectinib, brigatinib, and ensartinib, as well as third-generation

Lorlatinib, has significantly revolutionized treatment choices and

prognosis for individuals with ALK-positive NSCLC. Nevertheless,

it is essential to acknowledge the inevitability of drug resistance

alongside challenges like distant metastasis, the potential for severe

adverse effects, and a diminished quality of life encountered during

therapy (3). Common drug resistance mechanisms include

secondary mutations in ALK, amplification of ALK fusion gene

copies, and activation of bypass and downstream pathways (4).

While ALK-TKIs are still being updated and iterated to address

issues such as drug resistance, the silent phenomenon of SCLC

transformation does not appear to have received much attention.

Indeed, this transformation from NSCLC to SCLC occurs mostly

in patients resistant to EGFR-TKIs (5–7). This transformation has

been described as a mechanism of acquired resistance occurring in

approximately 5% of patients who develop resistance to EGFR-TKIs

(8). Despite case reports, transformation from NSCLC to SCLC due

to resistance to ALK-TKIs remains a rare phenomenon.

We present a case of a patient with NSCLC who developed

recurrence and metastasis after surgery, progressed and

transformed to SCLC after being resistant to treatment with ALK-

TKIs. Subsequent application of therapy targeting SCLC led to

transient control of the disease. The current treatment regimen is

albumin-bound paclitaxel in combination with anlotinib, and the

patient’s condition is still stable.
Case report

A 47-year-old male patient with a smoking history was admitted

for evaluation of mild discomfort in the right chest and back on 30th

November 2016. Physical examination revealed that the patient

had diminished breath sounds and audible rales in the right

middle lung. Chest CT revealed a nodular shadow near the hilum of

the right middle lobe, suggesting a high possibility of lung cancer with

enlarged mediastinal lymph nodes. The patient had mild hypertension,

no other diseases and no family history of tumors. After excluding

contraindications for surgery, the patient underwent video-assisted

thoracoscopic surgery for right middle lobe resection and
Abbreviations: NSCLC, non-small cell lung cancer; ALK-TKIs, ALK tyrosine

kinase inhibitors; SCLC, small cell lung cancer; LUAD, lung adenocarcinoma;

NSE, neural-specific enolase; SD, disease stability; PD, disease progression; EML4,

echinoderm microtubule-associated protein-like 4; PFS, progression-free

survival; CNVs, copy number variations; NGS, next-generation sequencing;

WES, Whole-exome sequencing.
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mediastinal lymph node dissection on 23rd December 2016.

Postoperative pathology revealed poorly differentiated adenocarcinoma

of the right middle lung (pT2N2M0, stage IIIA), with positive

immunohistochemical markers for CK, CK7, TTF-1, CgA, and Ki67

(40% positive staining) (Supplementary Figure 1). Starting from 17th

January 2017, the patient received four cycles of post-operative adjuvant

chemotherapy using the PP regimen (Pemetrexed 500mg/m2 and

cisplatin 75mg/m2 once every three weeks) (specific treatment

process illustrated in Figure 1), followed by regular outpatient follow-

ups. The patient achieved a PFS of 46 months postoperatively.

In early September 2020, the patient experienced occasional

hemoptysis. On October 19, 2020, a follow-up chest CT revealed

slightly increased multiple nodules in the mediastinum compared to

previous findings (Supplementary Figures 2A, B). An upper

abdominal MRI indicated hepatic metastases and enhanced

lesions in the lumbar vertebrae, suggesting bone metastasis

(Supplementary Figure 2C). These findings suggested tumor

recurrence and metastasis in the patient, prompting us to conduct

genetic testing on the patient (Jinyu Medical Laboratory Center,

Guangzhou, China). Due to the time required for waiting for

genetic testing results, considering the progression of the patient’s

condition and the patient’s desire for treatment, systemic

chemotherapy was administered as the first step. Starting from

November 1, 2020, the patient received two cycles of chemotherapy,

including pemetrexed 500mg/m2 and Nedaplatin 80-100mg/m2

once every three weeks. After chemotherapy, patients exhibited

poor tolerance, characterized by Grade II gastrointestinal adverse

reactions and significant hematological adverse events. After

aggressive symptomatic treatment, the patient’s symptoms were

partially relieved. However, this led to a slight delay in subsequent

treatment. Concurrently, genetic testing revealed the patient’s

epidermal growth factor receptor (EGFR) mutation to be

negative, while harboring an ALK rearrangement. At the

beginning of 2021, the patient presented with lower back pain.

Physical examination revealed tenderness in the lumbar region,

without evidence of spinal deformities or signs of neural

involvement. Considering the patient’s symptoms and lumbar

spine MRI findings (Supplementary Figure 2D), we considered

that the lumbar pain is induced by bone metastasis. From March

to April of the same year, palliative radiotherapy was administered

to the L4 metastatic lesion in the lumbar spine at a dose of 39Gy in

13 fractions, whole-brain radiotherapy at a dose of 30Gy in 15

fractions, and a local boost of 12Gy in 6 fractions. The patient’s
FIGURE 1

Patient’s treatment history and medication details.
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symptoms improved (additional brain metastasis images from the

patient can be seen in Supplementary Figure 3). Since genetic

testing revealed the presence of an ALK rearrangement, the

patient received oral crizotinib at a dose of 250 mg twice daily

after radiotherapy and achieved a PFS of 15 months. In June 2022, a

follow-up upper abdominal MRI showed progression of hepatic

lesions compared to previous findings. Patients opted into the

clinical trial after giving full informed consent. The patient’s

treatment was switched to TGRX-326 (a third-generation ALK/

ROS1 tyrosine kinase inhibitor) at a dose of 60 mg once daily to

continued targeted therapy, with disease stability (SD) as the

assessed treatment response, until April 24, 2023. The patient

achieved a PFS of 11 months. Subsequently, progressive disease

(PD) was observed (Figures 2A, B), leading to the patient’s

withdrawal from the clinical trial. Treatment was then switched

to oral administration of the third-generation targeted therapy drug

loratinib, at a dosage of 100mg once daily.

Patient revisited on 2023-05-22 and was found to have a high

level of neural-specific enolase (NSE), a tumor marker, reaching

287.6 ng/mL (Figure 3). Percutaneous liver biopsy was performed,

and pathological examination revealed metastatic small cell

carcinoma, most likely from the lungs. Immunohistochemistry

results showed: CD56 (+), CgA (+), broad-spectrum CK (+), P40

(-), TTF-1 (+), Ki-67 (+, 40%), CK7 (+), Napsin A(-), CK19 (+),

CD10 (+), AFP (-), GPC-3 (+), HSP70 (+), GS (+), HepPar-1 (-),

Syn (+) (Figure 4). Therefore, we transitioned the treatment

protocol to target SCLC. Starting from 2023-05-29, as palliative

first-line treatment following transformation of the pathological

type, the patient received treatment with 100mg/m2 of etoposide on

days 1-3, carboplatin injection (AUC of 5 mg/ml/min) on day 1,

and 200mg of sintilimab on day 1, once every three weeks, for a total

of 4 cycles. After treatment, NSE was significantly reduced

compared to before and the patient achieved a PFS of 3 months.

On 2023-09-06, follow-up chest and abdominal CT scans indicated

increased lymph node metastasis in the mediastinum and multiple

liver lesions compared to previous scans (Figure 2C). In light of the

deterioration in the patient’s condition, we opted to switch to

paclitaxel-based medication as palliative second-line treatment for

SCLC. Starting on 8 September 2023, patients received a single
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course of systemic chemotherapy with intravenous albumin-bound

paclitaxel. Nevertheless, the patient’s tumor marker NSE continued

to rise. Considering the patient’s satisfactory physical condition

(with a PS score of 2) and tolerance, a combined approach with

anlotinib targeted therapy was initiated. On October 7, 2023, the

patient was readmitted for treatment and received intravenous

administration of albumin-bound paclitaxel at a dose of 260mg/

m2 every 3 weeks, along with concurrent oral administration of

anlotinib at a daily dosage of 8 milligrams, administered for two

weeks followed by a one-week break. After treatment, the patient’s

mental state and appetite were satisfactory and his condition was

stable (see Supplementary Table 1 for detailed patient information).
Discussion

Lung cancer is the leading cause of cancer-related deaths globally,

with NSCLC accounting for approximately 80-85% of lung cancer

cases (9). Up to 8% of NSCLC patients have an ALK rearrangement,

most commonly a fusion between ALK and the echinoderm

microtubule-associated protein-like 4 (EML4), resulting in an EML4-

ALK fusion that drives continuous cell proliferation and ultimately

tumor formation (10). Crizotinib is currently the standard first-line

therapy for ALK-positive NSCLC patients. However, due to various

resistance mechanisms, most patients experience relapse within one

year of treatment. The Phase III CROWN Study demonstrated that

compared to the first-generation crizotinib, the third-generation ALK-

TKI lorlatinib can improve progression-free survival (PFS) and reduce

central nervous system progression in patients with advanced ALK-

positive NSCLC (11). Nonetheless, drug resistance remains inevitable,

with the most common mechanism being drug-resistant mutations in

ALK. Case report have demonstrated that the NSCLC patient with

ALK fusion mutations developed ALK fusion V1180L mutation and

transformed into SCLC after acquiring resistance to alectinib (12).

And, there was also a LUAD patient who developed ALK G1202R

mutation and SCLC transformation after treatment resistance to

second-generation ALK-TKIs (13). Although these are rare case

reports, they carry significant implications. The poor response of

patients to ALK-TKIs not only suggests the potential emergence of
A B C

FIGURE 2

Changes in liver metastases on abdominal CT. (A) Images of liver metastases before monotherapy with crizotinib. (B) Images of the liver at the time
of disease progression following treatment with TGRX-326. (C) Hepatic imaging of disease progression following use of 4 courses of chemotherapy
combined with immunotherapy for SCLC.
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drug-resistant mutations but also necessitates consideration of the

possibility of SCLC transformation.

In fact, cases of transformation from NSCLC to SCLC occurred

mainly in patients with EGFR-mutated LUADwho were resistant to

EGFR-TKIs (5–7, 14). To explore the molecular mutational
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mechanisms underlying this transformation, researchers have

conducted next-generation sequencing (NGS) or whole-exome

sequencing (WES) on samples from LUAD patients who

transformed into SCLC after developing resistance to EGFR-TKIs.

Multiple studies have consistently shown that this histological

transformation is closely associated with inactivation mutations in

the Retinoblastoma1 (Rb1) and TP53 genes, indicating that the

inactivation of Rb1 and TP53 is an effective predictive factor for the

transformation of LUAD into SCLC (7, 8, 15–18). Additionally,

researchers reported a case of RET-rearranged LUAD transforming

into SCLC, with acquired resistance to pralsetinib. Molecular

analysis revealed the presence of the same RET fusion and TP53

mutation in the primary LUAD and recurrent SCLC (19).

Previously, a patient with ALK-rearranged NSCLC experienced

disease progression after treatment with ALK-TKIs, followed by

SCLC transformation. Genomic profiling revealed the retention of

ALK rearrangement, accompanied by inactivating Rb1 mutation

(C706Y) and p53 exon deletion, which were not detected in the

original tumor tissue at diagnosis (13). This also provides evidence

supporting the significant roles of p53 and Rb1 loss in SCLC

transformation. Additionally, other mutations possibly associated
FIGURE 4

Hematoxylin and eosin (H&E) staining and immunohistochemical staining (IHC) staining of the liver biopsy specimen. (A) H&E staining of the liver
biopsy specimen. (B-D) IHC staining confirmed positive for TTF-1, CgA and CD56. IHC staining confirms (E) AFP-negative and (F-H) CK, CK7 and
CK19-positive. IHC staining confirmed (I) CD10 positivity, (J) Napsin A negativity, (K) GPC-3 positivity, and (L) GS positivity. IHC staining confirmed
(M) HepPar-1 negativity, (N) HSP70 positivity, (O) Ki-67 positivity, and (P) P40 negativity.
FIGURE 3

The profile of NSE in serum.
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with transformation include PIK3CA mutation, WNK1 mutation,

etc. (20, 21). Furthermore, research suggests that the presence of

neuroendocrine differentiation in NSCLC may be one of the factors

leading to SCLC transformation (22). The origin of this

transformation from NSCLC to SCLC is a controversial topic, as

it is not entirely clear whether the original lung cancer tissue

harbored mixed components (23).

Transformed SCLC typically manifests rapid disease progression

and poses therapeutic challenges. Currently, there is no standardized

treatment strategy for patients who develop SCLC transformation after

resistance to ALK-TKIs. Chemotherapy combined with immunotherapy

is the most common treatment option. In the entirety of this patient’s

therapeutic journey, the regimen devised was personalized, integrating

the patient’s actual condition while adhering to treatment norms. For

instances, following the pathological transformation to SCLC,

commonly used treatment options carboplatin, etoposide, and

atezolizumab or durvalumab (24, 25), were not selected; rather,

carboplatin, etoposide, and sintilimab were chosen. The choice of

immunotherapeutic agents primarily stemmed from the patient’s

limited financial capacity, unable to afford imported PD-L1 inhibitors,

thus opting for domestically produced sintilimab in combination with

chemotherapy, yielding a 3-month PFS. Indeed, studies have

demonstrated that sintilimab can serve as maintenance therapy post-

chemotherapy for SCLC (26). The combination of sintilimab and

anlotinib as second-line or beyond therapy for extensive disease (ED)-

SCLC exhibits favorable antitumor activity with manageable toxicity

(27). Additionally, prior reports have shown the efficacy of sintilimab in

ED-SCLC refractory to multi-line treatments (28). Therefore, we opted

for this regimen. This case underscores the necessity, in clinical practice,

to tailor treatment approaches to individual patients by considering

treatment guidelines alongside factors such as the patient’s actual

physical condition and economic status.

According to the literature, it has been pointed out that a rapid

elevation of serum NSE and poor response to targeted drugs usually

indicate a transformation from LUAD to SCLC (29). This trend was

also observed in the present case, where a follow-up liver imaging

examination after approximately 26 months of taking ALK-TKIs

indicated disease progression and an elevated NSE level of 287.6ng/

ML (normal range: 0-12.5ng/ML). This also suggests that during

treatment, clinicians should monitor serum tumor markers or

perform genomic sequencing, especially in patients with disease

progression, as this may aid in the early detection of SCLC

transformation. Repeat biopsies may be performed if necessary,

and treatment plans can be adjusted promptly based on molecular

pathological examination results to achieve personalized and

comprehensive management of patients. Additionally, in this case,

despite developing drug resistance and multiple metastases during

the course of treatment, the patient’s survival time since the initial

diagnosis has over seven years. In a certain sense, regular follow-up

visits, improved doctor-patient communication, and enhanced

patient compliance hold great practical significance in improving

patient prognosis.
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Conclusion

This study reports a case of LUAD patient with postoperative

recurrence and metastasis who developed acquired resistance

and underwent SCLC transformation following treatment with

ALK-TKIs. This finding has influenced clinical practice,

highlighting the importance of dynamic assessment of tumor

markers and repeat biopsies when necessary. The results suggest

the necessity of early development of personalized treatment

plans for patients experiencing SCLC transformation after

ALK-TKIs resistance, with regular follow-up appointments and

timely adjustment of treatment strategies advised. This subset of

patients appears to exhibit faster disease progression compared to

typical SCLC patients.
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SUPPLEMENTARY FIGURE 1

H&E staining and IHC staining of surgical resection specimens. (A) H&E
staining of surgically excised specimens. (B-D) IHC staining of the surgically

resected specimen showed positivity for TTF-1, CK, and Ki67.
SUPPLEMENTARY FIGURE 2

CT images of the patient’s chest and MRI images of the abdomen. (A, B)
Mediastinal window of chest CT demonstrating the patient’s mediastinal
lymph nodes. (C, D) Abdominal MRI images showed tumor invasion of the

patient’s lumbar spine at L4.
SUPPLEMENTARY FIGURE 3

MRI image of the patient’s cranium. (A). Cranial MRI images of the patient

before whole brain radiotherapy. (B, C) are cranial MRI images of the patient
after whole brain radiotherapy.
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lung cancer transformation as a mechanism of resistance to pralsetinib in RET-
rearranged lung adenocarcinoma: A case report. Clin Lung Cancer. (2023) 24:72–5.
doi: 10.1016/j.cllc.2022.10.005

20. Marcoux N, Gettinger S, O'Kane G, Arbour K, Neal J, Husain H, et al. EGFR-
mutant adenocarcinomas that transform to small-cell lung cancer and other
neuroendocrine carcinomas: clinical outcomes. J Clin Oncol Off J Am Soc Clin Oncol.
(2019) 37:278–85. doi: 10.1200/JCO.18.01585

21. Yu L, Bazhenova L, Gold K, Tran L, Hilburn V, Vu P, et al. Clinicopathologic
and molecular characteristics EGFR-mutant lung adenocarcinomas that transform to
small cell lung cancer after TKI therapy. Trans Lung Cancer Res. (2022) 11(3):452–61.
doi: 10.21037/tlcr-21-665

22. Sacks D, Baxter B, Campbell B, Carpenter J, Cognard C, Dippel D, et al.
Multisociety consensus quality improvement revised consensus statement for
endovascular therapy of acute ischemic stroke. Int J stroke Off J Int Stroke Soc.
(2018) 13:612–32. doi: 10.1177/1747493018778713

23. Liang X, Lin A, Wang Q, Zhang J, Luo P Cell plasticity in patients with NSCLC:
The controversial origins of transformed SCLC. Biomed. pharmacother. = Biomed.
pharmacotherapie. (2022) 149:112909. doi: 10.1016/j.biopha.2022.112909

24. Liu S, Reck M, Mansfield A, Mok T, Scherpereel A, Reinmuth N, et al. Updated
overall survival and PD-L1 subgroup analysis of patients with extensive-stage small-cell
lung cancer treated with atezolizumab, carboplatin, and etoposide (IMpower133). J
Clin Oncol Off J Am Soc Clin Oncol. (2021) 39:619–30. doi: 10.1200/JCO.20.01055

25. Goldman J, Dvorkin M, Chen Y, Reinmuth N, Hotta K, Trukhin D, et al.
Durvalumab, with or without tremelimumab, plus platinum-etoposide versus
platinum-etoposide alone in first-line treatment of extensive-stage small-cell lung
cancer (CASPIAN): updated results from a randomised, controlled, open-label,
phase 3 trial. Lancet Oncol. (2021) 22:51–65. doi: 10.1016/S1470-2045(20)30539-8

26. Ma B, Zhou Y, Shang Y, Zhang Y, Xu B, Fu X, et al. Sintilimab maintenance
therapy post first-line cytokine-induced killer cells plus chemotherapy for extensive-
stage small cell lung cancer. Front Oncol. (2022) 12:852885. doi: 10.3389/
fonc.2022.852885

27. Ma S, He Z, Liu Y, Wang L, Yang S, Wu Y, et al. Sintilimab plus anlotinib as
second or further-line therapy for extensive disease small cell lung cancer: a phase 2
investigator-initiated non-randomized controlled trial. EClinicalMedicine. (2024)
70:102543. doi: 10.1016/j.eclinm.2024.102543

28. Yuan G, Liu X, Zhang X, Song W, Lu J, Ding Z, et al. Remarkable response to
PD-1 inhibitor in a patient with extensive-stage small cell lung cancer: a case report and
l i terature review. Front Immunol . (2023) 14:1267606. doi : 10.3389/
fimmu.2023.1267606

29. Zhang Y, Li X, Tang Y, Xu Y, Guo W, Li Y, et al. Rapid increase of serum neuron
specific enolase level and tachyphylaxis of EGFR-tyrosine kinase inhibitor indicate
small cell lung cancer transformation from EGFR positive lung adenocarcinoma? Lung
Cancer (Amsterdam Netherlands). (2013) 81:302–5. doi: 10.1016/j.lungcan.2013.04.005
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fonc.2024.1395654/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2024.1395654/full#supplementary-material
https://doi.org/10.1056/NEJMoa2027187
https://doi.org/10.6004/jnccn.2022.0025
https://doi.org/10.1111/cas.13504
https://doi.org/10.1038/s43018-023-00515-0
https://doi.org/10.1080/15384047.2018.1435222
https://doi.org/10.1177/0300060520927918
https://doi.org/10.1177/0300060520927918
https://doi.org/10.1111/1759-7714.12927
https://doi.org/10.1016/S1470-2045(14)71180-5
https://doi.org/10.1001/jamaoncol.2016.5688
https://doi.org/10.1038/s43018-022-00390-1
https://doi.org/10.1200/JCO.21.02278
https://doi.org/10.1016/j.lungcan.2023.107415
https://doi.org/10.1016/j.lungcan.2017.02.005
https://doi.org/10.1016/j.lungcan.2017.02.005
https://doi.org/10.1097/MD.0000000000025046
https://doi.org/10.1016/j.jtho.2019.06.002
https://doi.org/10.1016/j.lungcan.2022.01.008
https://doi.org/10.1016/j.lungcan.2022.01.008
https://doi.org/10.3389/fendo.2022.1006480
https://doi.org/10.1038/ncomms7377
https://doi.org/10.1016/j.cllc.2022.10.005
https://doi.org/10.1200/JCO.18.01585
https://doi.org/10.21037/tlcr-21-665
https://doi.org/10.1177/1747493018778713
https://doi.org/10.1016/j.biopha.2022.112909
https://doi.org/10.1200/JCO.20.01055
https://doi.org/10.1016/S1470-2045(20)30539-8
https://doi.org/10.3389/fonc.2022.852885
https://doi.org/10.3389/fonc.2022.852885
https://doi.org/10.1016/j.eclinm.2024.102543
https://doi.org/10.3389/fimmu.2023.1267606
https://doi.org/10.3389/fimmu.2023.1267606
https://doi.org/10.1016/j.lungcan.2013.04.005
https://doi.org/10.3389/fonc.2024.1395654
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	ALK-rearranged and EGFR wild-type lung adenocarcinoma transformed to small cell lung cancer: a case report
	Introduction
	Case report
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	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


