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Purpose of review

In this review we will highlight the recent novel contributions

to the treatment of renal cell carcinoma in the fields of anti-

angiogenesis, immunotherapeutics, and surgical

management. In addition, this review will update recent

advances in diagnostic and imaging modalities for renal cell

carcinoma and dietary and environmental relationships to

the epidemiology of this growing disease.

Recent findings

Advancements in the use of innovative treatment strategies

for the management of localized renal cell carcinoma and

the introduction of new targeted therapeutics with benefit in

the metastatic setting has produced a major impact on the

treatment of this disease.

Summary

The management of metastatic renal cell carcinoma has

undergone a revolution in the past year with groundbreaking

treatment strategies encompassing a broad range of

therapeutic modalities. At the other end of the spectrum,

emerging data is beginning to change our perspective

about the management of small, localized renal tumors that

are being discovered with increasing frequency. This review

will update recent findings supporting diet and tobacco

exposure as etiologic factors in the development of renal

cell carcinoma, the molecular concepts that underlie the

disease and the targeted therapeutics designed to inhibit

specific kinase activities, and emerging use of minimally

invasive therapies for localized disease.
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Introduction
An estimated 36 160 individuals will be diagnosed in the

United States with renal cell carcinoma (RCC), and

12 660 will die as a result of RCC in 2005 [1]. These figures

reflect a continued trending increase in the incidence of

this cancer by 2–3% per year. The factors contributing to

this rise remain uncertain. The patterns of this disease,

however, have not changed, with approximately 30% of

patients presenting with metastatic disease at the outset

and a persistent nearly two to one preponderance of

males to females afflicted with this disease. RCC is a

diagnosis which encompasses a broad spectrum of histo-

logic subtypes, and an appreciation of the unique attri-

butes of each type has become increasingly essential to

predicting response to therapy. In essence the disease

subtypes include clear cell RCC, papillary RCC, and

chromophobe RCC. Although more rare entities such

as sarcomatoid RCC are pathologic descriptions still in

use, these monikers likely represent variants of the

dominant form, clear cell RCC, with divergent genetic

features [2]. Although much prognostic value has been

placed on these distinctions historically, recent analysis

suggests that stage for stage, subtypes of RCC behave

with equivalent patterns of relapse and failure [3��]. The

biology of the subtypes, however, likely predicts distinct

therapeutic targets. The molecular events underpinning

each of these subtypes, therefore, have been crucial to

furthering understanding of molecularly targeted therapy

for renal cell carcinoma.

Epidemiology
Familial RCC accounts for about 3–5% of cases of

RCC and includes the von Hippel-Lindau (the familial

form of clear cell RCC), familial papillary, hereditary

leiomyomatosis, and Birt Hogg-Dube syndromes [4].

Birt Hogg-Dube, in which patients develop cutaneous
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fibrofolliculomas, pulmonary cysts, and occasional

spontaneous pneumothorax, is unique in that a variety

of subtypes of RCC can be observed, including chro-

mophobe RCC, oncocytoma, and a transitional tumor

that appears to lie somewhere between these two

entities [5]. Hereditary leiomyomatosis, in which

patients develop cutaneous leiomyomas and large uter-

ine fibroids (most women with this syndrome have had

a hysterectomy by age 30), is unique in that the renal

tumors (most commonly type II papillary RCC) are

often aggressive and should be managed in a proactive

manner. This syndrome is caused by mutations in

the fumarate hydratase gene, an enzyme in the Krebs

cycle [6]. Accumulation of fumarate leads to activation

of hypoxia inducible factor (HIF)a, similar to the key

pathogenic steps observed in clear cell RCC, suggesting

that this may be a common final pathway for the patho-

genesis of RCC.

Etiologic factors for the development of sporadic RCC

continue to be actively investigated, focusing on

obesity, diet, and tobacco as risk factors. Several

reviews of cohorts of Norwegian men and women have

recently reported on the effect of body mass and diet

on the development of RCC. The first report from the

Netherlands Cohort Study on Diet and Cancer ident-

ified 275 cases of RCC from 120 852 men and women

aged 55–69 years who completed a self-administered

questionnaire in 1986 [7]. These cases were compared

with a cohort of 4779 men and women from the same

study pool that did not develop RCC. Body mass index

(BMI; calculated as weight in kilograms per meter

squared) at baseline was associated with a borderline

statistically significant increased risk of RCC (relative

risk 1.07; P ¼ 0.04). A second report involving this same

cohort investigated vegetable and fruit intake associ-

ations with RCC development [8]. Total and individual

vegetable and fruit consumption were not associated with

RCC risk. Also, no association existed for botanical sub-

groups of vegetables and fruit. A separate report ident-

ified 2 001 230 Norwegian men and women aged 20–74

years who had completed questionnaires for various

registries and identified 6453 cases of RCC [9]. An

increase in RCC risk was observed with increasing

BMI across sex and age. This relationship was most

pronounced in those who had never smoked. Last, a

prospective study of a cohort of 46 572 Swedish women

failed to identify a clear relationship between dietary

patterns and RCC risk [10,11].

Tobacco exposure affects RCC incidence as in other solid

tumors. A recent meta-analysis investigated 24 studies to

more precisely define the relationship between tobacco

exposure and RCC development. The relative risk for

RCC for those who had ever smoked as compared with

lifetime never-smokers was 1.38 (95% confidence interval
opyright © Lippincott Williams & Wilkins. Unautho
1.27–1.50) with evidence of a dose-dependent relation-

ship. There was a reduction in risk for those who had quit

smoking for more than 10 years as compared with those

who had quit for 1–10 years.

These studies add to the growing body of knowledge

regarding the epidemiology of RCC. An increase in BMI

appears to pose a slightly increased risk for development

of RCC, although data regarding risk related to specific

dietary intake is less robust. Tobacco exposure poses the

greatest relative environmental risk, increasing with

amount of exposure and decreasing relative to time since

exposure. While the implications for advice to patients

regarding avoidance of obesity and tobacco cessation are

obvious, further progress in the prevention and treat-

ment of RCC awaits studies to explore the mechanisms

of tumorigenesis in such patients and whether such

tumors have unique biologic features or therapeutic

targets.

Advances in the molecular biology of renal
cell carcinoma
The dominant subtype of RCC (clear cell RCC, compris-

ing 70% of all tumors) bears a strikingly high frequency of

mutations in the von Hippel-Lindau (VHL) gene which

causes constitutive deregulation of the cellular hypoxia

response signaling machinery [12–16]. This pertur-

bation, occurring as the result of accumulation of a pair

of transcription factors (HIF1a and HIF2a), unleashes a

cascade of gene expression normally associated with

acute response to anoxic or near anoxic conditions. Genes

induced by this mechanism include the vascular endo-

thelial growth factor (VEGF), platelet-derived growth

factor (PDGF), transforming growth factor a (TGFa),

and carbonic anhydrase IX (CAIX/G250) among others,

providing a litany of potential targets for novel thera-

peutics in this disease. Recent investigations have shifted

focus onto one of the HIFs (HIF2a), as the primary

mediator of tumorigenesis in RCC [17]. Other targets

of HIF1a or HIF2a may contribute to the tumor phe-

notype without a clear influence on tumorigenesis.

HIF1a expression in a renal carcinoma cell line contrib-

utes significantly to the glycolytic phenotype of renal

carcinomas, likely as a direct result of induced expression

of glycolytic enzymes [18].

Targeting receptor signaling
The identification of multiple therapeutic targets has

spawned a deluge of clinical investigations of receptor

targeted tyrosine kinase inhibitors in metastatic renal cell

carcinoma. An initial study using a humanized antibody

targeting VEGF was promising in delaying time to pro-

gression (TTP) in a randomized phase II study [19].

Follow-up has identified no further toxicities, including

patients who have continued on therapy without pro-

gression for 3–5 years [20].
rized reproduction of this article is prohibited.
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The current class of receptor tyrosine kinase inhibitors

includes BAY-43-9006 (sorafenib; Bayer Pharmaceuticals

and Onyx Pharmaceuticals, Inc), SU-11248 (sunitinib;

Pfizer Inc) and AG-013676 (axitinib; Pfizer, Inc). These

drugs have the distinction of having broad specificity,

being referred to as dual action kinase inhibitors for

their inhibitory activities on not only VEGF receptor

(VEGFR)2, the major pro-angiogenic receptor for VEGF,

but also the PDGF receptor (PDGFR)-B [21–23]. One

preclinical comparison of the emerging clinical kinase

inhibitors assessed binding of a panel of 119 protein

kinases to 16 kinase inhibitors approved or pending

approval for clinical use [24�], including VEGFR/

PDGFR inhibitors sunitinib and sorafenib. Based on

binding affinity, both sunitinib and sorafenib act as

potential inhibitors of a broad spectrum of kinases. These

promiscuous and non-identical inhibitory profiles may

account for observed differences in activity and toxicity.

In clinical analysis, sorafenib was initially investigated in

a phase II randomized discontinuation trial in which 202

patients were evaluated. The overall response rate to

treatment was 71%, with a progression-free survival

advantage of 24 versus 6 weeks (P ¼ 0.0087) in the

randomized cohort [25]. These data prompted a sub-

sequent 905 patient, placebo-controlled, randomized

phase III trial of sorafenib in cytokine refractory RCC.

This trial recently reported a progression-free survival

advantage in the treatment arm of 24 versus 12 weeks

(P < 0.000001) (Fig. 1) [26]. Sorafenib recently received

US Food and Drug Administration approval for

advanced RCC.

Two phase II trials of sunitinib in cytokine-refractory,

metastatic RCC have demonstrated a clinical benefit with
opyright © Lippincott Williams & Wilkins. Unauth

Figure 1 Effect on progression-free survival of sorafenib com-

pared with placebo in metatstatic renal cell carcinoma
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Median progression-free survival for sorafenib, 24 weeks; placebo, 12
weeks. Hazard ratio (sorafenib/placebo), 0.44; P < 0.000001. Repro-
duced with permission [26].
minimal toxicity using this oral agent [27]. The first trial

included all histological subtypes and demonstrated an

objective partial response in 40% of patients. The second

trial restricted eligibility to clear cell RCC, required prior

nephrectomy and Response Evaluation Criteria in Solid

Tumors (RECIST)-defined progression after prior cyto-

kine therapy. This trial of 106 patients reported a

response rate of 39%, including one complete response.

Sunitinib recently received US Food and Drug Admin-

istration approval for advanced RCC.

AG-013736 is a substituted imidazole derivative that

inhibits the tyrosine kinase portion of all VEGF receptors

and PDGFR-B at low nanomolar concentrations (inves-

tigator’s brochure, December 2002). A phase II trial of

AG-013736 was conducted in 52 cytokine refractory RCC

patients. A 46% objective response rate was reported with

74% of patients experiencing some degree of tumor

shrinkage [28]. Therapy was well tolerated, and median

TTP has not been reached at a median follow-up of more

than 12 months. Further investigation in sorafenib-refrac-

tory RCC is ongoing.

Therapeutic combinations
Based on preclinical data regarding the additive antipro-

liferative and differentiation effects of adding 13-cis-
retinoic acid (CRA) to interferon a (IFNa) in addition

to high phase II response rates [29,30], a European phase

III trial of IFNa with and without CRA was conducted

[31]. Three-hundred and twenty patients with metastatic

RCC were randomized to IFNa monotherapy, dose-

escalated to 9 MU daily or the same dose and schedule

of IFNa plus 1 mg/kg/day of CRA. Patients were treated

until objective progression or toxicity. The primary end-

point was overall survival, designed to detect a 10%

difference in 1-year overall survival from 10% to 20%

with an a value of 0.05 and 80% power. This trial

demonstrated a marginally significant improvement in

overall survival (17.3 months in the combination arm

versus 13.2 months in the IFNa monotherapy arm;

P ¼ 0.48). TTP was also prolonged in the combination

arm (5.1 months versus 3.4 months; P ¼ 0.008). This

study must be interpreted in light of two other phase

III trials that did not demonstrate an overall survival

advantage for a cytokine plus retinoid combination

[32,33]. In the present trial, 1-year overall survival

(59% in the combination arm versus 53% in the IFNa

monotherapy arm) did not differ by the 10% stated goal

and 1-year survival in both groups was much higher than

the original hypotheses. Although well-balanced for

many patient characteristics, twice as many patients in

the IFNa monotherapy arm had received prior radio-

therapy, potentially confounding outcome as evidenced

by a very low median TTP in this group compared with

historical controls [34]. The authors cite progression-free

advantages to the retinoid-containing regimens in the
orized reproduction of this article is prohibited.
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previous trials and patient selection features to account

for the discrepant overall survival results. Given the

activity of newer VEGF-targeted agents, it is unlikely

that cytokine/retinoid combinations will be further inves-

tigated in large, randomized trials. Investigation of the

biologic interaction of IFNa and retinoids and the poten-

tial to select patients who would benefit is, however, a

reasonable investigative endeavor.

Based on the single agent activity of VEGF-targeted and

immune-based therapy, integrated strategies are under-

going active investigation. An intergroup phase III trial

investigating the addition of bevacizumab to initial

systemic therapy in RCC recently completed accrual

[35]. Patients with metastatic clear cell RCC without

prior systemic therapy were randomized to either

IFNa-2b (Intron A; Schering-Plough, Kenilworth, New

Jersey, USA) alone or in combination with bevacizumab.

Patients are stratified by nephrectomy status and estab-

lished prognostic factors to ensure balanced randomiz-

ation [36–38]. A similarly designed phase III trial

is underway in Europe using IFNa-2a (Roferon;

Hoffmann-LaRoche, Grenzach-Wyhlen, Germany).

Both trials are nearing planned analysis and results are

eagerly awaited on the effect of adding bevacizumab to

front-line therapy in RCC.

The EGFR/Erb-B receptor pathway is activated in a

variety of cancers and thus several small molecule tyro-

sine kinase inhibitors have been developed for cancer

investigations. Furthermore, the ligand which activates

this receptor, TGFa, is a target of the hypoxia response

pathway and a potential mediator of autocrine tumor

growth in RCC [39]. Single agent studies with the

anti-EGFR compound erlotinib and gefitinib have

demonstrated limited anti-tumor effects [40,41], but in

a clinical trial in metastatic RCC with bevacizumab in

combination with erlotinib, a 25% partial response rate

was reported [42]. A recently completed randomized

phase II trial of bevacizumab with or without erlotinib

in untreated, metastatic RCC (n ¼ 100) has not been

formally reported, although a press release from the

industry trial sponsor (Genentech) reported a lack of

difference between the treatment arms. It is possible

that the activity of single-agent bevacizumab has been

underestimated, or that the underpowered randomized

phase II failed to detect a small but meaningful differ-

ence. Further detailed results are needed for full

interpretation.

Finally, growth inhibition in RCC cell lines was found

to be synergistic between inhibitors of EGFR and

mTOR signaling (gefitinib and rapamycin) in a VHL-

dependent manner [43]. This combination of pathway

inhibition remains to be studied in the clinical trial

setting.
opyright © Lippincott Williams & Wilkins. Unautho
Alternative immunological therapy
The evolution of immunotherapy from traditional cyto-

kine-based therapy to more sophisticated and tumor-

specific therapy has recently transformed from small

single-institution, hypothesis-driven investigations to

multi-institutional and industry-sponsored movements

toward bringing alternative immunotherapeutic strat-

egies into the mainstream. Recent correlative studies

from the earlier vaccine studies have demonstrated the

development of tumor specific CD4þ and CD8þ T cell

responses following vaccination [44,45]. Internationally,

this strategy has gained acceptance as well. In Brazil, a

dendritic cell-tumor cell hybrid vaccination strategy

achieved objective responses in three of 22 patients

(14%), including one complete response, with a median

TTP of 5.7 months with no significant toxicities noted

[46–48]. In Japan, autologous tumor vaccines primed

with granulocyte macrophage colony stimulating factor,

similar to those used by Simons et al., were delivered to

four patients, with positive conversion of delayed type

hypersensitivity responses to irradiated RCC cells in all

patients [49–51].

Prognostic factors
The past 5 years have been notable for a substantial

advance in our understanding of prognostic factors for

patients with RCC that is now impacting clinical decision

making and trial design. Current integrative approaches

have incorporated tumor stage, grade, performance sta-

tus, tumor size, and pathologic features such as histologic

tumor necrosis to stratify patients with localized or meta-

static RCC into low, intermediate, or high risk groups

[52��,53,54]. Laboratory values such as serum lactate

dehydrogenase, calcium, and hemoglobin levels have

also proven to have independent prognostic value. A

variety of tumor markers, such as CAIX, have also shown

great promise and are now being integrated into prog-

nostic algorithms for this disease. Decreased expression

of CAIX, which likely reflects VHL-independent path-

ways to tumorigenesis, appears to be a poor prognostic

factor for patients with metastatic RCC [55]. Bulky retro-

peritoneal lymphadenopathy that is seen in about

10–20% of patients with advanced RCC is also now

established as a poor prognostic factor [56,57].

Management of localized renal cell carcinoma
Minimally invasive approaches to radical nephrectomy

are now established as a standard of care for the manage-

ment of localized RCC, with long-term follow-up data

suggesting very similar outcomes when compared with

open radical nephrectomy. In one recent study 5 and

10-year cancer-free survival was the same (94% versus

94%, and 87% versus 87%, respectively) after either

procedure, and there were no port site or local recurrences

after laparoscopic surgery [58�,59]. Patient selection

remains the key issue, with open surgery in general
rized reproduction of this article is prohibited.
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reserved for patients with large tumors, those that appear

to be locally invasive or associated with substantial lym-

phadenopathy or venous tumor thrombus, or patients

who require open surgery for other concomitant medical

indications. The contraindications to minimally invasive

surgery, however, are relative and continue to evolve.

Recent reports document the successful use of laparo-

scopy for the removal of increasingly larger tumors,

occasional RCC with tumor thrombus, and for patients

with morbid obesity, prior abdominal surgery, or prior

retroperitoneal radiation [60–62]. Minimally invasive

approaches are also being used for cytoreductive

nephrectomy, although many such tumors may exhibit

locally invasive behavior and may be best removed

through an open surgical approach [63].

The prevailing trend towards nephron-sparing surgery

has also continued, in part fueled by concerns about

declining renal function after radical nephrectomy and

a greater appreciation that many small renal masses may

be benign or of limited malignant potential [64]. Lau

and colleagues [65] used a matched analysis to show that

the risk of chronic renal insufficiency (serum creatinine

level > 2.0 mg/dl) was twice as high after radical ne-

phrectomy when compared with partial nephrectomy

(22.4% versus 11.6%). Proteinuria was also found more

commonly after radical nephrectomy, and the incidence

of dialysis requirement, while admittedly small, was

also higher after radical than partial nephrectomy

(3.2% versus 1.5%). Elective partial nephrectomy (patients

with a normal contralateral kidney, normal renal function,

and no chronic illness that can impact upon renal func-

tion) is now being performed more frequently, with some

centers expanding their indications to include larger

tumors between 4 and 7 cm size, which have traditionally

been managed with radical nephrectomy. Current data

suggest that carefully selected patients with peripherally

located tumors may be reasonable candidates for this

approach [66,67].

Minimally invasive approaches to partial nephrectomy

are also being developed and some centers are now able

to replicate all of the essential steps of open partial

nephrectomy [68]. The major challenges have been

hemostasis, given the extreme vascularity of the kidney,

and adequate tumor excision, which was initially more

difficult to achieve through a laparoscopic approach.

Indeed, this is considered by many authors in the field

to be the most difficult application of laparoscopy thus far

attempted in urologic oncology. Reflecting this chal-

lenge, Gill and colleagues [69,70�] reported three positive

margins in their first 100 laparoscopic partial nephrec-

tomies and 19 instances of hemorrhage in their first 200

cases. The latter is most often managed conservatively,

but some patients require blood transfusion, postopera-

tive selective embolization, or rarely a nephrectomy.
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Increased experience and a number of technical improve-

ments have allowed for greatly improved results, and this

group has now had only one positive margin in their next

300 cases, and the total incidence of hemorrhagic com-

plications is now below 3%. Intraoperative ultrasonogra-

phy to improve localization of the tumor, and the more

liberal use of complete vascular occlusion, which allows

for optimal tumor excision and renal reconstruction, have

facilitated these advances [60,71,72]. Routine use of

thrombogenic substances that are incorporated into the

capsular closure has also been a contributing factor.

Laparoscopic partial nephrectomy can now be performed

safely for many relatively small, peripherally located

renal tumors, and some centers are now also reporting

good results for carefully selected hilar tumors and cystic

tumors for which prior concern was related to the risk of

cyst rupture during laparoscopic manipulation [73,74].

The experience with thermal ablation for small renal

tumors is now beginning to mature, providing a clearer

perspective about the role of these minimally invasive

modalities. Gill and colleagues [75��] recently reported 3-

year follow-up after laparoscopic cryoablation in 56

patients, all followed closely with serial magnetic reson-

ance imaging (MRI) and biopsy of the tumor bed at 6

months after treatment [75��]. Two patients (3.6%)

experienced tumor recurrence in the tumor bed and an

additional three patients (5.4%) had de-novo lesions at

other sites in the ipsilateral kidney. The total incidence

of ipsilateral tumor recurrence was five of 51 patients

(8.9%), suggesting that cryoablation approaches, but does

not quite reach, the efficacy of surgical excision in this

patient population. Morbidity was, however, extremely

low, and most would agree that this is a reasonable option

for many older patients with small (< 3.5 cm), peripher-

ally located renal masses. The early experience with

radiofrequency ablation for renal tumors was less prom-

ising with some reports emphasizing a high incidence of

tumor persistence after treatment, and the treatment

effect is less easy to monitor: there is no ‘ice ball equiv-

alent’ [76,77]. This technology has, however, evolved

substantially and most recent reports rival those of cryoa-

blation [78–83]. This modality is now readily applied

through image guided percutaneous approaches at sev-

eral centers. It is most often reserved for patients that are

not good surgical candidates due to comorbid disease or

advanced age, patients with a prior history of partial

nephrectomy for whom repeat surgery would be challen-

ging, and those with familial RCC that may require

multiple treatments through the years.

One final treatment option for patients with localized

RCC that is now being reported with increased frequency

is active surveillance. Several studies now document that

many small renal masses grow slowly and with a relatively

low risk of metastatic spread. Thus far only two out of
orized reproduction of this article is prohibited.
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268 (0.7%) reported patients have developed metastatic

disease, and most series report relatively slow growth rates

of under 0.3 cm per year. Counterbalancing this provoca-

tive data about the natural history of small renal masses is

the valid concern that most patients that metastasize

cannot be salvaged, and most authors have emphasized

that observation should largely be reserved for older

patients or those that are not surgical candidates. The

availability of minimally morbid procedures such as ther-

mal ablative approaches should also be taken into account

when counseling patients about active surveillance.

Diagnostic imaging
Recent advances in the diagnostic imaging of RCC have

centered on the characterization of subtypes of RCC,

assessment of risk of malignancy for complex renal cysts,

and a critical reappraisal of renal mass biopsy. Recent

studies suggest that current generations of computed

tomography (CT) may offer the ability to distinguish

differences in the degree of enhancement of renal masses

that may allow for differentiation between clear cell RCC

and other less vascular variants [84,85]. Dynamic contrast

CT or MRI may also play a role in monitoring response to

anti-angiogenic therapies in the near future due to its

ability to reflect subtle differences in neovascularity. A

recent update of the Bosniak classification system for

complex renal cysts highlighted features thought to be

indicative of malignancy (enhancement within a lesion is

the most reliable indicator, especially if associated with a

nodular component) and those now thought to be benign

(calcification of the lesion does not substantially increase

the risk of malignancy unless associated with neovascu-

larity) [86,87]. Renal mass biopsy is now being revisited

with some recent studies showing relatively reasonable

performance characteristics higher than previously

reported [88,89]. For instance, in the study from Wun-

derlich and colleagues [88], a combination of one central

and four peripheral biopsies accurately defined the malig-

nant versus benign nature of the tumor in 49 out of 50

cases and tumor grade was accurately defined in 85.7% of

cases. Future studies will likely use molecular technol-

ogies such as gene arrays to define the malignant poten-

tial of small renal tumors based upon the limited material

available from percutaneous biopsies. This would sub-

stantially improve our ability to counsel and manage

patients with small renal masses given the diverse array

of management strategies outlined above.

Conclusion
Recent advances in our understanding of the natural

history and molecular genetics of RCC have left this

field on the threshold of several major paradigm shifts.

General trends in the management of patients with

localized disease have included increased use of mini-

mally invasive approaches to reduce morbidity, an

increased appreciation of the potential benefits of
opyright © Lippincott Williams & Wilkins. Unautho
nephron-sparing surgery, and the recognition that some

elderly patients or those with comorbid disease should be

considered for observation or thermal ablative modalities.

For patients with advanced RCC, the current generation

of molecular targeted therapies has shown great promise

with some yielding encouraging response rates and others

substantial delays in mean time to progression. Perhaps

most exciting of all is the novel perspective that these

therapies provide and the renewed enthusiasm for further

progress that they have engendered.
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