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Pathology, therapy, and prognosis of papillary renal carcinoma

Diana Silva Fernandes *. José Manuel Lopes *
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Summary: Papillary renal cell carcinoma (pRCC) accounts for about 10% of renal parenchymal
tumors. There are two pRCC subtypes reported in several studies, but so far limited molecular
evidence to validate this pRCC subtyping in daily routine.
In this review we summarize relevant knowledge on pRCC regarding clinical, treatment options,
and tumor features: clinical presentation, histopathology, electron  microscopy,
immunohistochemistry, cytogenetics, and genetic/ molecular. Genetic and molecular features have
been used to track new tumor markers which may eventually enable the identification of new
therapeutic targets. We present an overview of currently available pRCC treatment options and

some of the new promising agents. Specific prognosis features of pRCC remain controversial.

Keywords: papillary renal cell carcinoma; epidemiology; genetic; morphology;

immunohistochemical; chromosomal; treatment; prognosis
1. Epidemiology

Kidney cancer is the 13th most common malignancy worldwide, with ~ 271 000 new cases
diagnosed in 2008 and ~ 116 000 people die from the disease [1]. Renal cell carcinoma (RCC)
comprises about 3% of all solid tumors [2]. In Europe ~ 88 400 new cases of kidney cancer
occurred in 2008, the 10th most common cancer [1]. RCC is extremely rare in the pediatric
population and accounts for ~ 6% of malignant pediatric tumors (< 4% of pediatric renal tumors)
[3].

The incidence of kidney cancer varies geographically: highest in Europe, North America,
and Australia and lowest in India, Japan, Africa, and China [1]. The Czech Republic, Lithuania,

Latvia, Estonia, and Iceland have the highest RCC rates in Europe, while incidence is lowest in



Romania, Cyprus, and Portugal [4]. In 2008, decreased or stabilized incidence in northern Europe
countries occurred, particularly in Sweden, and generally increased (except for women in the early
2000s) in Eastern Europe [5].

The mortality rates from kidney cancer in European Union (EU) peaked at 4.8/100 000 in
1990-1994, and declined to 4.1 (—13%) in 2000-2004 [5]. In women in the EU, the corresponding
values were 2.1 and 1.8 [5]. In Portugal mortality rates in women declined (—14%) during 1990—
2004 [5].

Papillary RCC (pRCC) comprises ~ 6-18% of kidney tumors in reported series [6]. It is the
most common histologic subtype observed in pediatric RCC and it was reported in 18 % of dialysis
patients with less than 10 years of treatment [3, 7]. Atypical cysts with extensive papillary
hyperplasia are often the precursors of papillary renal adenoma and cancer in these patients [8]. In
children it may arise in the setting of pre-existing neoplasm, including Wilms tumor, metanephric
adenoma, and metanephric adenofibroma [9]. Approximately 20% of pRCC are discovered as
incidental findings [6].

Vikram et al. reported that the range of age is in the third to eighth decades, and male-to-

female ratio from 2:1 to 3.9:1 [2]. There are no reports on specific symptoms and signs of pRCC.

2. Lifestyle Risk Factors

Table 1 summarizes lifestyle risk factors and pRCC.

Associated Risk Factors Non-associated Risk Factors Controversial Risk Factors

Cigarette smoking Obesity Hypertension

ACDK Animal products intake
Fat intake

Table 1 — Life Risk factors and papillary RCC. Acquired Cystic Disease- associated RCC (ACDK).[1, 7, 10-

14]




3. Genetic syndromes

Table 2 summarizes genetic syndromes associated to pRCC.

Syndrome Gene/location Gene product Papillary RCC Other tumors/lesions

HLRCC FH, 1q42-44 Type 2: unilateral, Uterine and cutaneous
solitary, aggressive; leiomyoma/leiomyosarcoma
metastasis (~20%

HLRCC families)

FLCN (BHD), 17p11 Folliculin Multiple and bilateral Fibrofolliculoma,
trichodiscoma, acrochordon,

colonand kidney tumors

FPTC Unknown gene, 1921 Unknown Multifocal Renal adenoma and
oncocytoma, papillary thyroid

cancer, nodular thyroid disease

Table 2 — Inhered papillary RCC. Hereditary papillary RCC (HPRCC); Hereditary leiomyomatosis RCC (HLRCC);
Phosphatase and tensin homolog (PTEN); PTEN hamartoma tumor syndrome (PTEN-HTS); Birt-Hogg-Dubé syndrome
(BHD); Folliculin gene (FLCN); Hyperparathyroidism-jaw tumor syndrome (HPTJT); Familial papillary thyroid cancer
(FPTC); Met proto-oncogene (MET); Fumarate hydratase (FH); Cell division cycle 73 (CDC73); Hyperparathyroidism 2

(with jaw tumor) HRPT2. [15-28]



In 1994 hereditary papillary renal cancer (HPRC) was reported as a rare autosomal
dominant inherited syndrome with very high penetrance (30 families described so far), meaning
that there is a high probability of a person developing pRCC by age 80 [16-18, 20, 29]. An early
onset-form has been recently reported in which the disease appears in the second and third decade
[29]. Diagnosis of this condition is based on the detection of germline mutation of the c-MET gene;
c-MET mutations were reported to play a role in 13% of patients with pRCC and no family history
of renal tumors [15, 16, 19, 30] (Table 1). Mutations of c-MET were also reported in a subset of
tumors from patients with sporadic type 1 pRCC [31].

Hereditary leiomyomatosis RCC (HLRCC) mean age is 36-39 years, although the
youngest age at diagnosis of pRCC in a fumarate hydratase (FH) gene mutation carrier was
reported in a 11-year-old patient [23, 24]. Among 89 cases reported in the literature, six (7%) were
found in individuals younger than 20 years [25]. Two distinct FH mutations occurring in
heterozygote (2bpdel, codon 181 and R300X) were reported in HLRCC families affected by renal
cancer and uterine leiomyosarcoma [21]. The renal tumors associated to HLRCC tend to be
hypovascular, solitary, and may metastasize early [17].

Biallelic inactivation of succinate dehydrogenase gene (SDH) was reported as a pathway in
the pathogenesis of pRCC [32]. Malinoc et al. based on the study of a small series, estimate that

10% of individuals with SDHC gene mutation develop RCC (both clear and papillary type) [32].

4. Pathological features
4.1 Macroscopic, Microscopic and Ultrastructural features

Macroscopy [2, 33, 34]
. Well-circumscribed, frequently with thick fibrous capsule or pseudocapsule
. Mean size (range): 6.7-7.2 cm (1.2-26 cm)
. Small tumors are usually solid, and large tumors show frequent cystic change
. Yellow or brown cut surface
. Frequent hemorrhage (8% of the cases) and necrosis

. Bilaterality (4%) or multifocality (22.5%) can occur.



Microscopy [2, 35, 36]

. Type 1 pRCC: small cuboidal or columnar cells with scant pale cytoplasm and hyperchromatic
nuclei arranged on a single layer on basement membrane of papillary core; psammoma bodies,
foamy macrophages, glomeruloid papillae; lower nuclear grade than type 2;

. Type 2 pRCC: large cells with abundant eosinophilic granular cytoplasm and grade 3 nuclei

(prominent nuclei); pseudostratified nuclei; variable foam cells and necrosis.

Figure 1- Microscopic features of papillary RCC subtypes: A - Type 1 pRCC; B - Type 2

pRCC.




Ultrastructure [35]
. Type 1 pRCC: many glycogen granules, many secondary lysosomes containing lipid vacuoles,
and few rough endoplasmic reticulum.

. Type 2 pRCC: many mitochondria, few lipid vacuoles, and many smooth endoplasmic reticulum.

In 1997, two consensus conferences, in Heidelberg, Germany, and Rochester, Minnesota,
recognized the existence of benign papillary neoplasms of the renal tubular epithelium that are
incidental findings, are much more common than clinically recognized pRCC [35]. At the
Rochester conference it was recognized that there are no reliable histological differences between
these small tumors and many clinically detected pRCC, and renal papillary adenoma was defined
on the basis of size, less than 5mm, whereas larger tumors were classified as pRCC [35].

Classically, tumors have been classified as pRCC if papillary structures comprise at least
50% but a variety of other architectural patterns such as tubular, trabecular and solid were reported
[15, 37]. Kovacs et al. suggested that more than 75% of the tumor being composed of papillary
structures may be a better criteria for discriminating pRCCs from nonpapillary RCCs showing 3p
deletions [37]. The presence of solid variants of pRCC that are composed of poorly formed papillae
were reported and this group comprises at most <3% of all pRCC [15].

The morphologic classification of pRCC into type 1 and 2 tumors has been supported by
several histologic studies, although there is relatively limited molecular evidence to substantiate
this subtyping [38]. Type 2 pRCC is composed of at least two genetically distinct subtypes: one
subtype (type 2A) resembles type 1 in terms of indolent tumor behavior, excellent survival, low
tumor grade, similar expression profiles, immunoreactivity, and inferred cytogenetic profiles; the
other subtype (type 2B) is an highly metastatic, aggressive cancer that is molecularly distinct from

type 1 or 2A tumors [38].

4.2 Immunohistochemistry features

Table 3 summarizes common immunchistochemical markers in pRCC.



Immunohistochemical markers of papillary RCC

AE1/AE3 100%
p 504 s 89.3 -100% Other types of RCCs are rarely positive.
VIM 85.7-100 %
CK7 90 % > 80% in type 1; 10-20% in type 2.
PAX 2 85-92.9 %
CD10 67-93%
PAX 8 87.5%
CLDN1 76-86%
MUC1 89% Higher expression rates in type 1.
MYC 67% (type 2 pRCC); 13% High-grade type 2
(other pRCC subtypes)
TOP2a 0.12-95.01% Higher expression rates in type 1 (0.12-

95.01% vs. 0.57—36.98%) than in type 2,

and high grade tumors.

Table 3: Common immunohistochemical markers of papillary RCC. pRCC (papillary RCC); Cytokeratin
AE1/AE3 (AE1/AE3); a-Methylacyl CoA racemase (P504S); Vimentin (VIM); Keratin 7 (CK7); Paired box 2 (PAX2);
cluster differentiation marker 10 (CD10); Paired box 8 (PAX8); Claudin-1 (CLDN1); Carbonic anhydrase IX (CA9);
Mucin 1 (MUC1); V-myc avian myelocytomatosis viral oncogene homolog (MYC); Topoisomerase (DNA) Il alpha

(TOP2a). [15, 39-56].

Other immunohistochemical markers are expressed in pRCC but with less diagnosis impact
than the immunohistochemical markers described on Table 3.

Cell cycle fraction (Ki-67 index) and cell cycle rate (AgNOR score) are different when
comparing the two histologic types of pRCC: both mean AgNOR score and mean Ki-67 index

seem to be significantly higher in type 2 tumors [57].



4.3 Fine needle aspiration (FNA) [58]
. Cells with moderate to scant cytoplasm
. Small and uniform nuclei, often with prominent nuclear groves
. Single and small nucleoli with mild to moderate hipercromasia and mild pleomorphism
. Low to moderate nuclear/cytoplasm ratio
. Foamy macrophages in the background
. Intracellular hemosiderin

. Psammoma bodies within the papillae, and in the background.

Cytological features that are highly sensitive for the diagnosis of pRCC include
intracytoplasmic hemosiderin and foamy macrophages [58]. These findings, in combination with
the presence of papillae, nuclear grooves, inconspicuous nucleoli, increased nuclear to cytoplasmic
ratio, are helpful in the FNA diagnosis of pRCC [58].

The presence of unusually numerous balls or three-dimensional clusters of cells with
smooth borders represent the fragmented tips of the papillae [58]. This appearance may be an

artifact, but is reproducible and may be useful for the diagnosis [58].

5. Flow cytometry features

DNA aneuploidy was reported in 50% pRCC [15]. According to del Vecchio et al. diploid
and aneuploid patterns occur in 35% and 65% of tumors, respectively [59]; a strong correlation
between nuclear grade and stage, as well as between nuclear grade/stage and ploidy pattern; and a

strong correlation between nuclear grade/stage, ploidy pattern and clinical outcome.

6. Chromosomal analysis

Hierarchical clustering suggested two cytogenetic patterns that were reported to be
common but not restricted to type 2 pRCC; one was characterized by combined high-level gains
(ratios >2) of various chromosomes, including those commonly gained as primary and secondary
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aberrations, and another by weakly correlated patterns of less common secondary chromosomal
losses (ratios <I), including losses at 17p; there are increased numbers of chromosomal

abnormalities in type 2 tumors [60] (Table 4).

Chromosomal Abnormalities in papillary RCC

Observation Description Comment

Trisomy 17 80% of pRCC The number of cells with trisomy 17 seems to
increase with tumor growth; additional gains of

chromosomes 12, 16, or 20 parallels malignant

features.

Gains 2 (20.7% pRCC) Duplication of 8q may be a useful marker of worse
169 (32 -55% pRCC), prognosis.

12q (28 - 41.4% pRCC),

89 (19% pRCC), FBXOA47 at 17g12 is often deleted.

3q (43.1% pRCC),

20q (32 -50% pRCC),

loss of Y (87.2% pRCC)

5q (17.2% pRCC)

13 q (17.2% pRCC)

1 q (12.1% pRCC; 28% type 2

pRCC)




pRCC)

8p (12,1% PRCC; in 33% of InpRCC, LOH at 3p25-26 was more common than
type 2 pRCC) at 3pl4.2 and the first was not associated with
Y (73% pRCC), Xp (28% mutations of the VHL gene.

PRCC); Xq (36% PRCC)

Table 4 - Chromosomal abnormalities in papillary RCC. F-box protein 47 (FBXO047); Loss of heterozygosity
(LOH); Ras-association (RalGDS/AF-6) domain family member 1 (RASSF1A); Papillary renal cell carcinoma
(translocation-associated) (PRCC); Transcription factor binding to IGHM enhancer 3 (TFE3); pRCC (papillary RCC);

von Hippel-Lindau tumor supressor (VHL) [15, 37, 60-77].

Gains of chromosomes 12, 16, and 20 are present in small papillary adenomas and the
frequencies of gains of chromosomes 7, 17, 16, 12, 20, and loss of the Y chromosome are similar in
both adenomas and carcinomas [35] (Table 4).

Papillary RCC with chromophilic cell type exhibit a set of chromosomal gains,
characteristically including trisomies of chromosomes 7 and 17 [64]. Fuzesi et al. reported three
cases of pRCCs with clear cell cytomorphology showing loss of 3p but not trisomy of 17, and they
concluded that pRCCs should be classified according to their cytomorphology rather than their
growth pattern [15].

Microsatellite analysis of chromosome 9p suggests the existence of a yet unknown tumor
suppressor gene centromeric to the MTS locus on 9p21, which may play a role in pRCC
progression [78].

Gain of chromosomes 7p and 17p, loss of Y chromosome and additional gains
(chromosome 34, 8p, 12q, 16qg and 20q) are frequently observed in type 1 pRCC, and chromosomal
aberrations of type 2 pRCC show allelic imbalance of one or more of chromosomes 1p, 3p, 5, 6, 8,
9p, 10, 11, 15, 18 and 22: losses of chromosome 11 and 18 mainly, losses of 8 and losses from the
short arm of chromosome 9 exclusively were reported. [15, 39, 76, 77, 79]. In gene profile studies,
high-grade type 2 tumors have been differentiated from a mixed group of pRCC consisting of type

1 tumors, low-grade type 2 tumors, and tumors showing a mixed type 1 and low-grade type 2
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morphology [38]. The considerable variation in the proportion of type 1 and 2 pRCC highlights the
importance of assigning tumors into their correct subtype, according to established criteria [6].

Al-Saleem et al. reported a rare example of oncocytoma to pRCC progression with losses
of chromosomes Y and 1, a common feature of oncocytoma, and a gain of chromosome 7, a feature
of pRCC [80].

So far there are few reports of epigenetic alterations in pRCC. In one study of 61 tumors,
TU3A (the candidate tumor suppressor gene — located at 3p21.1) was methylated in 42% of clear-
cell RCC and 25% of pRCC [81, 82]. The FHIT gene encompasses the common fragile site FRA3B
at 3p14, involved in purine metabolism. FHIT promoter methylation is common (52 to 53%) in
both clear-cell RCC and pRCC [81]. SPINT2 (serine peptidase inhibitor) which encodes a secreted
inhibitor of ¢c-MET activity (activating mutations in the c-MET proto-oncogene associate with

familial pRCC, although somatic mutations are infrequent in sporadic pRCC) [81].

7. Treatment
Table 5 summarizes pRCC treatment.

Papillary RCC treatment

. Surgery

Radical nephrectomy and lymph node dissection can cure early stage pRCC; relapses occur in 20-30% patients.

. Systemic therapy

Renal tumors are highly resistant to both chemotherapy and radiotherapy.

Sunitinib (tyrosine kinase inhibitor), sorafenib (tyrosine kinase inhibitor) and temsirolimus (mTOR inhibitor)
approved by US Food and Drug Administration.

Foretinib— tyrosine kinase inhibitor as well as of VEGR2 - ongoing Phase 1l clinical trial.

Table 5 — Papillary RCC treatment.Mammalian target of rapamycin (mTOR); Vascular endothelial growth factor

receptor 2 (VEGFR2); pRCC (papillary RCC) [15, 29, 83-86].

Metastatic pRCC is characterized by resistance to systemic therapy and by poor survival
[83]. The use of sunitinib and sorafenib, recently approved for advanced RCC, as well as other

VEGF-based therapies warrant study in the clinical trials for patients with metastatic pRCC [83].
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Prospective efforts to characterize the activity of sunitinib in metastatic pRCC yielded
disappointing response rates [84]. A recent study of 41 patients with metastatic pRCC receiving
sunitinib (13 patients) or sorafenib treatment (28 patients) reported a low overall partial response
rate of 4.8% (2 of 41 patients) [85]. Both responders were treated with sunitinib and had response
durations of 8 and 12 months [85]. The Advanced Renal Cell Carcinoma Sorafenib Expanded
Access Program allowed patients in the United States and Canada with metastatic RCC to receive
treatment with sorafenib prior to its regulatory approval [86]. This non-randomized, open-label
program treated 158 with pRCC out of 1891 patients [86]. Of the 107 evaluable subjects with
pRCC, 90 (84%) had a measurable response to treatment with 3 partial responders and 87 with
stable disease for at least 8 weeks, while 17 (16%) patients developed early progression on
treatment [86].

Treatment specific to the c-MET mutation associated with pRCC remains to be identified
[83]. 17AAG, which acts by inhibiting heat shock protein and affects c-MET activation, achieved
responses in a Phase Il trial limited to pRCC patients [83]. Preclinical data, studying a monoclonal
antibody to the c-MET ligand, hepatocyte growth factor, reported antitumor activity, which could
offer a future novel treatment for patients with c-MET-dependent tumors [83].

Hereditary papillary renal tumor tends to be occult and, if not detected and treated, can
spread to other organs [29]. Parenchymal sparing surgery (partial nephrectomy) is recommended
when the largest renal tumor approaches 3 cm in size [29]. Patients whose tumors are < 3 cm are
generally managed with observation [29]. The goal of management is to maintain the patient’s
renal function while minimizing the risk for metastasis [29].

Potential areas of systematic therapy for Hereditary Leiomyomatosis RCC will likely be
designed to prevent increased HIF (Hypoxia induced factor) levels or target the transcription
products of VHL-independent HIF accumulation, such as VEGF (Vascular endothelial growth
factor) and TGF-a (Tumor growth factor alpha)/EGFR (Epidermal growth factor receptor) [16].
One attempt to block the downstream effectors of FH inactivation is through the use of erlotinib, an
oral EGFR tyrosine kinase inhibitor (TKI) [16]. A multicenter phase Il trial with this agent in
patients with locally advanced and metastatic pRCC reported an overall RECIST (Response

12



evaluation criteria in solid tumors) response rate of 11% with an additional 24 patients (53%)
experiencing stable disease [16]. Combination therapy with an mTOR inhibitor or VEGF pathway
antagonist may potentiate the single agent activity of erlotinib [16]. A phase Il trial of erlotinib
(EGFR TKI) in combination with bevacizumab (monoclonal antibody against VEGF) is currently
underway and is one of the trials designed to evaluate this strategy [16].

Rebecca Lim et al. reported a case of spontaneous regression of histologically confirmed

metastatic type 2 pRCC in the absence of intervening systemic therapy or surgery [87].

8. Prognosis

Table 6 summarizes pRCC prognostic factors.

Predictors

TNM staging system The predictive value of the 2010 TNM regarding CSS of pRCC is not superior when
compared to the 2002 TNM.

Nuclear grade Significant differences for CSS of pT1b vs. pT2a and pT3b vs. pT3c in pRCC.

Histological subtype Papillary histological subtype associates with good prognosis: low stage and grade,
small tumor size and high % of CSS.

Type 2 is usually larger, advanced and less differentiated and displays more frequently
necrosis and lymphovascular invasion compare to type 1.
Type 2 pRCC can present extensive nodal metastasis.

Tumor extension The inferior vena cava, the renal vein, or its branches (stage T3b and T3c) occurs in
8.2%. Spread to mediastinal lymph nodes and supraclavicular lymph nodes are not
unusual; such spread is considered to represent distant metastases and classified as M1
disease. Nodal involvement is not necessarily associated with worst prognosis.
Visceral metastases in 5.7%-11%, including lung, bone and brain, and low median
survival (9.1 months).

Tumor necrosis Controversial parameter as negative predictor for metastasis-free and overall survival.

FN1 Increased FN1 mRNA expression seems to correlate to aggressive behavior.

EGF-R Intermediate/strong EGF-R expression seems to associate to higher tumor grade,
distant metastasis, and worst long-term survival.

Claudin-1 Loss of claudin-1 expression occurs in aggressive tumors and associates to shortened

disease-specific survival

13



IMP3 IMP3 expression may predict tumor metastasis in patients with localized disease.
Chromosomal Losses of 8p, 9p, and 11q associate with higher T-stage and higher clinical stage, loss
abnormalities of 8p with positive M-stage, and loss of 9p and gain of 3q with positive N-stage.

Polysomy 7 associates with higher nuclear grade and higher pathological stage.

Table 6 — Prognostic factors. Tumor-node-metastasis classification system (TNM); cancer-specific survival (CSS);
Epidermal Growth Factor Receptor (EGF-R); Fibronectin (FN1); Insulin-like growth factor 2 mRNA binding protein 3

(IMP3); pRCC (papillary renal cell carcinoma). [2, 15, 44, 60, 88-97]

Two large pediatric series report the outcome of 32 patients with pRCC [9]. 75 % (24/32)
presented with disease limited to the kidney, and 22 of the 24 were free of disease; death from
disease occurred in one T2NOMX tumor and the other died from other causes [9]. Of the remaining
eight patients with higher stage disease, three (TANOMX, T3N1MO0,T2,N2,M0) died of their

disease [9].

Future Perspectives

Papillary RCC is the second most common renal cell carcinoma. Regrettably pRCC is
usually asymptomatic or without specific symptoms and signs, and approximately 20% of pRCC
are incidental findings. There are no specific tumor markers available for diagnostic, prognostic or
predictive purposes. Papillary RCC diagnosis, prognosis and treatment are based on
histopathologic features but their subtyping seems unsatisfactory. Molecular profiling is an
emerging promising tool for new biomarker identification that may provide a better understanding
of pRCC pathogenesis and eventually improve the accuracy of predicting prognosis and treatment

of patients.

Executive Summary

‘ Executive Summary

Epidemiology
Papillary RCC (pRCC) account for ~ 10% of renal cell tumors
pRCC is the most common histologic subtype in pediatric RCC

Range of age: third to eighth decades; male-to-female ratio: 2:1 to 3.9:1
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Lifestyle Risk Factors
Cigarette smoking and ACKD associate with pRCC, but not obesity; hypertension and fat or animal product intake

remain controversial

Genetic syndromes
Inhered pRCC: Hereditary papillary RCC (HPRCC); Hereditary leiomyomatosis RCC (HLRCC); PTEN hamartoma
tumor syndrome (PTEN-HTS); Birt-Hogg-Dubé syndrome (BHD); Hyperparathyroidism-jaw tumor syndrome (HPTJT);

Familial papillary thyroid cancer (FPTC)

Pathological features
The morphologic classification of pRCC into type 1 and 2 tumors is supported by several studies but with limited

molecular evidence to substantiate this subtyping

Immunohistochemical markers
p504s (89.3 — 100%), rarely in other RCC; CK7 (90%: > 80% in type 1; 10-20% in type 2); MUC 1 and TOP2a with

higher expression in type 1 pRCC; MYC in 67% of type 2 pRCC

Chromosomal abnormalities

Main pRCC chromosomal abnormalities: trisomy 7, 17 and 3; others gains (2, 16q, 12q, 8q, 3q, 20q, 5q, 13q, 1q), loss
of Y, LOH (6q, 9p, 1p, 4q, 13q, 11q, 3p, 8p, Y, Xp, Xq)

Gain of chromosomes 7p and 17p, loss of Y chromosome and additional gains (chromosome 3¢, 8p, 12q, 16q and 20q)
frequent in type 1 pRCC; chromosomal aberrations of type 2 pRCC show allelic imbalance of one or more

chromosomes: 1p, 3p, 5, 6, 8, 9p, 10, 11, 15, 18 and 22

Treatment

Radical nephrectomy and lymph node dissection can cure early stage pRCC; relapses in 20-30%

Highly resistant to both chemotherapy and radiotherapy; Sunitinib (tyrosine kinase inhibitor), sorafenib (tyrosine kinase
inhibitor) and temsirolimus (mTOR inhibitor) approved by US Food and Drug Administration; Foretinib — tyrosine

kinase inhibitor as well as of VEGR2 - ongoing Phase Il clinical trial

Prognosis

Specific prognosis features of pRCC remain controversial
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e Please note: A maximum of 20 references are permitted
e  Financial disclosure/Acknowledgements

Commentaries



Commentaries are short articles that are similar to Editorials, yet provide a more detailed discussion
of a topic.

Word limit: 1500-3000 words (excluding summary, keywords and references).
Required sections:
e Keywords
e Photo (headshot) of authors (including all co-authors)
e Please note: No figures, tables or boxes are permitted in commentaries
e Please note: A maximum of 20 references are permitted
e Financial disclosure/Acknowledgements

|
Opinions

Opinion articles should typically be informed, agenda-setting and authoritative. If addressing a
problem, they should also present coherent argued solutions. They can address issues relating to
scientific research, or peripheral areas of debate affecting industry and academia of concern to the
journal’s scope.

Word limit: 1500 words maximum (excluding summary, keywords and references).
Required sections:

e Keywords

e Photo (headshot) of authors (including all co-authors)

e Please note: No figures, tables or boxes are permitted in editorials

e Please note: A maximum of 20 references are permitted

e Financial disclosure/Acknowledgements

Interviews

Interviews are conducted with key opinion leaders in the field, and can include a look back over their
career and achievements to date, a discussion on their current research, and their thoughts and
observations on the field as a whole.

Word limit: 1500 words
Required sections:
e Summary/biographical paragraph
e Series of questions for discussion (provided by the journal’s Commissioning Editor)
e Response from the author to each point
e Additional reference sources for the interested reader

Priority paper evaluations

Priority paper evaluations review significant, recently published original research articles carefully
selected and assessed by specialists in the field (not a paper from the author’s own group). The
original research detailed in the chosen paper is discussed with the aim of keeping readers informed
of the most promising discoveries/breakthroughs relevant to the subject of the journal through
review and comment from experts.

Priority Paper Evaluations are intended to extend and expand on the information presented, putting
it in context and explaining why it is of importance.



The ideal article will provide both a critical evaluation and the author’s opinion on the quality and
novelty of the information disclosed.

Word limit: 1500 words maximum (excluding summary, keywords and references).

Required sections (for a more detailed description of these sections see Article sections):
e Summary

Keywords

Summary of methods and results

Discussion

Future perspective

Executive summary

References: Please note: a maximum of 20 references are permitted

Figures/tables: if necessary, only one of each is permitted

Reference annotations

Financial disclosure/Acknowledgements

Conference scenes

Conference scenes aim to summarize the most important research presented at a recent conference
in the subject area of the journal.

It is not usually feasible to attempt comprehensive coverage of the conference, as presentations are
frequently too numerous for each to be done justice. The author should focus on those presentations
that are most topical, interesting or thought-provoking.

Word limit: 1500 words maximum (excluding abstract, conference details and references).
Required sections:

e Conference details (title, date, location)

e Abstract/overview of meeting of approximately 100 words (120 words max)
Please note: No figures, tables or boxes are permitted in conference scenes
Please note: A maximum of 20 references are permitted

Financial disclosure/Acknowledgements

Company profiles

Company profiles allow representatives from pharmaceutical, biotechnology, etc. companies to
describe the work currently being carried out within their particular organization, relevant to the field
of the journal in question.

These reports are intended to provide an insight into the history and strategy of a company and
profile its corporate capabilities, advanced technologies and future potential.

Word limit: 2000 words
Required sections (for a more detailed description of these sections see Article sections):
e Summary



Keywords

Introduction — brief factual account of the history and strategy of the company including
background information e.g., the year the company was founded, number of employees etc.
Future perspective

Summary points — 8-10 bullet point sentences highlighting the key points of the profile
Please note: A maximum of 20 references are permitted

Figures/tables: if necessary, only one of each is permitted

Financial disclosure/Acknowledgements

Letters to the Editor
Readers may submit Letters to the Editor, commenting on an article published in the journal.
Word limit: 1500 words

Inclusion of Letters to the Editor in the journal is at the discretion of the Editor. All Letters to the
Editor will be sent to the author of the original article, who will have 28 days to provide a response
to be published alongside the Letter.

Drug evaluations

Separate author guidelines for the submission of this article type are available.

Clinical trial commentaries

Separate author guidelines for the submission of this article type are available.

Spacing & headings

Please use double line spacing throughout the manuscript. No more than four levels of subheading
should be used to divide the text and should be clearly designated.

Abbreviations
Abbreviations should be defined on their first appearance, and in any table and figure footnotes. It is
helpful if a separate list is provided of any abbreviations.

Spelling

US-preferred spelling will be used in the finished publication.



Summary

Not more than 150 words, this should not be an abstract but merely a scene-setting summary
outlining the article scope and briefly putting it in context. The role of the summary is to draw in the
interested casual browser.

Keywords
Up to 10 keywords (including therapeutic area, mechanism(s) of action etc.) plus names of drugs and
compounds mentioned in the text.

Future perspective
The author is challenged to include speculative viewpoint on how the field will have evolved 5-
10 years from the point at which the article was written.

Executive summary
A series of bulleted statements representing key conclusions, unresolved issues and points for
emphasis of work in future, under the main headings of the article.

Example:

Executive summary
HIV-1 Gag reaches the site of assembly via specific vesicular trafficking pathways

* HIV-1 Gag directs the assembly process and forms the core of the virus particle. Gag moves to the site of assembly, dassically the
plasma membrane, through a series of interactions with components of cellular vesicular transport pathways.

ESCRT & HIV-1 budding

« Direct interactions between Gag and components of the endosomal sorting complex required for transport (ESCRT) have been
identified that link endosomal protein sorting machinery to viral budding. ESCRT is made up of a complex network of interacting
proteins, and disruption at a number of steps can inhibit viral budding

* Gag-ESCRT interactions are well defined and represent a logical target for future antiretroviral therapy.

AP-3 & the role of the multivesicular body

* Gag interacts with the AP-3 heterotetrameric complex involved in trafficking of cellular proteins to the late endosome. The
interaction occurs between the & subunit of AP-3 and helix 1 of the matrix protein region of Gag.

* Disruption of the Gag-AP-3 interaction inhibits particle assembly, and the colocalization of Gag and multivesicular body (MVB)
markers is prevented. This implicates AP-3 as a part of the productive particle assembly pathway, and suggests that the MVB may
play an intermediate role during Gag trafficking.

inositi itol (4,5) bis asa i of the site of virus assembly

o The cellular phospl (4,5 (PI[4,5]P2) is found predominantly on the
inner leaflet of the plasma membrane. Disruption of PI(4,5)P2 at this site inhibits assembly. P4,5)P2 may act as a triggering
molecule to determine the specificity of the Gag-membrane interaction and subsequent assembly events.

* MA interaction with P4,5)P2 triggers a conformational change that makes the N-terminal myristic acid moiety more accessible
for membrane interactions.

Env protein trafficking

 An increasing body of evidence suggests that endocytosis and recycling of Env is essential for assembly of infectious particles. Env
interacts mainly with the AP-2-associated endocytic machinery through a YXXe motif and a dileucine motif in the cytoplasmic tail

* Tail-interacting protein (TIP)47 was recently shown to serve as a linker between Gag and Env, and to play a role in incorporation of
Env onto virions. TIP47 normally functions in retrograde endosome-to-TGN transport.

Role of Vpu in trafficking of viral or cellular factors

* Vpu enhances release of HIV-1 particles from human cells through an unknown mechanism involving the cellular recycling pathways.

Conclusions

* The pace of discovery in the trafficking of structural proteins of HIV-1 is accelerating.

« The precise order in which Gag reaches endosomal membranes/MVB versus the plasma membrane remains debated. Advanced

live cell imaging techniques should clarify this area.
* Opportunities for new targets for the development of antiretroviral drugs exist at numerous points along the assembly pathway. The
most logical targets at present are the direct interactions of discrete motifs within Gag or Env and the cellular binding partners.

Authors should focus on recent papers and papers older than 5 years should not be included except
for an over-riding purpose.

References should be denoted numerically and in sequence in the text, using Arabic numerals placed
in square brackets, i.e., [12].

Please note: A maximum of 20 references are permitted in Editorials, Priority Paper Evaluations and
Conference Scenes.



Format
e Author’s names should appear without full stops in their initials
Quote first six authors’ names. If there are more than six, then quote first three et al
A full stop follows authors’ names.
Journal name should be in italics and abbreviated to standard format
Volume number followed by comma, not bold
Page number range separated by a hyphen with no spaces, followed by the year in brackets,
and then a full stop

Examples

Journal example:

Fantl JA, Cardozo L, McClish DK et al. Estrogen therapy in the management of urinary incontinence
in postmenopausal women: a meta-analysis. Obstet. Gynecol. 83(1), 12-18 (1994).

Book example:

De Groat WC, Booth AM, Yoshimura N. Neurophysiology of micturition and its modification in
animal models of human disease. In: The Autonomic Nervous System (Volume 6). Andrews WR (Ed.),
Harwood Academic Publishers, London, UK, 227-289 (1993).

Meeting abstract example:

Smith AB, Jones CD. Recent progress in the pharmacotherapy of diseases of the lower urinary tract.
Presented at: 13th International Symposium on Medicinal Chemistry. Atlanta, GA, USA, 28
November-2 December 1994.

Patent example:

Merck Frosst Canada, Inc. WO9714691 (1997).

(Use the following formats for patent numbers issued by the World, US and European patent offices,
respectively: WO1234567, US1234567, EP-123456-A).

|
Reference annotations
Papers or of particular interest should be identified using one or two asterisk symbols:

e * =0f interest
e ** = of considerable interest

Each of the chosen references should be annotated with a brief sentence explaining why the
reference is considered to be of interest/particular interest.



Figures should be numbered consecutively according to the order in which they have been first cited
in the text. Define in the legend all abbreviations that are used in the figure.

Figures should be provided in separate files to the text. It is unnecessary to incorporate the figures
into the body of the manuscript.

Please ensure that scale bars are included where appropriate.

Please note: No figures are permitted in Editorials and Conference Scenes.

Color figure charge

Future Medicine has a charge for the printing of color figures (i.e. each color page) in the print issue

of the journal. We have no page charges, unlike some other publishers, and aim to keep our color
charge to a minimum.

This charge does not apply to the online (including PDF) version of articles, where all figures appear
in color at no charge.

Chemical structures

If possible, please submit structures drawn in ISISDraw or Chemdraw format. However, chemical
structures can be redrawn in-house. Please use the following conventions:

e Always indicate stereochemistry where necessary — use the wedge and hash bond
convention for chiral centers and mark cis/trans bonds as such.

e Draw small peptides (up to five amino acids) in full; use amino acid abbreviations (Gly, Val,
Leu, etc.) for larger peptides.

e Refer to each structure with a number in the text; submit a separate file (i.e., not pasted

throughout the text) containing these numbered structures in the original chemical drawing
package that you used.

Electronic figure files

Please submit any other illustrations/schemes in an editable electronic format such as lllustrator,
PowerPoint, Excel or as postscripted/encapsulated postscripted (.ps/.eps) files.

Photos should be provided at a resolution of 600 dpi, or as high as possible.

Copyright

If a figure has been published previously (even if you were the author), acknowledge the original

source and submit written permission from the copyright holder to reproduce the material where
necessary.



As the author of your manuscript, you are responsible for obtaining permissions to use material
owned by others. Since the permission-seeking process can be remarkably time-consuming, it is wise
to begin writing for permission as soon as possible.

Future Medicine is a signatory to the STM Permissions Guidelines produced by the International
Association of Scientific, Medical and Technical Publishers (http://www.stm-assoc.org/). Permission is,
or in the case of an express permission requirement should be, granted free of charge by signatory
organizations, with respect to a particular journal article or book being prepared for publication, to:

= Use up to three figures (including tables) from a journal article or book chapter, but:
not more than five figures from a whole book or journal issue/edition;
not more than six figures from an annual journal volume; and
not more than three figures from works published by a single publisher for an
article, and not more than three figures from works published by a single publisher
for a book chapter (and in total not more than thirty figures from a single publisher
for re-publication in a book, including a multi-volume book with different authors
per chapter).

= Use single text extracts of less than 400 words from a journal article or book chapter, but

not more than a total of 800 words from a whole book or journal issue/edition.

Permission to go beyond such limits may be sought although in such instances the permission grant
may require permission fees. Important — although permission may be granted without charge,
authors must ensure that appropriate permission has nevertheless been obtained. Co-signatories of
the permissions agreement can be found on the following website: http://www.stm-assoc.org/stm-
permission-guidelines/.

Please send us photocopies of letters or forms granting you permission for the use of copyrighted
material so that we can see that any special requirements with regard to wording and placement of
credits are fulfilled. Keep the originals for your files. If payment is required for use of the figure, this
should be covered by the author.

Tables/Boxes should be numbered consecutively according to the order in which they have been first
cited in the text. Define in the legend all abbreviations that are used in the table/box.

Tables/boxes to appear in the article should fit onto one A4 page. Any table/box larger than one A4
page will be included as an online supplementary file.

Please note: No tables or boxes are permitted in Editorials and Conference Scenes.

|
Electronic files

Tables/Boxes should be provided in separate files to the text, preferably in either Word or Excel
format. It is unnecessary to incorporate the tables/boxes into the body of the manuscript.

Copyright
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http://www.stm-assoc.org/stm-permission-guidelines/
http://www.stm-assoc.org/stm-permission-guidelines/

If a table or box has been published previously (even if you were the author), acknowledge the
original source and submit written permission from the copyright holder to reproduce the material
where necessary.

As the author of your manuscript, you are responsible for obtaining permissions to use material
owned by others. Since the permission-seeking process can be remarkably time-consuming, it is wise
to begin writing for permission as soon as possible.

Please send us photocopies of letters or forms granting you permission for the use of copyrighted
material so that we can see that any special requirements with regard to wording and placement of
credits are fulfilled. Keep the originals for your files. If payment is required for use of the table/box,
this should be covered by the author.

The STM Permissions Guidelines also apply to tables. Please see above for information.

Please ensure that manuscripts are submitted on or before the agreed deadline. If a manuscript
requires authorization by your organization before submission, please remember to take this into
account when working towards these deadlines.

First draft submission should be made via our online submission system in the first instance.
Guidelines to using the system can be found here. If submitting a solicited manuscript, please use the
email address that you have been contacted on. If possible, manuscripts should be submitted in MS
Word v. 6-8 format. However, we can convert most word-processing packages.

To help with the speed of processing of an article, authors should ensure that their article has been
edited for language and grammar by a fluent English speaker prior to submission.

Peer review

Once the manuscript has been received in-house, it will be peer-reviewed (this usually takes up to 2—
3 weeks). Please provide a list of suitable peer reviewers with your initial submission.

Revision

After peer review is complete, a further 2 weeks is allowed for any revisions (suggested by the
referees/Editor) to be made.

In-house production

After the revised manuscript has been accepted for publication, it will undergo production in-house.
This will involve type-setting, copy-editing, proof-reading and re-drawing of any graphics. Authors
will receive proofs of the article to approve before going to print, and will be asked to sign a
copyright transfer form (except in cases where this is not possible, i.e., government employees in
some countries).

Please note that once the author receives the copy of their article for approval, our production
department will need to hear from them within a tight deadline to ensure the issue is published on


http://onlinesubmissions.future-science-group.com/cms/index.php?tag=2%0A
http://onlinesubmissions.future-science-group.com/cms/index.php?module=MOOnlineSubmission&func=viewInstructions&tag=2&journal=

schedule. If you believe you may be away and unable to check the galley proofs at any point, please
let the Commissioning Editor know.

Future Medicine titles endorse the Uniform Requirements for Manuscripts Submitted to Biomedical
Journals, issued by the International Committee for Medical Journal Editors, and Code of Conduct for
Editors of Biomedical Journals, produced by the Committee on Publication Ethics. This information is
also available at www.futuremedicine.com

Manuscript submission & processing

Future Medicine titles publish a range of article types, including solicited and unsolicited reviews,
perspectives and original research articles. Receipt of all manuscripts will be acknowledged within

1 week and authors will be notified as to whether the article is to progress to external review. Initial
screening of articles by internal editorial staff will assess the topicality and importance of the subject,
the clarity of presentation, and relevance to the audience of the journal in question.

If you are interested in submitting an article, or have any queries regarding article submission, please
contact the Managing Commissioning Editor for the journal (contact information can be found on
our website at: www.futuremedicine.com. For new article proposals, the Managing Commissioning
Editor will require a brief article outline and working title in the first instance. We also have an active
commissioning program whereby the Commissioning Editor, under the advice of the Editorial
Advisory Panel, solicits articles directly for publication.

External peer review

Through a rigorous peer review process, Future Medicine titles aim to ensure that reviews are
unbiased, scientifically accurate and clinically relevant. All articles are peer reviewed by three or more
members of the International Advisory Board or other specialists selected on the basis of experience
and expertise. Review is performed on a double-blind basis — the identities of peer reviewers and
authors are kept confidential. Peer reviewers must disclose potential conflicts of interests that may
affect their ability to provide an unbiased appraisal (see Conflict of Interest Policy below). Peer
reviewers complete a referee report form, to provide general comments to the editor and both
general and specific comments to the author(s).

Where an author believes that an editor has made an error in declining a paper, they may submit an
appeal. The appeal letter should clearly state the reasons why the author(s) considers the decision to
be incorrect and provide detailed, specific responses to any comments relating to the rejection of the
review. Further advice from members of the journal’s Editorial Advisory Panel external experts will be
sought regarding eligibility for re-review.

Revision

Most manuscripts require some degree of revision prior to acceptance. Authors should provide two
copies of the revised manuscript — one of which should be highlighted to show where changes have
been made. Detailed responses to reviewers' comments, in a covering letter/email, are also required.
Review manuscripts may be accepted at this point or may be subject to further peer review. The final
decision on acceptability for publication lies with the journal editor.

Post-acceptance

Accepted review manuscripts are edited by the in-house Future Medicine editorial team. Authors will
receive proofs of their article for approval and sign off and will be asked to sign a transfer of


http://www.futuremedicine.com/
http://www.futuremedicine.com/

copyright agreement, except in circumstances where the author is ineligible to do so (e.g.
government employees in some countries).

Accelerated publication option

Our accelerated publication option provides publication of accepted articles online ahead of the print
issues, within 6 weeks of submission, subject to a per-page fee. If you are interested in this option,
please inform the relevant Editor once they have confirmed receipt of your first draft.

Open Access option

Authors of accepted peer-reviewed articles may choose to pay a fee in order for their published
article to be made accessible on an open access basis at www . futuremedicine.com and flagged
as such on the website. The Open Access Option policy means that users have unrestricted rights to
reuse open access content for educational and research purposes but not for commercial use.

The Open Access Option is available for all article types except Drug Evaluation & Device Evaluation
articles.

The Open Access Option fee is £1,700 (plus VAT, where applicable). More details regarding this
option can be found at our website.

Author disclosure & conflict of interest policy

Authors must state explicitly whether potential conflicts do or do not exist (e.g. personal or financial
relationships that could influence their actions) and any such potential conflict of interest (including
sources of funding) should be summarized in a separate section of the published review. Authors
must disclose whether they have received writing assistance and identify the sources of funding for
such assistance. Authors declaring no conflict of interest are required to publish a statement to that
effect within the article.

Authors must certify that all affiliations with or financial involvement with any organization or entity
with a financial interest in or financial conflict with the subject matter or materials discussed in their
manuscript have been disclosed. Please note that examples of financial involvement include:
employment, consultancies, honoraria, stock ownership or options, expert testimony, grants or
patents received or pending and royalties. This is list is not exclusive of other forms of financial
involvement. Details of relevant conflicts of interests (or the lack of) must be declared in the
‘Disclosure’ section of the manuscript for all listed authors.

External peer reviewers must disclose any conflicts of interest that could bias their opinions of the
manuscript, and they should disqualify themselves from reviewing specific manuscripts if they believe
it appropriate. Should any such conflict of interest be declared, the journal editor will judge whether
the reviewer’s comments should be recognized or will interpret the reviewer's comments in the

context of any such declaration.
|
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Ethical conduct of research

For studies involving data relating to human or animal experimental investigations, appropriate
institutional review board approval is required and should be described within the article. For those
investigators who do not have formal ethics review committees, the principles outlined in the
Declaration of Helsinki should be followed. For investigations involving human subjects, authors
should explain how informed consent was obtained from the participants involved.

Patients’ rights to privacy

Patients have a right to privacy that should not be infringed without informed consent. Identifying
information should not be included unless the information is essential for scientific purposes and the
patient (or parent or legal guardian) gives written informed consent for publication. Informed
consent for this purpose requires that the patient be shown the manuscript to be published. When
informed consent has been obtained it should be indicated in the manuscript.

In attempting to maintain patient anonymity, identifying details should be omitted where they are
not essential. However, patient data should never be amended or falsified. Informed consent should
be obtained whenever there is any doubt that anonymity can be assured.

Use of personal communications & unpublished data

Where an individual is identified within a review as a source of information in a personal
communication or as a source for unpublished data, authors should include a signed statement of
permission from the individual(s) concerned and specify the date of communication.

|
Clinical trial registration

Future Medicine titles prefer to publish clinical trials that have been included in a clinical trials registry
that is accessible to the public at no charge, is electronically searchable, is open to prospective
registrants and is managed by a not-for-profit organization, such as www.clinicaltrials.gov
(sponsored by the United States National Library of Medicine). Whilst referees will take registration
status into account, all well designed and presented trials and corresponding data will be considered
for publication.

Errata/corrigenda

Mistakes by either editor or author should be identified wherever possible and an erratum or
corrigendum published at the earliest opportunity. We will attempt to contact the author of the
original article to confirm any error, and publish an appropriate erratum or corrigendum at the
earliest opportunity.


http://www.clinicaltrials.gov/

Permissions for reproduced or adapted material

Authors must acknowledge the origin of all text, figures, tables or other information that has been
adapted or reproduced from other publications. Authors must provide a copy of the original source
documents and should submit permission from the authors of the original work and the original
publishers for unlimited use in all markets and media (that includes both electronic and print use in
any language).

|
Duplicate publication/submission & plagiarism

All manuscripts submitted to Future Medicine titles are considered for publication on the
understanding that they have not been published previously elsewhere or are under consideration for
publication elsewhere. The journal may, however, consider republication of a paper previously
published in a language other than English, subject to prominent disclosure of the original source
and with any necessary permission. Authors will be asked to certify that the manuscript represents
valid work and that neither this manuscript nor one with substantially similar content under their
authorship has been published or is being considered for publication elsewhere, except as described
in an attachment, and copies of closely related manuscripts are provided.

All submitted articles will be evaluated using plagiarism detection software, which compares the
submitted manuscript with full text articles from all major journal databases and the internet.

The use of published or unpublished ideas, words or other intellectual property derived from other
sources without attribution or permission, and representation of such as those of the author(s) is
regarded as scientific misconduct and will be addressed as such.

Misconduct

If misconduct by authors or reviewers is suspected, either pre- or post-publication, action will be
taken. An explanation will be sought from the party or parties considered to be involved. If the
response is unsatisfactory, then an appropriate authority will be asked to investigate fully. Future
Medicine will make all reasonable attempts to obtain a resolution in any such eventuality and correct
the record or archive as necessary.



