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1.0  STUDY OBJECTIVES

1.1

To determine the incidence of life-threatening medical conditions in survivors of Wilms tumor, specifically a) congestive heart failure; b) second malignant neoplasms (SMNs); c) renal failure; and d) pulmonary fibrosis and interstitial lung disease.  To relate the risks of these events to the type and amount of radiation and chemotherapy received;


1.2

To determine mortality rates in former Wilms tumor patients and to compare these with age, calendar period, and sex-specific national population rates;


1.3

To determine the risks of serious pregnancy complications and other adverse reproductive events in survivors of Wilms tumor, and to correlate their occurrence with the type and amount of radiation and chemotherapy received in childhood.  To determine the rates of natality in former Wilms tumor patients and to compare these with national statistics and determine congenital anomalies in offspring;


1.4

To determine the frequency of Wilms tumor and other cancers in the children and other family members of Wilms tumor patients.  Specifically, a) to estimate the recurrence risk in siblings and offspring; and b) to identify familial cancer syndromes that may involve Wilms tumor patients;


1.5

To serve as a case-finding resource, identifying the most informative subgroups of Wilms tumor patients for use by a) molecular biologists studying mutations in identified or prospective Wilms tumor genes including genes for familial Wilms tumor; and b) epidemiologists studying parental occupational exposures and other environmental risk factors. 

2.0  BACKGROUND
2.1
Genetic Epidemiology of Wilms Tumor

2.11
A Model for Childhood Cancer

Wilms tumor is an important model for the study of fundamental mechanisms of carcinogenesis.  Statistical study of the incidence and age at diagnosis of patients with retinoblastoma led Knudson to develop his famous two-hit model of carcinogenesis, which was subsequently extended to Wilms tumor. [1,2]  The genetics of Wilms tumor are more complex than originally believed, however, with several genes now known to be involved in Wilms tumor genesis versus the single gene for retinoblastoma.[3]  Epidemiological evidence suggests that some bilateral and multifocal Wilms tumors may arise from somatic mosaicism rather than a germ line mutation, contradicting a central tenet of the two-hit model. [4] Two distinct pathogenetic entities are identifiable on the basis of precursor lesions: perilobar nephrogenic rests (PLNR), which occur in association with growth anomalies; and intralobar nephrogenic rests (ILNR) which occur in association with WT1 mutations.[5]  This provides phenotypic evidence for genetic heterogeneity.

2.12
Wilms Tumor Genes

The observation that the rare WAGR syndrome (Wilms tumor, aniridia, genitourinary abnormalities and mental retardation) was invariably associated with interstitial deletions of chromosome 11p13, and that tumor tissue at this same locus often displayed loss of heterozygosity (LOH), led ultimately to the cloning of the first Wilms tumor gene WT1. [6- 12]  Ninety percent of patients with the even rarer Denys-Drash syndrome (DDS: male pseudohermaphroditism, protein-losing nephropathy and Wilms tumor; or males with only 2 of these 3 features; or females with the classically described nephropathy) harbor germ line mutations in WT1. Most are missense mutations resulting in single amino acid substitutions. [13-16] Microscopic examination of the kidney in patients with the WAGR and DDS syndromes often reveals ILNR. [17] The frequencies of germ line WT1 mutations in patients with bilateral Wilms tumor and of detectable WT1 mutations in Wilms tumor specimens are both low. Linkage at the WT1 locus has been excluded in most familial cases [18-22] The gene for Beckwith-Wiedemann syndrome (BWS: organ hypertrophy, hyperglossia, perinatal hypoglycemia, abdominal wall defects and propensity for embryonal tumors) maps to chromosome11p15.5.  Here several genes (IGF2, p57KIP2, H19, KVLQT1) that regulate somatic growth are subject to dysregulated imprinting. This is the location for the putative second Wilms tumor gene, WT2, which has yet to be cloned. [23-29]
2.13
Familial Aggregation and Patterns of Inheritance

The pattern of transmission for hereditary Wilms tumor is likely autosomal dominant with incomplete and variable penetrance and expressivity.[30-33]  While some familial cases involve mutations in WT1, more are associated with the familial Wilms tumor genes FWT1 at 17q and FWT2 at 19q, for which fine scale mapping is currently underway. Further understanding of familial risk is essential for counseling the rapidly increasing pool of survivors and to provide valuable information to molecular biologists attempting to isolate the gene(s) responsible.

2.2
Long Term Consequences of Childhood Cancer Treatment

Five year survival percentages for patients enrolled in National Wilms Tumor (NWTS) protocols were 79.7% for 1969-74 enrollees, 81.6% for 1975-1979, 86.3% for 1980-84, 88.6% for 1985-1989 and 90.4% for 1990-1995, and are among the highest for childhood cancer. Despite similar treatment, only some survivors develop late complications of therapy. Studies to date have identified several of the most serious complications. Specific disease, treatment and host related risk factors, however, require further investigation. The systematically treated and followed NWTS cohort is ideal for study of these questions.

2.21
Gonadal Function and Fertility

The effect of radiation on reproductive function is dose and age dependent. [34, 35] In an NCI study, Byrne and colleagues found relative fertility (compared with sibling controls) was 0.75 for female cancer survivors receiving sub-diaphragmatic radiation. For the subgroup of 29 Wilms tumor survivors, relative fertility was 1.47 (95% C.I. 0.81-2.65). Females treated in the pre-pubertal years did not experience premature menopause. [36, 37]  Chiarelli and colleagues studied a similar Canadian cohort, of whom 46  had Wilms tumor. Women treated with abdominal-pelvic radiation without the use of alkylating agents had a relative risk of early menopause of 1.62 and a relative fertility of 0.77, neither of which was statistically significant.[38]  Neither study included sufficient numbers of Wilms tumor patients for stable statistical results. Small studies of Wilms tumor survivors have indicated that ovaries or uterus may be decreased in size in those who received whole abdomen radiation therapy (RT). [39, 40] This may affect both fertility and pregnancy outcomes and requires additional study. Testicular radiation can cause azoospermia, due to scatter from abdominal-pelvic radiation. [41, 42]  Studies with substantially larger numbers of patient are needed, however, to definitively investigate these issues.

2.22
Pregnancy Outcomes

Adverse pregnancy outcomes have been reported in Wilms tumor survivors treated with abdominal radiation prior to 1980.[43-46] Rates of perinatal mortality and low birth weight were eight and four times higher, respectively, than among US white women.[46] Female survivors were four times more likely than sibling controls to have adverse outcomes such as low birth weight, preterm delivery, birth defects and neonatal death. This was not seen in the wives of male survivors. [43]  Further follow-up of the NWTS cohort will vastly increase the numbers of patient offspring available for such studies.

2.23
Second Malignant Neoplasms

Survivors of childhood cancer are at increased risk of developing a second malignant neoplasm (SMN). The cumulative risk at 20 years varies between 3-10% over several studies and is 5-20 times greater than that expected in the general population.[47-51] The incidence of SMNs following Wilms tumor in NWTS patients was initially reported in 1988 for those patients enrolled between 1969 and 1982.  Fifteen SMNs were identified among 2,438 patients. The observed (O) to expected (E) or standardized incidence ratio (SIR) was 8.5 (4.7-14.0). [52]  The 4 patients who developed hepatocellular carcinoma all had right-sided tumors for which they received flank radiation. None had cirrhosis and neither of 2 tested had positive serology for Hepatitis B. Three of the 4 had a congenital anomaly or other heritable disease, suggesting the potential for an unstable genome. [53] These results were updated in 1996 based on follow-up through 1993 of 5,278 patients enrolled through 1991.  A similar SIR of 8.4, with 43 SMNs, was observed.[54]
The Childhood Cancer Survivor Study (CCSS) reported 14 SMNs among 1,174 survivors of Wilms tumor for an SIR of 6.0 (3.4-9.9) and a 20-year cumulative risk of SMN of 1.6%.[47] Three breast cancers were found and the relative risk in multivariate analysis was 12.4 (1.9-78.7). Because of the long latency period for breast cancer and other solid tumors, survivors of Wilms tumor from the CCSS and NWTS cohorts are just now beginning to reach the ages at which substantial numbers of excess cancers may be expected. Large numbers of patients were treated with doxorubicin, a radiation sensitizer and topoisomerase II inhibitors, only after 1980. Continued follow-up is essential to determine the long term risk posed by doxorubicin and to confirm or refute the suggestion from the second NWTS study that exposure to chemotherapy alone, without radiation, may itself increase the risk of second malignancies.[54]
2.24
Contralateral Wilms Tumor

Children with bilateral Wilms tumor, either at initial diagnosis or subsequently, have a lower overall survival and a higher incidence of renal failure. [55-57] Bilateral disease, whether synchronous or metachronous, is strongly associated with the precursors ILNR and PLNR.[5]  Children who develop another Wilms tumor in the contralateral kidney are generally believed to have a genetic predisposition, in accordance with Knudson’s theory. Prediction of who these patients may be at the time of initial diagnosis is important to facilitate renal sparing surgery and follow-up by ultrasound. The NWTS study by Coppes and colleagues identified the joint presence of PLNR and ILNR, or the presence of PLNR in children diagnosed during the first year of life, as important risk factors. [58]  These features did not predict all the future events, however, and further study is warranted to determine others.

2.25
Cardiac Toxicity

Wilms tumor patients may have two risk factors for cardiac toxicity, exposure to doxorubicin and radiation (thoracic and left flank). Cardiac toxicity may be symptomatic or purely subclinical. [59-64] Cardiomyopathy risk from anthracyclines may be increased in females, those with higher cumulative doses, and younger age at diagnosis, and with longer follow-up time. [62-65] It is plausible to postulate that long-term survivors of Wilms tumor may be at uniquely increased risk of cardiac toxicity due to combination of radiation therapy and radiation sensitizing chemotherapeutic agents.  The first NWTS study of cardiac toxicity demonstrated that risk of congestive heart failure persisted for 8-12 years or more from the time of anthracycline treatment.  Since anthracycline was used more extensively in NWTS 3-4 that it had been earlier, continued follow-up is again essential in order to determine whether the risk may persist even longer than now believed.

2.26
Renal Failure

Children with Wilms tumor are at risk of renal dysfunction and/or failure from a variety of potential mechanisms including radiation therapy, use of potentially nephrotoxic chemotherapy agents, and a theoretical risk due to hyperfiltration of the remaining nephrons following removal of a critical mass of renal tissue. [55, 66-68] There is a genetic component also. Patients with the Denys-Drash syndrome have a characteristic severe nephropathy believed to be due to a dominant negative effect of the WT1 mutation.[14] Hypertension may be a surrogate marker for some degree of renal dysfunction. Finkelstein and colleagues documented an increased incidence of diastolic hypertension among survivors of Wilms tumor, especially at younger ages. [69]
In 1996, Ritchey and colleagues reported the spectrum of renal failure in 55 patients among 5,823 patients treated on NWTS 1-4.[57] The cumulative risk of renal failure at 16 years was 0.6% for all unilateral patients, and 13% for NWTS-3 bilateral patients. The most common etiologies of renal failure were bilateral nephrectomy for persistent or recurrent tumor, progressive tumor in the remaining kidney without nephrectomy, Denys-Drash syndrome and radiation nephritis. [57] A more recent NWTS report revealed that patients with the WAGR syndrome were at very high risk of renal failure after puberty. [70] The long term cumulative risks of renal failure for patients with a missense WT1 mutation (DDS) or a chromosomal deletion of WT1 (WAGR) were thus both in excess of 50%.  More detailed study of the renal pathology in both syndromes is needed to determine whether it may have a common genetic origin.  Further follow-up is also needed to determine whether other patient subgroups with possible WT1 mutations giving rise to less severe phenotypes, identified by the presence of GU anomalies or ILNR, also have a high if not extreme incidence of renal failure. 

2.27
Pulmonary function

Delayed lung toxicity may occur after treatment with radiation or chemotherapy. [71, 72] While none of the chemotherapeutic agents used in Wilms tumor is known to induce pulmonary toxicity, doxorubicin and dactinomycin may augment the radiation effect. Both early interstitial lung disease and later occurring 

pulmonary fibrotic disease are seen after radiation therapy for other malignancies. [71, 73] It is therefore 

important to assess the incidence of this long-term effect in survivors of Wilms tumor, especially in those also at risk for cardiac dysfunction.

2.28
Mortality Among Survivors of Wilms Tumor

From 1975-1995, there has been a dramatic decrease in childhood cancer mortality. [74] However, long-term sequelae may result in later cancer and non-cancer related mortality, including second malignancies, cardiac and pulmonary disease and infection. [75-79] Treatment with doxorubicin, alkylating agents or radiation therapy increases risk. [75, 79]  The standardized mortality ratio observed for the CCSS cohort was 9.6 (9.2-10.1) overall and 14.1, based on 68 deaths, for the 1,174 5-year survivors of Wilms tumor. Cumulative mortality (beyond 5 years) was 1.8, 3.1 and 5.0% at 10, 15, and 20 years respectively. [75] The large unselected NWTS cohort, with over 5,000 5-year survivors (Table 1), should provide much more accurate results. It also has the advantage of complete follow-up of patients from diagnosis.  By identifying the treatment and host factors associated with the excess mortality, interventions may be developed and targeted for those at highest risk.  Now that 90% of children with Wilms tumor are being cured, it is most important to focus attention on the duration and quality of life in the survivors.

TABLE 1: NWTS patients eligible for Late
TABLE 2: Comparison of NWTS AND SEER populations,


Effects Study*
1973-1995 by gender, age at diagnosis and race
	Year of
	
	
	
	
	
	NWTS *
	SEER **

	Registration 
	Randomized
	Followed
	Total
	
	
	
#
	
%
	
#
	
%

	1969-1974
	365
	204
	569
	
	Male
	2819
	47.7
	497
	48.5

	1975-1979
	673
	260
	933
	
	Female
	3092
	52.3
	527
	51.5

	1980-1984
	1176
	355
	1531
	
	0-4 years
	4506
	76.2
	743
	72.6

	1985-1989
	851
	786
	1637
	
	5-9 years
	1236
	20.9
	226
	22.1

	1990-1995
	955
	859
	1814
	
	10-14 years
	169
	2.8
	55
	5.4

	Total
	4020
	2464
	6484
	
	Caucasian/Hispanic
	4747
	80.3
	817
	79.8

	
	
	
	
	
	African American
	1036
	17.5
	157
	15.3

	* Patients  from US and Canadian institutions
	
	Other/Unknown
	128
	2.2
	50
	4.9

	
	
	Total
	5911
	100
	1024
	100



*US institutions only;   **Population based 

2.3
Description of the NWTS Cohort

2.31
NWTS Study Population

Five therapeutic studies have been completed: NWTS-1 (1969-1974), NWTS-2 (1975-1979), NWTS-3 (1980-1985), NWTS-4 (1986-1995), and NWTS-5 (1995-2002). Approximately 70-80% of the total national US incidence of Wilms tumor have been registered on these studies since 1980. Table 1 shows patients treated on NWTS 1-4 who are eligible for the Late Effects Study.

Table 2 contrasts the age, gender, and race distributions of 1973-1995 Wilms tumor patients registered with the NWTS from US institutions with those from the same time period reported by the SEER program. [80] No 

differences are evident in gender or racial composition. Older patients are slightly under-represented in the NWTS compared to SEER.


TABLE 3: Percentage of NWTS patients from US and Canadian institutions estimated to be alive at 5


and 10 years since diagnosis, and number actually followed, by calendar period of registration

	Year 
	
	Percent alive *
	# Estimated alive
	# Followed alive

	Registered
	Patients
	5 yrs
	10 yrs
	5 yrs
	
10 yrs
	5 yrs
	10 yrs

	1969 – 1974
	
569
	
79.7
	
77.9
	
453
	
443
	
444
	
421

	1975 – 1979
	
933
	
81.6
	
80.2
	
761
	
748
	
719
	
665

	1980 – 1984
	
1,531
	
86.3
	
85.3
	
1,321
	
1,306
	
1,248
	
1,137

	1985 – 1989
	
1,637
	
88.6
	
87.1
	
1,450
	
1,426
	
1,351
	
1,040

	1990 – 1995
	
1,814
	
90.4
	
87.4
	
1,640
	
1,585
	
1,281
	
64
**

	Total
	
6,484
	
86.8
	
85.2
	
5,625
	
5,508
	
5,043
	
3,327
**


       *Actuarial estimates;      **Many of these patients have not had opportunity for 10 year follow-up.
Cure rates for Wilms tumor, among the highest in pediatric oncology, have steadily increased over successive NWTS studies. Considering all patients on the Late Effects Study, it is estimated that 5,625 have survived >5 years from diagnosis and 5,508 will have survived >10 years (Table 3).  The numbers actually followed and known to be alive at those time points are of course smaller, due to the inevitable losses to follow-up and delays in information flow. At last follow-up, 5,498 patients were known to be alive (Table 3). 

2.32
Histopathology
All patients on successive NWTS protocols are required to have slides submitted to the study pathology center for centralized review and since, 1980, for the presence, number and type of precursor lesions. This has been successful in 90% of all eligible NWTS-1, 91% of NWTS-2, 94% of NWTS-3, 97% of NWTS-4 and 99% of NWTS-5 patients. Tissue is archived for use in clinical or special research studies. In NWTS-5, a biology study was added to the therapeutic protocol. The NWTS Tissue Bank has biologic specimens for 72% of eligible patients.
2.33
Treatment
Detailed therapy records are collected prospectively for all patients and entered into a computerized database at the NWTS for initial and, when applicable, retrieval therapy.  Both randomized and historical comparison groups are available for evaluation of the effect of radiation and chemotherapy on the endpoints of interest. Radiation was part of standard treatment for all patients on NWTS-1, but is employed at much reduced doses for only 40% of patients on NWTS-4,5.
3.0  PATIENT ELIGIBILITY
3.1 NWTS-1 through NWTS-4: Registration procedures for entry onto NWTS-1 through NWTS-4 included obtaining written consent from the patient's parents for participation in the study, including collection of follow-up data for an indefinite period.  These patients were automatically eligible for the Late Effects Study when they reached their second anniversary following diagnosis.  There was no separate consent or registration for these patients.


3.2

NWTS-5: Institutions should complete and submit a Participant Entry Questionnaire (PEQ).  See below. If the institution's original consent allowed for long term follow-up, the institution need merely notify the Data and Statistical Center (DSC) that their patients are consented.  Starting with the 9/01 revision of the protocol, NWTS-5 patients can be reconsented and thus registered on the Late Effects Study.  Do not report the registration using the COG RDE.  At the time the institution informs the DSC of a newly consented patient it should also report the date of contact, the method of contact, and the status of the patient’s health.  The DSC can then code a new date of follow-up which will be included in the report to COG.  The DSC will report to COG quarterly.  

NWTS-5 patients are eligible if they:

3.21
Were registered as a Studied or Followed patient on NWTS-5; 




3.22
Were <16 years of age at the time of diagnosis of a stage I-V favorable histology Wilms tumor, stage I-V focal or diffuse, anaplastic Wilms tumor, stage I-V clear cell sarcoma of the kidney (CCSK) or stage I - V rhabdoid tumor of the kidney (RTK), including those tumors with any of the above histologies which occurred in fused (horseshoe or discoid) kidneys, or a solitary kidney, or at an extra-renal site; and




3.23
Survived for two years after diagnosis. 

4.0  MATERIAL AND DATA TO BE ACCESSIONED


The NWTS Data and Statistical Center (DSC) will provide institutions and families in direct contact with the appropriate forms approximately three months before they are due, with the exception of flowsheets.

NWTS Annual Status Reports (ASRs) should be submitted starting in year 2 to document patient contact.  At any time a patient relapses, flowsheets and complete clinical documentation must be submitted.  Please see section 4.84.

4.1

Participant Entry Questionnaire (PEQ) – All institutions should complete and submit a PEQ in order to inform the NWTS if the Late Effects Study protocol has received IRB approval, and if approved, whether or not they must reconsent NWTS-5 patients.


4.2
Informed Consent (IC) - The Data and Statistical Center (DSC) will request that the institution document Informed Consent for NWTS-5 patients eligible for accrual to the Late Effect Study after the second anniversary following diagnosis.  This request is accompanied by a letter of instruction to the institution, an information sheet for institutions, two model consent forms, and a Family Information Packet that is to be forwarded to the family.  Immediate documentation of Informed Consent will help avoid losing patients from long term follow-up and will constitute accrual to the Late Effects Study.  A copy of this packet may be found in the appendix.


4.3
Family Information Packet (FIP) - The DSC will send this to the institution to be forwarded to the family at the time the patient is eligible for accrual.  This packet describes the study and schedule of forms and should be forwarded to the family immediately. This packet is shown in the Appendix.
4.4
Medical History Forms - Institutions are requested to present the Medical History Forms to families whenever possible and to not complete them with data found in files.



4.41
Adult Patient Medical History Form (APMHF)  - This form is requested every five years, on the fifth, tenth, fifteenth, twentieth, etc. anniversaries of diagnosis, from patients who are 18 years of age or older.




4.42
Family and Medical History Form (FMHF) - This form is given to/sent to the parents of patients who
are less than 18 years of age at the fifth, tenth, and fifteenth anniversaries of diagnosis, as appropriate.


4.5
NWTS Late Effects Study Physical Examination (PE)  - This form is to be completed by the current physician of record for the patient at every fifth anniversary after diagnosis. It is mailed from the DSC to the current institution of record for patients remaining in follow-up by the institution, and directly to the family/patient for patients who are under direct follow-up by the DSC. 

4.6
NWTS Late Effects Study Annual Status Report (ASR) - This form is requested starting on the sixth year following diagnosis and may be completed by the current physician of record for the patient at each yearly anniversary (excluding the multiples of the fifth anniversary) after diagnosis. It is mailed from the DSC to the current institution of record for patients remaining in follow-up by the institution, and directly to the family/patient for patients who are under direct follow-up by the DSC.


4.7
NWTS Adult Consent Form (ACF) - When each patient turns 18 years of age, the DSC solicits his/her continuing informed consent for participation in the Late Effects Study.  The ACF is sent to the institution, local physician, patient or patient's family at that time, together with a cover letter and information sheet.

TABLE 4: Submission of Long-Term Follow-Up Forms
18th Birthday  Adult Consent Form
	Years Since
	
	Years Since
	

	Diagnosis
	Form(s) to be Submitted
	Diagnosis
	Form(s) to be Submitted

	
2
	Informed Consent, FIP, Flowsheets
	
12
	Annual Status Report

	
3
	Flowsheets
	
13
	Annual Status Report

	
4
	Flowsheets
	
14
	Annual Status Report

	
5
	Physical Exam, FMHF/APMHF
	
15
	Physical Exam, FMHF/APMHF

	
6
	Annual Status Report
	
16
	Annual Status Report

	
7
	Annual Status Report
	
17
	Annual Status Report

	
8
	Annual Status Report
	
18
	Annual Status Report

	
9
	Annual Status Report
	
19
	Annual Status Report

	
10
	Physical Exam, FMHF/APMHF
	
20
	Physical Exam, FMHF/APMHF

	
11
	Annual Status Report
	
	

	
	
	Continue with five year cycle of form submission



4.8
Requests for Medical Records


The key events monitored by the DSC include pregnancies and births, cancer and congenital malformations in offspring, Wilms tumor in any family member, second malignant neoplasms, heart, lung, and renal disease and death. As soon as one of these events is ascertained, further details are requested from the appropriate source. When this entails going beyond the standard follow-up procedure to which the family already has consented as part of the therapeutic trial, appropriate authorization for release of medical information is solicited.




4.81
Pregnancies and Births



A Pregnancy Questionnaire and authorization for Release of Medical Information are mailed to the NWTS patient as soon as the DSC learns about a pregnancy or birth. This covers items about the hospital where the birth took place, pregnancy complications and outcome, and birth defects, childhood illnesses and survival in the offspring. It requests an authorization for release of medical records on mother and child  for access to the medical history of the pregnancy, delivery and early childhood. Copies of the birth certificate may be requested. Once a child is known to have been born to the NWTS patient or partner, permission is sought to request annual updates on the health status of that child.  Should sentinel events be detected, permission is sought for the release of additional medical records.  The forms used in this process are shown in the Appendix.



4.82
Familial Wilms Tumor




Cases of familial Wilms tumor are ascertained from the registration form and family questionnaire filled out at the time of the initial diagnosis as well as from the medical history forms and annual updates utilized as part of the Late Effects Study. Confirmation of the pathology diagnosis and some information about the histology and laterality of the tumor is sought for all familial cases not already registered on the NWTS.




To protect the privacy of extended family members a packet is sent to families in direct contact containing a letter explaining our request, a second letter which we request be forwarded to the extended family, a postcard for their reply, and an authorization for us to contact the hospital/physician where the extended family member was diagnosed/treated for Wilms tumor.




When a patient is followed by an institution a page for the CRA to fax to the DSC is included to indicate a) if the institution will forward the packet to the family, and b) if the institution cannot contact the family that they will return a signed familial release so that the DSC may contact the family directly.




Forms used in this process are shown in the Appendix. Pedigrees of the immediate family (parents, siblings and offspring) are constructed from data supplied on the medical history and annual update forms. Telephone follow-up may be undertaken in cases where the entries are incomplete or ambiguous.




4.83 
Second Malignant Neoplasms and Organ System Failures



A copy of the pathology diagnosis or other clinical reports are requested for all identified second malignant neoplasms; only those SMNs with pathology confirmation are utilized in statistical analyses. Clinical records, reports of imaging studies and autopsy reports may also be requested. A similar procedure is followed to document identified cases of organ system failures. If such conditions are initially reported by the original institution, further details are requested directly from that institution just as they are for the clinical trial. If reported by the patient, the family or a local 

physician, however, permission for release of medical records is sought before approaching the physician/institution where the diagnosis was made. The forms sent to the family or (adult) patient that authorize the collection of such data are shown in the Appendix.




4.84 
Relapse



In the event of a relapse in a patient in institutional contact, follow-up should be submitted monthly until a complete response is attained to the Data and Statistical Center.  Whenever the patient develops recurrence or metastases, send the DSC the flow sheet giving the details of the relapse.  If surgery is performed, a copy of the operative note and a copy of the pathology narrative should also be forwarded to the DSC.  Events to be documented: progression or regression of disease, method of detection (radiology reports, surgeries, etc.), dates of each and treatment summary.



4.85 
Death




In the event of the death of a patient in institutional contact the following information should be submitted: flowsheets, a Post Mortem Checklist, and autopsy report.


4.9
Coding of Medical Conditions

4.91
In Patients



Specified medical conditions identified in NWTS survivors are coded in a record that contains (i) date of diagnosis; (ii) 5-digit International Classification of Disease (ICD) code; (iii) 6-digit morphology/malignancy code for neoplasms (ICD); (iv) an alphanumeric description; (v) the initial and best source of information (pathology, clinical report, PE form, etc.). A dictionary of previously detected conditions with corresponding ICD codes is used by DSC staff as an adjunct to the ICD manuals. 

4.92
In Offspring of Patients
4.921
Birth through Age Six- Medical conditions reported in patients' offspring are coded using the Metropolitan Atlanta Congenital Defect Program Manual (MACDPM).  Data items coded are the same as for conditions coded in patients.  Additional coding includes the MACDPM inclusion or exclusion designation.

4.922
After Six Years Old  - All medical conditions identified in NWTS survivors are coded in a record that contains (i) date of diagnosis; (ii) 5-digit International Classification of Disease (ICD) code; (iii) 6-digit morphology/malignancy code for neoplasms (ICD); (iv) an alphanumeric description; (v) the initial and best source of information (pathology, clinical report, PE form, etc.).

5.0  STUDY MONITORING

The DSC will notify institutions and participants approximately three months before a form is due.  Participants have the option of completing the annual form and returning it to the DSC in the business reply envelope provided or of going to the website of SurveyMonkey.com to complete the form electronically in the area to which the DSC has access.  The DSC will notify by email those participants who have notified us they prefer to complete electronic forms and have provided the DSC with their email addresses.  All other participants will receive their annual form by mail.


 5.1
All surviving NWTS 1-5 patients in the Randomized, Studied and Followed categories who have survived at least two years are eligible to be participants in the Late Effects Study.


5.12
Patients from National Wilms Tumor Studies 1-4
The institutions have received an NWTS Late Effects Study Information Sheet and a packet to be sent to the family that discusses the study and the schedule of forms.  If the patient is no longer returning to the institution, a Release Authorization is solicited requesting that the DSC be authorized to trace and contact the family for continued follow-up. If the institution is unable to return a signed authorization for any reason they are asked to please call the DSC immediately at (206) 667-4842.

5.13
Patients from National Wilms Tumor Study 5
5.131
If the NWTS-5 informed consent provided for long-term follow-up, the institution need only inform the DSC that its patients are already consented by submitting the PEQ.  For patients not yet consented to long-term follow-up, the DSC will send informed consent packets and Family Information Packets for all eligible patients to the institution. These packets will discuss the study and the schedule of forms and the Family Information Packet should be forwarded to the family immediately. 

5.132 At the time the institution informs the DSC of a newly consented patient it should also report the date of contact, the method of contact, and the status of the patient’s health.  The DSC can then code a new date of follow-up which will be included in the quarterly report to COG.

5.133
If a patient is no longer returning to the institution, a Release Authorization is solicited requesting that the DSC be authorized to trace and contact the family for continued follow-up.  If an institution is unable to return a signed authorization for any reason they are asked to please call the DSC immediately. 


5.2

Between the second anniversary from registration and the fifth anniversary, the treating institution will continue to submit flowsheets for all contacts with the patient.


5.3

On the fifth anniversary, the NWTS DSC will send a packet containing the NWTS Late Effects Study Physical Examination Form and the NWTS Late Effects Study Family Medical History Form to the physician of record, or to the family if the DSC has been authorized to contact them directly.  This packet contains a cover letter explaining the study forms and data collection schedule, and requesting the patient's continued participation.  The letter notes that patients may discontinue their participation at any time by contacting the DSC.  No further attempts at contact are made for patients who discontinue participation. 


5.4

The NWTS Late Effects Study Annual Status Report is sent to all patients under direct contact by the DSC, or to the physician of record, for patients remaining under the care of the original treating or another physician.  Please refer to Table 4 for the schedule.
6.0  STATISTICAL CONSIDERATIONS


6.1  
Sample Size and Study Design
6.11
Estimation and Comparison of Event Rates
The methods of statistical analysis to be used in this study are those appropriate to the analysis of follow-up (cohort) studies more generally. They include estimation of incidence rates of major study endpoints, comparison of such rates with national standards (where available) and internal comparisons between different patient subgroups defined on the basis of their treatment, or on the basis of congenital anomalies and precursor lesions that may indicate different types of genetic predisposition. Relative risk regression analyses are used to model the incidence rates as a function of multiple quantitative or qualitative characteristics. Much of the relevant methodology had been developed or reviewed by Dr. Breslow and his collaborator Dr. N.E. Day in a 1987 IARC monograph [123] which together with a volume on case-control studies [124] is now a standard source for statistical methods in epidemiology.

6.12
Nested Case-Control and Case-Cohort Studies
For specific adverse events (such as pulmonary or cardiac toxicity) we plan additional analyses using a nested case-control or case-cohort approach. This will permit the efficient abstraction, or if needed the collection and abstraction, of more extensive data than are already in the NWTS computerized data base. Cases are those who have had the endpoint of study (e.g. pulmonary fibrosis). Controls, without the endpoint of interest, are chosen randomly at a rate of 4 or more controls per case. Such an approach allows for approximately 80% efficiency relative to the analysis of all available controls and thus is quite cost-effective when an endpoint is rare and substantial additional data need to be collected or abstracted.

Dr. Breslow's current methodologic research is focused on the design and analysis of stratified case-control and case-cohort studies that enable all the information already available in computer files, on both outcome and exposure, to be utilized in the most efficient way possible.[125] The substantial gains that may be realized in comparison with more conventional designs and less efficient analyses were illustrated recently by application to NWTS prognostic factor studies.[126]   Software is available for stratified case-cohort as 

well as stratified and nested case-control studies.[127]  The availability of this expertise and software will be a major boon to the studies proposed in this application.

6.13
Studies of Familial Aggregation
For the family history study performed to examine for aggregations of cancer among NWTS family members, standardized incidence ratios (SIR) of observed to expected malignancies were calculated using age- and sex-specific incidence rates. [80] Generalized estimating equation (GEE) methodology is used to account for intrafamilial correlations. [128]
6.14
Longitudinal (Repeated Measures) Data Analysis
Analysis of longitudinal data involving repeated measures on each patient will use methods for linear and nonlinear regression with random effects that explicitly model the correlation structure, as was done for the recently completed analysis of stature [128] as well as more robust methods based on generalized estimating equations. [129] 

6.15
Projected Number of Events and Power Calculations
Once follow-up is complete, we expect to have accumulated over 75,000 person-years of observation through 1999.  Judging from the studies already successfully completed, this will be adequate to answer many questions of scientific interest.  For example, using the additional follow-up projected for the 1995-99 period over that already observed, the number of SMNs expected SEER rates for the period 1969-99 is 14.3.  Assuming the historical O/E ratio of 8 is maintained, we anticipate having 114 SMNs for analysis once ascertainment is complete and medical records have been reviewed.  This will permit relative risks of 2.0 or less to be detected for most of the internal comparisons that one might contemplate, provided that the comparison groups are not extremely unbalanced (Table 6).  An important issue will be to determine whether patients treated with chemotherapy alone (no radiation) are at increased risk of cancer (§2.23) Approximately 47% of the person years through 1999 were contributed by patients who did not receive radiation, and their expected number of SMNs is at least 5.0. This is sufficient to detect a relative risk of 2.5 using a 5% test with 80% power (Table 7.3 of [123]).  Even greater sensitivity will be achieved by incorporating events that occur during the years 2000 and 2001.

TABLE 5: Person-years (PY) of follow-up; observed and expected numbers of new cancers (1969-99)
	Subgroup
	No. patients
	PY
	Observed*
	Expected**
	SIR=O/E***
	95% CI SIR

	  Males
	3,091
	
	33,743
	
	33
	(+2)
	5.93
	
	5.6
	
	(3.8, 7.8)

	Females
	3,393
	
	37,244
	
	37
	(+2)
	6.34
	
	5.8
	
	(4.1, 8.0)

	By time since diagnosis (years)

	  0 – 
	6,484
	
	28,335
	
	19
	
	4.01
	
	4.7
	
	(2.9, 7.4)

	  5 – 
	5,042
	
	20,669
	
	15
	(+4)
	2.48
	
	6.1
	
	(3.4, 10.0)

	  10 – 
	3,322
	
	12,662
	
	13
	
	2.27
	
	5.7
	
	(3.1, 9.8)

	  15 – 
	1,896
	
	9,321
	
	23
	(+1)
	3.52
	
	6.5
	
	(4.1, 9.7)


* Numbers in parentheses are third malignant neoplasms; ** Using follow-up only until first SMN; *** first SMN

TABLE 6: Expected number of cases in the control group required to detect a difference with 5% significance and 80% power when the control group is K times the size of the exposed group (from Table 7.4 of [123])
	Relative risk
	K=1/10
	K=1/5
	K=1/2
	K=1
	K=2
	K=5
	K=10

	2
	11.3
	12.3
	15.1
	20.0
	29.6
	58.6
	107

	3
	3.9
	4.2
	5.2
	6.7
	9.9
	19.5
	35.0


The expected number of live births to female survivors through 1999, assuming natality according to standard rates, is 982.  This number of births is unlikely to be ascertained due to impaired reproductive capacity, a decision on the part of patients to delay childbirth, and some incompleteness of follow-up.  Using the ratio of observed to expected of 0.44 for 1990-94, it is projected that pregnancy questionnaire data and medical records will be collected for 432 live births that occurred before 2000 in female survivors, and similarly for 153 children of male survivors.  These numbers compare favorably with those used in other studies of reproductive outcomes [43-46].  Furthermore, with anticipated follow-up of these 585 offspring for at least 5 years by the time of analysis, most of them will have lived past the period of greatest risk for Wilms tumor.  Using the rates of bilaterality in familial and non-familial cases, the hereditary fraction under the two-stage model is 44% overall and 40% in patients with unilateral disease. [2] Assuming the low penetrance of 20% recently estimated for FWT1 [33] the recurrence risk may be as high as 4%.  The actual risk will be estimated using likelihood methods that account for the multiple affected offspring that may occur in some families and the fact that not all of them will be completely beyond the period of risk.
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National Wilms Tumor Late Effects Study

CONSENT FORM: UNDER 18 YEARS OF AGE
I,                                                                                    , willingly agree to allow my child to participate in this investigation, which has been explained to me by                                                                                    .  This research study is being conducted by the National Wilms Tumor Study (NWTS) and by                                                                                    .

(Institution)

The purpose of this research is to learn more about the possible causes of Wilms tumor and the effects of successful treatment for Wilms tumor.  I have been asked to be in this voluntary study because my child had a Wilms tumor and has completed therapy for the tumor.  I have read and understand the two-page explanation of the purpose of this research study, and of the potential risks and benefits of participation, which is attached to this consent form.  To determine the long-term effects of the treatment which has been given to my child, s/he will be evaluated once per year by her/his own physician or, if my child doesn’t have a physician, by completing a brief questionnaire.  This research study involves the completion of several forms requiring information about my child's family and my child's current state of health.  Depending upon my child’s health status, I may also be asked to allow copies of my child's past medical records to be sent to the NWTS Data and Statistical Center.  This study does not specifically involve obtaining any blood tests.  These will be obtained at the discretion of my child's doctor.

POTENTIAL BENEFITS:  Although there may be no direct benefit to my child through participation in this study, other children who need treatment for Wilms tumor, the children's parents, and the health care professionals who take care of those children may benefit from increased knowledge about the children with Wilms tumor.

I understand that I will not be charged additional expenses for my child’s participation in this study.  I also understand that I will not receive money for participation in this study.  I understand that I am free to withdraw my consent to allow my child to participate in this study.  I may withdraw consent at any time and this decision will not adversely affect my child's care at this institution or cause a loss of benefits to which my child might be otherwise entitled.

All data obtained from this research will remain confidential and will only be used for biomedical research.  The confidentiality of this document and all records from this research will be protected to the extent provided by law.  Neither my child's name nor any other family member's name will be used in any report.

My signature below indicates that I have read all the above information, received answers concerning areas I do not understand, and am willingly giving my consent for my child to participate in this program.  On signing this form, I will receive a copy.

Parent, Guardian
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LATE  EFFECTS  STUDY  CONSENT FORM PAGE 2: UNDER 18 YEARS OF AGE

FAMILY  INFORMATION  PACKET

You are being asked to allow your child to continue participation in this study because your child was previously treated for Wilms tumor on the NWTS-5 protocol.  This research project includes only people who choose to take part in it. Please consider the following information and take your time in making your decision.

Why Is This Study Being Done?


The Late Effects Study is being conducted in order to answer scientific questions and to serve as a resource for Wilms tumor patients and their families.  Although most people in this study enjoy good health, some may be at risk for certain health conditions.  We are collecting information from as many participants as possible in order to determine if they or their offspring are at risk for adverse medical conditions. If there is more than one case of Wilms tumor in a given family, we plan to work with geneticists to try to estimate heritability and recurrence risks.  We would like to answer your questions about possible long-term effects of treatment for Wilms tumor.  This is why we are collecting information on health issues and pregnancies.

How Many People Will Take Part in the Study?

Over 5,000 people have chosen to participate in this study.  We expect that more people will enroll as we contact them to continue participation, at least 1,500 between December 2006 and November 2011.

What Does Participation Involve?

Every five years we will send a Medical History Form for you to fill out and a Physical Exam Form for your child’s physician to complete and return.  In each of the intervening four years we send an annual request.  This Annual Status Report asks about significant health events and confirms your most recent address.

Reports of conditions of particular interest are followed up with requests for consent to obtain confirming medical records.  Current conditions of interest include pregnancy in participant or partner, heart, kidney or lung conditions, the development of other cancers, and the diagnosis of Wilms tumor in a family member.

We will always enclose return envelopes for your convenience.

What If My Child is not Seeing a Physician?

When we send the Physical Exam Form every five years we understand that a visit to a health care provider may be a prohibitive expense for some.  Completion of this form is not a requirement for participation.  Although we recommend continued medical care, we would like to continue hearing from you regardless of your child’s ability to be seen by a health care provider.

Are There Benefits to Taking Part in the Study?

If you agree to allow your child to continue participation in this study your family may not personally experience any medical benefits.  However, you may benefit by the resources we provide when you contact us for information or advice.  Members of our national committee stand ready to answer, as knowledgeably as possible, any questions you may have.


We believe that the information we collect about your child and other participants will benefit other people diagnosed with or touched by Wilms tumor.  Already people entered on the NWTS protocols have contributed enormously to our ability to successfully treat a new generation of children with Wilms tumor.  By continuing to gather information on your child's current health we hope to learn about any risks associated with treatment for Wilms tumor.

LATE  EFFECTS  STUDY  CONSENT FORM PAGE 3: UNDER 18 YEARS OF AGE

FAMILY  INFORMATION  PACKET  CONTINUED
What Are the Risks of the Study?

We respect that parents have different comfort levels with sharing certain aspects of their children's medical history.   This discomfort is the primary risk of participation.  However, we ask that you let us know if there is a particular part of our study for which you would rather not provide information.  When we ask for annual updates you may decline to provide answers or releases for medical records if you are uncomfortable in sharing this information.  Please let us know if you do not want to answer a particular question.

How Long Will my Child Be in the Study?

We would like your family to participate in this study until the research is completed.  However, you may withdraw at any time.  We hope that you decide to continue participating and help us with this important research.  However, if you decide to withdraw your consent to allow your child to participate in the study, we encourage you to talk to your child’s regular doctor first and to retain the information in this document so that you may contact us in the future.  We remain available to you as a resource regardless of your participation status.

What About Confidentiality?

Extensive efforts will be made to keep your family’s personal information confidential. We cannot guarantee absolute confidentiality, but only those involved in the science of the study will be granted access to your child’s medical records.  Your child's personal identity will not be revealed in any publication or report.

In order to ensure compliance with the laws that govern research, the Fred Hutchinson Cancer Research Center (FHCRC) Institutional Review Board (IRB) will periodically audit studies.  As part of their audit process, the IRB may review your child’s medical records as they pertain to this protocol to ensure that the informed consent process was conducted properly.  If you have any questions about this review process, you may call Karen Hansen, Director of the FHCRC Institutional Review Office at (206) 667-4867.

What Are the Costs?

This study makes no payments to participants for taking part in the study.  We are also unable to provide any money for medical examinations or treatment.

What Are My Child’s Rights as a Participant?

Taking part in this study is voluntary. You may choose not to take part or your child may leave the study at any time.  Again, you may contact Karen Hansen at the phone number above regarding your rights as a research participant.

Whom Do I Call for More Information or if I Have Questions or Problems?

For questions about the study please call Dr. Norman Breslow at (800) 553-4878.  Dr. Breslow is the Principal Investigator of the Late Effects Study, and the NWTS Statistician.  You may also visit the website of the Data and Statistical Center at http://www.nwtsg.org.


PATIENT MODEL CONSENT FORM

National Wilms Tumor Late Effects Study

CONSENT FORM: OVER 18 YEARS OF AGE
I,                                                                                   , willingly agree to participate in this investigation, which has been explained to me by                                                                                    .  This research study is being conducted by the National Wilms Tumor Study (NWTS) and by                                                                                    .

(Institution)

The purpose of this research is to learn more about the possible causes of Wilms tumor and the effects of successful treatment for Wilms tumor.  I have been asked to be in this voluntary study because I had a Wilms tumor and have completed therapy for the tumor.  I have read and understand the two-page explanation of the purpose of this research study, and of the potential risks and benefits of participation, which is attached to this consent form.  To determine the long-term effects of the treatment which has been given to me, I will be evaluated once per year by my own physician or if I have no physician, by completing a brief questionnaire.  This research study involves the completion of several forms requiring information about my family and my current state of health.  Depending upon my health status, I may also be asked to allow copies of my medical records (to evaluate complications of previous treatment, childbirth, the occurrence of new medical conditions), and medical records regarding the birth and medical conditions of my children to be sent to the NWTS Data and Statistical Center.  This study does not specifically involve obtaining any blood tests.  These will be obtained at the discretion of my doctor.

POTENTIAL BENEFITS:  Although there may be no direct benefit to me through participation in this study, other children who need treatment for Wilms tumor, the children's parents, and the health care professionals who take care of those children may benefit from increased knowledge about the children with Wilms tumor.

I understand that I will not be charged additional expenses for my participation in this study.  I also understand that I will not receive money for participation in this study.  I understand that I am free to withdraw my consent to participate in this study.  I may withdraw consent at any time and this decision will not adversely affect my care at this institution or cause a loss of benefits to which I might be otherwise entitled.

All data obtained from this research will remain confidential and will only be used for biomedical research.  The confidentiality of this document and all records from this research will be protected to the extent provided by law.  Neither my name nor any other family member's name will be used in any report.

My signature below indicates that I have read all the above information, received answers concerning areas I do not understand, and am willingly giving my consent to participate in this program.  On signing this form, I will receive a copy.

Patient
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LATE  EFFECTS  STUDY   CONSENT FORM PAGE 2: OVER 18 YEARS OF AGE

ADULT  CONSENT FORM
You are being asked to continue participation in this study because you were previously treated for Wilms tumor on the NWTS-5 protocol.  This research project includes only people who choose to take part in it.  Please consider the following information and take your time in making your decision.

Why Is This Study Being Done?


The Late Effects Study is being conducted in order to answer scientific questions and to serve as a resource for Wilms tumor patients and their families.  Although most people in this study enjoy good health, some may be at risk for certain health conditions.  We are collecting information from as many participants as possible in order to determine if they or their offspring are at risk for adverse medical conditions.  If there is more than one case of Wilms tumor in a given family, we plan to work with geneticists to try to estimate heritability and recurrence risks.  We would like to answer your questions about possible long-term effects of treatment for Wilms tumor.  This is why we are collecting information on health issues and pregnancies.

How Many People Will Take Part in the Study?

Over 5,000 people have chosen to participate in this study.  We expect that more people will enroll as we contact them to continue participation, at least 1,500 between December 2006 and November 2011.

What Does Participation Involve?

Every five years we will send a Medical History Form for you to fill out and a Physical Exam Form for your physician to complete and return.  In each of the intervening four years we send an annual request.  This Annual Status Report asks about significant health events and confirms your most recent address.

Reports of conditions of particular interest are followed up with requests for consent to obtain confirming medical records.  Current conditions of interest include pregnancy in participant or partner, heart, kidney or lung conditions, the development of other cancers, and the diagnosis of Wilms tumor in a family member.

We will always enclose return envelopes for your convenience.

What If I am not Seeing a Physician?

When we send the Physical Exam Form every five years we understand that a visit to a health care provider may be a prohibitive expense for some.  Completion of this form is not a requirement for participation.  Although we recommend continued medical care, we would like to continue hearing from you regardless of your ability to be seen by a health care provider.

Are There Benefits to Taking Part in the Study?

If you agree to continue participation in this study you may not personally experience any medical benefits.  However, you may benefit by the resources we provide when you contact us for information or advice.  Members of our national committee stand ready to answer, as knowledgeably as possible, any questions you may have.

We believe that the information we collect about you and other participants will benefit other people diagnosed with or touched by Wilms tumor.  Already people entered on the NWTS protocols have contributed enormously to our ability to successfully treat a new generation of children with Wilms tumor.  By continuing to gather information on your current health and the health of your children we hope to learn about any risks associated with treatment for Wilms tumor.

LATE  EFFECTS  STUDY   CONSENT FORM PAGE 3: OVER 18 YEARS OF AGE

ADULT  CONSENT FORM
What Are the Risks of the Study?

We respect that each person has a different comfort level with sharing certain aspects of his or her medical history.  This discomfort is the primary risk of participation.  However, we ask that you let us know if there is a particular part of our study for which you would rather not provide information.  When we ask for annual updates you may decline to provide answers or releases for medical records if you are uncomfortable in sharing this information.  Please let us know if you do not want to answer a particular question.

How Long Will I Be in the Study?

We would like you to participate in this study until the research is completed.  However, you may withdraw at any time.  We hope that you decide to continue participating and help us with this important research.  However, if you decide to withdraw your consent to participate in the study, we encourage you to talk to your regular doctor first and to retain the information in this document so that you may contact us in the future.  We remain available to you as a resource regardless of your participation status.

What About Confidentiality?

Extensive efforts will be made to keep your personal information confidential. We cannot guarantee absolute confidentiality, but only those involved in the science of the study will be granted access to your medical records.  Your personal identity will not be revealed in any publication or report.

In order to ensure compliance with the laws that govern research, the Fred Hutchinson Cancer Research Center (FHCRC) Institutional Review Board (IRB) will periodically audit studies.  As part of their audit process, the IRB may review your medical records as they pertain to this protocol to ensure that the informed consent process was conducted properly.  If you have any questions about this review process, you may call Karen Hansen, Director of the FHCRC Institutional Review Office at (206) 667-4867.

What Are the Costs?

This study makes no payments to participants for taking part in the study.  We are also unable to provide any money for medical examinations or treatment.

What Are My Rights as a Participant?

Taking part in this study is voluntary. You may choose not to take part or may leave the study at any time.  Again, you may contact Karen Hansen at the phone number above regarding your rights as a research participant.

Whom Do I Call for More Information or if I Have Questions or Problems?

For questions about the study please call Dr. Norman Breslow at (800) 553-4878.  Dr. Breslow is the Principal Investigator of the Late Effects Study, and the NWTS Statistician.  You may also visit the website of the Data and Statistical Center at http://www.nwtsg.org.
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