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Childhood renal tumors account for around 6% of all childhood cancers and 90%

of these cases are Wilms tumor. In Europe, the SIOP-RTSG approach is considered

standard of care and has resulted in five-year survival rates of over 90%. Efforts to

decrease toxicity are now being pursued. Short-term fasting (STF), a short but strong

reduction in calorie-intake, is associated with improved fitness, enhanced coping with

acute physical stress and a lower risk of age-associated diseases. STF temporarily

reduces growth to boost resilience, maintenance, and defense-mechanisms, by which

toxic side-effects of (oxidative) damage and inflammation are largely prevented. Renal

surgery for Wilms tumor carries a risk of acute kidney injury (AKI) and pediatric patients

that had an episode of AKI are at increased risk for developing chronic renal disease.

STF could mitigate surgery-induced stress and could further improve outcomes. We aim

to investigate the effect of STF on renal function recovery after renal tumor surgery by

conducting a single-center, prospective, randomized, non-blinded, intervention study.

Children diagnosed with a unilateral renal tumor and opting for curative treatment are

eligible for inclusion. The main study objective is to investigate the potential decrease

in occurrence of AKI due to STF. Secondary objectives include renal function recovery,

child’s wellbeing, physical functioning, and feasibility of and adherence to STF in children

with cancer.

Keywords: acute kidney injury, short-term fasting, renal tumor surgery, wilms tumor, toxicity

INTRODUCTION

Childhood renal tumors account for around 6% of all childhood cancers (1–3). Most of these
cases represent Wilms tumor (WT), also known as nephroblastoma (1–3). About two-thirds of
patients with Wilms tumor are diagnosed before the age of 5 years and 95% are diagnosed
before the age of 10 years (4), the median age at diagnosis is 43 months for girls and 37
months for boys (5). In Europe, the Renal Tumor Study Group of the International Society of
Pediatric Oncology (SIOP-RTSG) guidelines are conducted as best available care and survival is
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excellent, equal to outcomes from COG-RTG in the USA (3, 6–
10). The SIOP-RTSG strategy advocates treatment at dedicated
centers and includes preoperative chemotherapy, surgery, and
risk-tailored postoperative radiation- and/or chemotherapy (6,
11–15). Preoperative chemotherapy decreases tumor rupture risk
during surgery and therefore largely reduces the consequent
need for postoperative radiotherapy (16). It downstages the
tumor and identifies an extra adverse risk group; the blastemal-
type WT, which is considered a high-risk tumor that needs
intensified treatment (3, 15). Use of these international regimens,
centralization of care, multimodal treatment, response tailored
stratification, supportive care strategies and multidisciplinary
management have resulted in a significant improvement
in survival, with a current overall five-year survival rate
approaching 90% (6, 7, 12–15). Therefore, we can also focus on
reducing treatment toxicity, which affects long-term quality of
life and survival. One of the most striking toxicities after renal
tumor treatment is renal function impairment due to sacrificing
a substantial percentage of kidney tissue by tumor-nephrectomy,
the use of nephrotoxic chemotherapy and, in incidental cases,
(high dosage) radiotherapy. Also, a substantial proportion of
WT patients carries a germline predisposition which increases
not only kidney cancer risk, but also the risk of early kidney
failure (17).

An intervention to reduce and/or prevent toxicity is caloric
restriction (CR) (18–22). CR, also known as dietary restriction
(DR), is defined as a reduced intake of calories, mostly
with compensation of vitamins and minerals and without
causing malnutrition (23). CR has shown to be associated
with extended life span, lower risk of age-associated diseases,
improved fitness, and enhanced coping with acute physical stress
(18–22). CR can be applied to delay aging or as nutritional
preconditioning method before and/or during therapy (18, 22,
24–26). Alternatively, a more stringent and acute method can
be used: short-term fasting (STF), which can be performed right
before a period of (surgery-induced) stress (22, 27, 28). Recent
studies have shown preventive effects of CR and/or STF on aging,
genomic stress, ischemia-reperfusion injury (IRI) and acute stress
conditions (22, 25, 26, 28–34). Nutritional preconditioning by
e.g., CR/STF has been proven feasible and safe in well-nourished
patients before living-kidney donation (35–37) and was effective
in improving radiological and pathological response during neo-
adjuvant chemotherapy treatment for breast cancer (38).

CR and STF redesign energy usage by reducing growth
via inhibiting growth hormone (GH) release and decreasing
circulating IGF-1, while boosting resilience, maintenance, and
defense mechanisms (26, 34, 39–41). Possible explanations for
the effect of reduced IGF-1 on longevity are the increased
corticosterone levels as a compensatory mechanism and an
increase in IGF-BP1, leading to a reduced number of active
IGF-1 molecules (42). In addition to reduced GH concentration,
the thyrotrophic axis is also downregulated by CR, resulting in
decreased concentrations of thyroid stimulating hormone and
thyroid hormones (43). During surgery, systemic (IRI-)injury
and subsequent formation of reactive oxygen species is
unavoidable, leading to elevated cell death and inflammation
(44). The protective state induced by CR and STF may reduce

the extensiveness of this generalized inflammatory response (31,
33, 34, 39, 45, 46).

Following short-term injury and toxicity experienced by
children with cancer, adult survivors of childhood cancer are at
risk for long-term nephrotoxicity, i.e., renal dysfunction and high
blood pressure (47–51). In limited studies available, an increased
risk of severe renal impairment was identified in unilateral WT-
survivors (50, 52, 53). In a follow-up study of unilateral WT-
survivors, 21% had stage II chronic kidney disease (CKD) (50).
In another study in WT-survivors, 53% developed stage II CKD
and hypertension was noted in 40% (54). Hence, adult survivors
with a solitary kidney have a high relative risk of developing
(end-stage) renal disease and this is most likely due to reduced
renal mass/eGFR-reserve (55, 56). Pediatric patients that had an
episode of acute kidney injury (AKI) are at increased risk for
developing chronic renal disease, including hypertension and
end-stage renal disease (49, 57, 58). Postoperative AKI is also
associated with increased morbidity and longer hospital stay and
themagnitude of this risk depends on the severity of AKI (59, 60).
STF could potentially reduce hyperfiltration and oxidative stress,
specifically on the contralateral kidney, and might therefore
lower the risk and extent of acute and late nephrotoxic effects.

To investigate whether STF reduces toxicity and postoperative
renal damage, we aim to conduct a single-center, prospective,
parallel-group, non-blinded, randomized controlled trial in
pediatric patients with renal tumors. These children follow a
strictly planned treatment schedule and are in a relatively well
condition in comparison with other pediatric oncology patients.
This allows implementation of the study-intervention, which can
provide further knowledge on the effects of preoperative fasting
in pediatric patients. The primary objective of our study is to
determine the effect of STF on the occurrence of AKI after tumor-
nephrectomy. This study will also further enhance insight into
the mechanism and the effect of STF.

METHODS AND ANALYSIS

The Fasting Intervention for children with Unilateral Renal
Tumors to reduce Toxicity Study (FIURTT-Study) will be
conducted at the PrincessMáximaCenter for Pediatric Oncology,
Utrecht, which is the centralized pediatric oncology hospital for
all pediatric cancer patients in the Netherlands.

Study Population
Eligible participants are children with a clinical suspicion of
a unilateral malignant renal tumor, without metastatic disease,
at the Princess Máxima Center. A diagnosis of a renal tumor,
based on MRI, is necessary for participating in the study. Eligible
patients will undergo the SIOP-RTSG UMBRELLA regimen
(15). Inclusion criteria are a unilateral localized renal tumor for
which radical unilateral tumor-nephrectomy is planned and an
adequate understanding of the Dutch language. Children will be
excluded if they meet any of the following criteria: bilateral renal
involvement, low body weight (for subjects younger than 1 year:
SD-score <-2 for weight by age, for subjects older than 1 year:
SD-score <-2 for weight by height), an underlying metabolic
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disease, metastatic disease, metachronous disease or no curative
treatment possible.

Intervention
When a child and their caregivers agree to participate, the child
will be randomized into a treatment arm. The randomization
follows a balanced stratification procedure, per age-group and
gender. Subjects randomized to the control arm will follow
the normal preoperative guidelines: this includes no intake of
food/solids/milk products from 6 h before surgery, but intake of
clear liquids (including glucose-rich clear liquids) is allowed until
transfer to the preoperative anesthesia care unit. When a subject
is randomized to the intervention arm, he/she will undergo the
preoperative fasting diet. The duration of STF depends on age:
i.e., based on the study from van Veen et al. (61), to avoid
unnecessary risk of developing hypoglycaemia. Subjects will be
admitted to the hospital 1 day before surgery and therefore STF
will be pursued during admission.

The fasting period in the defined age groups are (also shown
in figure 1):

– Group 1: 6–24 months (0,5 to 2 years): 10 h of fasting.
– Group 2: 2–7 years: 14 h of fasting.
– Group 3: 7–18 years: 18 h of fasting.

STF is defined as absence of any caloric intake; subjects are free
to drink unlimited water, tea, and other clear liquids without
calories to maintain a sufficient fluid balance.

Study Procedures
Subjects will be assessed for blood glucose levels 2 h before
the planned time of surgery. If a subject shows any symptoms
suggestive of hypoglycaemia (somnolence, trembling, sweating,
pale skin color, tachycardia, and/or irritability) during the fasting
period, an additional point-of-care blood glucose test will be
performed. Escape medication has been defined in the study
protocol in the case of hypoglycaemia. For both treatment arms
we standardized the induction of anesthesia, maintenance of
anesthesia, postoperative pain relief, timing of surgery and IV-
fluids for the first 24 h after surgery. General anesthesia will be
induced and maintained with Sevoflurane. IV-fluid used during
surgery is Kydialite (1% glucose), according to the estimated
maintenance requirements following the 4/2/1 rule: 4 cc/kg/hr
for the first 10 kg, 2 cc/kg/hr for the second 10 kg, and 1 cc/kg/hr
for every kg above 20. It can be supplemented with Ringers
lactate at the discretion of the anesthetic team. IV-Fluids during
the 24 h after surgery are Ringer’s lactate solution or equivalent,
according to standard of care protocol (maintaining a diuresis of
1 cc/kg/hr).

Non-invasive interventions that will be conducted during
study runtime are questionnaires to analyse aspects of wellbeing
and the potential burden of the intervention, wearing an
accelerometer and physiotherapeutic assessments. Subjective
wellbeing will be analyzed using the PEDSQL-Cancer Module
parent form (62, 63). Physiotherapeutic assessments will consist
of a short questionnaire to gather information on physical
functioning and strength [the SARC-F, (64)], measurements of
(skeletal) muscle mass using leg circumference, ultrasonography

of quadriceps muscles using a portable linear transducer [Philips
Lumify, Philips N.V., Best, The Netherlands (65)] and body
composition using bio-electrical Impedance Analysis [Bodystat,
QuadScan 4000, Isle of Man, United Kingdom (66)]. Motor
function will be evaluated using the Gross Motor Function
Measure [GMFM-88 (67)]. Invasive procedures and study
appointments will coincide with standard procedures to reduce
the burden of participation. Tissue biopsies will be acquired from
the removed kidney after diagnostic samples have been taken.
Further details and an overview of all procedures are provided
in the Appendix III: Study Workflow.

Primary Outcome
Our primary outcome is AKI on postoperative day 3, 48–72 h
after surgery. AKI is defined according to the KDIGO-guidelines
(68). The percentage of subjects developing AKI will be measured
in both treatment arms. Laboratory measurement of serum
creatinine (µmol/L) will be assessed by routine lab procedures
and urine output (mL/kg/h) will be calculated by routine clinical
procedures. eGFR will be automatically calculated using both
the Chronic Kidney Disease Epidemiology Collaboration (CKD-
EPI) formula and the Revised Schwartz Equation for Glomerular
Filtration Rate (Schwartz-formula).

Secondary Outcomes
Our secondary endpoints comprise several aspects of the
preoperative fasting diet and the postoperative recovery. All the
secondary outcomes will be compared between the study arms to
identify a possible influence of STF.

– The occurrence of the substages of AKI will be assessed
on postoperative day 3. Substages are defined according
to KDIGO guidelines (68). Laboratory measurement of
creatinine (µmol/L) will be assessed by routine lab procedures
and urine output (mL/kg/h) will be calculated by routine
clinical procedures.

– Postoperative renal function will be assessed using laboratory
measurements, including creatinine (µmol/L), cystatin-C
(mg/L), urea (mmol/L), albumin (g/L) and eGFR (ml/min),
all assessed by routine lab procedures. These outcomes will be
used to determine the postoperative recovery of renal function.

– Renal tissue injury will be investigated on postoperative day
0, 1, 2, 3 and 28. It will be estimated by urine analysis
for biomarkers Neutrophil Gelatinase-Associated Lipocalin
[NGAL, (69)] and Kidney Injury Molecule-1 [KIM-1, (70)].
These biomarkers will be checked using routine lab procedures
at set time points.

– Change in fasting parameters will be calculated using blood
samples taken on the day before surgery and on the day
of surgery. Laboratory values investigated by routine lab
procedures are fasting glucose (mmol/L), fasting insulin
(pmolU/L), albumin (g/L), IGF-1 (nmol/L), growth hormone
(hGH, mU/L), fT4 (pmol/L), reverse-T3 (nmol/L), fT3
(nmol/L), TSH (mE/L) and β-Hydroxybutyrate (mmol/L).

– Subject wellbeing will be determined via the PedSQL Cancer
Module questionnaire (62, 63) and the internally developed
behavior questionnaire. Another internally developed
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questionnaire will be used to investigate the burden of
intervention. These questionnaires will be taken at set time
points before surgery, at the end of admission and 1 week
after surgery.

– Physical activity will be measured via an accelerometer
[ActiGraph wgt3x-bt (71)]. Participants will wear the
accelerometer in the 7 days before surgery and for another 7
days from postoperative day 4. Open-source software will be
used to evaluate physical activity levels during the pre- and
postoperative period.

– Physiotherapy assessment will be performed twice. This
assessment will evaluate (skeletal) muscle mass [leg
circumference, quadriceps muscle ultrasonography (65)],
body composition (bio-electrical impedance analysis) and
gross motor function (GMFM-88) (67). In children who
can walk independently for over 6 months, information on
physical functioning and strength will be assessed via SARC-F
questionnaire (64).

– Postoperative hospital admission time will be measured in
days since surgery.

– Occurrence of peri-operative complications will be carefully
assessed. Important complications, such as perioperative
tumor spill, hematoma, (wound) infection, intussusception
and hypoglycaemia will be investigated and reported
in percentages.

– Body weight will be assessed regularly during study runtime at
set time points. It will be compared between both study groups
and between time points (f.i. pre- and post-fasting).

– Blood pressure will be assessed regularly during study runtime
at set study visits and during hospital admittance. We
will collect data on blood pressure (mmHg), presence of
hypertension (yes/no) and use of anti-hypertensives (yes/no).

– Blood samples and the tissue biopsies obtained will be
used to determine upregulation of cytoprotective genes and
anti-inflammatory markers associated with the fasting state.
Appendix II provides extensive information regarding the
histological and molecular analysis. In general, the samples
will be used to conduct an expression analysis of genes
responsive to fasting, e.g., cytoprotective antioxidant genes,
GH/IGF1, and DNA damage and toxicity markers.

Sample Size Calculation
Data on AKI-occurrence in a cohort of 83 patients, treated
at Princess Máxima Center for a renal tumor in the period
2015-2018, was used for our sample size calculation. In
this retrospective cohort, AKI after surgery occurred in
approximately 37.1% of patients. Power analysis for a one-sample
proportion test was applied to compute the number of patients
required for this study (72). The statistical program G∗Power,
version 3.1, was used to compute the sample size. To detect a
change in proportion from 37 to 18% with 80% power, using a
5%-level two-sided test, 50 patients are needed.

Recruitment
Inclusion will take place during the 3rd and 4th week of
the preoperative chemotherapy period. Eligible subjects will be
identified by the principal investigator and/or their treating

physician. The coordinating investigator will provide detailed
information, both orally and in writing, about the aims, design,
and the study procedures. The subject and their caregivers will be
offered a reflection period of 1 week until their next outpatient
clinic visit, at which the informed consent form will be signed.

Randomization
The computer program Castor EDC (Amsterdam, the
Netherlands), used in compliance with laws and regulations, will
be used to randomize study subjects after acquiring informed
consent. Randomization will be performed in a 1:1 ratio with
stratification for age-group and sex. Due to the nature of our
intervention, subjects and investigators cannot be blinded to the
result of randomization.

Data Collection and Management
All study data will be collected from the electronic health
system by trained medical personnel. Questionnaires will be
completed digitally via an in-house used platform. Each study
subject has a personal Case Report Form, of which a blank
copy can be supplied on request. If a subject desires to
discontinue participation in the trial, we will ask permission
to collect measurements conducted according to the standard
of care. Retrieved study data will be stored in Castor EDC, in
compliance with regulations. The subject-specific study-ID will
be linked with the SIOP-RTSG database via their SIOP-ID. A
datamanagement plan has been constructed in accordance with
local procedure.

Statistical Analysis
Statistics will be computed using IBM SPSS software version 25.0
(Chicago, IL, USA) or R version 4.0.3 or newer. An intention-
to-treat analysis will be conducted to account for the feasibility
of the diet. A two-sided significance level of 0.05 will be used
for all primary and secondary analyses unless stated otherwise.
An analysis will be performed with multiple imputation in the
case of missing data. All preoperative / baseline characteristics
will be described for the intervention group and the control
group. To determine the primary endpoint, we will calculate
the proportion of AKI present on postoperative day three after
radical nephrectomy in the two treatment arms. Results will be
compared by using a Chi-square test for 2 proportions.

In the secondary analysis, a multivariable logistic regression
model will be estimated to study the treatment effect of fasting
on the occurrence of AKI, adjusted for confounders such as
age, sex, weight and compliance to the diet. Additionally, a
multinominal logistic regression model will be estimated to
investigate the treatment effect of fasting on the substages
of AKI. Proportions of substages of AKI will be compared
by using the Chi-square test for equality of proportions
generalized to more than two independent samples. Due to
the presence of repeated measurements, mixed models will
be estimated for the following outcomes: postoperative renal
function, postoperative renal tissue injury, change in physical
activity, quality of life and body weight, to investigate the effect
of STF. Confounders such as age, sex, and an interaction term
between time and group will be incorporated in each mixed
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model. Adherence to the diet and occurrence of side effects
will be reported as percentage. Change in metabolic, endocrine,
and fasting parameters, clinical parameters of mobilization,
duration of in-patient hospitalization, occurrence and duration
of ICU admission, physiotherapy assessment, occurrence of
perioperative complications and upregulation of cytoprotective
genes and inflammatory markers will be compared between the
two treatment groups by using the t-test in the case of continuous
outcome variables or non-parametric test in case of violations
of normality assumption. The Chi-square test will be used for
categorical data.

Data Monitoring
We classified the risk of our study as negligible and therefore
set an independent monitoring visit frequency of once per year,
in accordance with the Princess Máxima Center for Pediatric
Oncology monitoring plan. Monitoring activities are briefly
described as follows; confirming that the Trial Master File and
Investigator Site Files are present and complete, confirming that
the study staff is adequately instructed on the study procedures,
assessment of patient inclusion rate, consent and compliance,
source document verification and verification of accessibility of
study procedures. The frequency and procedures of auditing will
not be changed for our study. Regular auditing, standard for
our hospital, will be executed as normal. This process is done
independently from the study investigators.

Potential Harms
(Serious) adverse events will be collected and registered as
required by the regulations stated by Princess Máxima Center
for Pediatric Oncology, the medical ethical committee, and
the Dutch Central Committee on Research Involving Human
Subjects (CCMO). Adverse events have been defined as any
undesirable experience occurring to a subject during study
runtime, whether or not considered related to the intervention.
All adverse events reported spontaneously by the subject or
observed by the investigator or his/her staff will be recorded,
unless these adverse events are part of the normal postoperative
time period and are not signs or symptoms of serious
postoperative complications (Clavien-Dindo class ≥ 3) (73). A
serious adverse event has been defined according to the definition
of the CCMO. An elective hospital admission and prolongation
of hospitalization after renal tumor surgery will not be considered
an adverse event unless it derives from serious postoperative
complications (Clavien-Dindo class≥3) (73).

For this study, no additional invasive procedures are
performed, biopsies are acquired from surplus tissue and
no additional visits to the hospital are required. Based on
previous studies, we do not expect an increase in postoperative
complications due to the preoperative fasting intervention. Our
STF regimens are based on earlier studies to avoid potential
risks (61, 74) and is conducted under supervision. To further
reduce the risk of prolonged hypoglycaemia, we will conduct
blood glucose tests before surgery and when a subject shows
symptoms of hypoglycaemia. Protocols have been constructed
for the acute treatment of hypoglycaemia. Combining the low
chance of postoperative complications, absence of evidence for

an increase in complications due to STF and clear guidelines to
avoid hypoglycaemia, we do not expect a higher incidence of
complications or any compromises on subject safety. Potential
compensation for any participant who suffers harm due to
trial participation has been covered by hospital insurance,
in accordance with Dutch laws and regulations. Since this
preoperative fasting diet is tailored to the age of the subject and
the surgery conducted, participants cannot continue this specific
fasting diet after completing the study. However, adhering to a
fasting diet can be done on an individual basis, if preferred and
in consensus with healthcare providers. Knowledge of potential
benefits of preoperative fasting diets will be of extensive value
for further studies and as a potential treatment strategy for
future patients.

DISCUSSION

With this single-center, prospective, parallel-group, non-blinded
randomized controlled trial, we aim to determine the effect of
short-term fasting on acute kidney injury, treatment toxicity and
postoperative recovery in pediatric patients diagnosed with a
Wilms tumor. Our study will provide information on the merits
of caloric restriction, in the form of short-term fasting, and
its possible future application and possible implementation in
pediatric oncology care.

Nutritional preconditioning represents a non-invasive and
cost-effective method that could mitigate the effects of acute
surgery-induced stress and (postoperative) toxicity. It has
previously been associated with health benefits when exerted
prolonged against age-related diseases and more acute as
preconditioning method against treatment related toxicities,
including kidney transplantation surgery and neoadjuvant
chemotherapy in adults. It has however, never been applied
to children during cancer treatment, who need to cope with
treatment-related toxicities during treatment and for decades
after successful curation from cancer. A potential drawback
observed in some initial adult clinical trials are issues with
adherence to the dietary regimen. We have tried to circumvent
this issue by including expertise and advise of parents
from the Society Childhood Cancer Netherlands (Vereniging
Kinderkanker Nederland) into the design of our study. We
expect to increase feasibility of our study by, amongst others,
scheduling of surgical operations in the morning, thereby having
most of the fasting period during the night, making fasting
easier, especially for young children. Additionally, smell of and
temptations to food are minimized by adjusting room location
in the hospital and special door signs indicating a child is
fasting. To investigate whether preoperative short-term fasting
contributes to a clinically significant reduction in acute kidney
injury after radical nephrectomy for a unilateral renal tumor
in pediatric patients, without being a significant burden on the
pediatric patient, this randomized clinical trial is indicated. It
could significantly reduce the extent of treatment-related toxicity,
therefore reducing disease burden in the short- and long-term.

Outcomes from this clinical trial would be applicable for renal
surgical toxicities throughout the world, reducing treatment
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toxicities in other facets of pediatric oncology care or toward
follow-up studies in multiple other treatment modalities.

ETHICS AND DISSEMINATION

The medical ethical committee of Utrecht University Medical
Center, Utrecht, the Netherlands, has approved the study
protocol, patient information files and consent procedures and
other study-related documents and procedures. The procedure
regarding study amendments has been defined in the study
protocol. A substantial amendment is defined as an amendment
that is likely to affect to a significant degree: the safety or
physical or mental integrity of the subjects of the trial, the
scientific value of the trial, the conduct or management of
the trial or the quality or safety of any intervention used in
the trial. Substantial amendments will be submitted to the
medical ethical committee and will only be conducted after
approval. Small insubstantial amendments can be made at the
principal investigator’s discretion and will be notified to the
ethical committee. If a protocol amendment has been accepted
by the ethical committee, it will be changed accordingly in the
trial registry and any previous publications.

Informed consent will be obtained in accordance with
relevant laws and regulations (e.g., ICH-GCP) by qualified
study researchers or the principal investigator. Because our
research will be performed with minors, separate procedures
and informed consent files have been constructed for children
according to their age and their caregivers. A separate consent
has been constructed for collection and use of participant data
and biological specimens in future related studies. This consent
is not required to participate in the study. Model consent forms
have been provided in the appendices.

Confidentiality
Upon study inclusion, each subject will be assigned a study-
ID. All personal or pseudonymized data will be handled with
care and in compliance with the EU General Data Protection
Regulation. Data will be confidentially saved for a maximum
of 15 years after completion of the study, in compliance
with Dutch practice and laws. The principal investigator
will keep a subject identification log, holding record of the
personal data and the subject’s study-ID. This record is filed
at the investigational site and can only be accessed by the
investigator and authorized site staff and data that can be
traced to individual persons can only be viewed by authorized
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