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BACKGROUND: Clinical pathways are care plans established to describe essential steps in the care of patients with a specific clinical 

problem. They translate (inter)national guidelines into local applicable protocols and clinical practice. The purpose of this article is to 

establish a multidisciplinary integrated care pathway for specialists and allied health care professionals in caring for individuals with von 

Hippel– Lindau (VHL) disease. METHODS: Using a modified Delphi consensus- making process, a multidisciplinary panel from 5 Dutch 

University Medical Centers produced an integrated care pathway relating to the provision of care for patients with VHL by medical 

specialists, specialized nurses, and associated health care professionals. Patient representatives cocreated the pathway and contributed 

quality criteria from the patients’ perspective. RESULTS: The panel agreed on recommendations for the optimal quality of care for indi-

viduals with a VHL gene mutation. These items were the starting point for the development of a patient care pathway. With international 

medical guidelines addressing the different VHL- related disorders, this article presents a patient care pathway as a flowchart that can 

be incorporated into VHL expertise clinics or nonacademic treatment clinics. CONCLUSIONS: Medical specialists (internists, urologists, 

neurosurgeons, ophthalmologists, geneticists, medical oncologists, neurologists, gastroenterologists, pediatricians, and ear- nose- throat 

specialists) together with specialized nurses play a vital role alongside health care professionals in providing care to people affected 

by VHL and their families. This article presents a set of consensus recommendations, supported by organ- specific guidelines, for the 

roles of these practitioners in order to provide optimal VHL care. This care pathway can form the basis for the development of compre-

hensive, integrated pathways for multiple neoplasia syndromes. Cancer 2022;128:2871-2879. © 2022 The Authors. Cancer published by 

Wiley Periodicals LLC on behalf of American Cancer Society. This is an open access article under the terms of the Creative Commons 

Attribution- NonCommercial License, which permits use, distribution and reproduction in any medium, provided the original work is 

properly cited and is not used for commercial purposes. 
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INTRODUCTION
Von Hippel– Lindau (VHL) disease is a hereditary disease characterized by various malignant and benign vascular and 
visceral lesions arising from a heterozygous germline loss of function of the VHL gene.1 The prototype lesions are heman-
gioblastomas of the retina and central nervous system, renal cysts and renal clear cell carcinomas, pancreatic cysts and 
neuroendocrine tumors, pheochromocytomas/paragangliomas, endolymphatic sac tumors (ELST), and epididymal and 
broad ligament cysts.2 The heterogeneity and complexity of the disease, associated with the chronic and often deteriorat-
ing course, require a multidisciplinary approach with close monitoring and interventions by several medical specialists, 
nurses, and general practitioners.3
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An incidence of 1 per 36,000 to 91,000 has been re-
ported, and although 80% have an affected parent, 20% 
of patients, being the first in their family, have a de novo 
mutation.2,4- 6 An estimated 5% of the patients who fulfill 
the diagnostic criteria for VHL harbor a mosaic variant (a 
somatic mutation in early embryonic development).7 The 
overall penetrance of VHL has been reported to be almost 
100% by the age of 75 years.8

Several organ- specific clinical VHL guidelines have 
recently been published to improve care for germline VHL 
gene mutation carriers.9- 12 In the Netherlands, complex 
and highly specialized care for rare diseases such as VHL has 
been funneled to nationally reviewed and accredited “ex-
pertise centers,” which are linked to a European Reference 
Network (https://ec.europa.eu/healt h/ern_en). The pur-
pose is to improve and standardize the quality of care and 
to implement cost- savings by coordinated care across dis-
ciplines. However, despite clear advantages, an integrated 
care pathway for VHL has never been implemented.

The heterogeneity and complexity of VHL, associ-
ated with the chronic and often deteriorating course of the 
disease, require a multidisciplinary approach with close 
monitoring and interventions by several medical special-
ists, nurses, and general practitioners. Care pathways help 
physicians to organize care around patients with specific 
clinical problems. Patients with VHL require many hos-
pital visits from a young age and receive care from numer-
ous different specialists throughout their patient journey. 
Families have to oversee complex screening scheduling, 
which often involves several affected individuals within the 
same family, with appointments at multiple clinics; this 
scenario is the best case for the well patient. When tumors 
require intervention or if complications occur, the sched-
uling and oversight can become extremely challenging and 
even form an obstacle to best care. A multidisciplinary 
care pathway addresses all the different specialists and di-
agnostic investigations that patients require according to 
their individual manifestations. A Cochrane systematic 
review and meta- analysis defined clinical care pathways as 
structured, multidisciplinary care plans that provide pro-
fessionals with detailed guidance for the care of patients 
with a specific problem to translate evidence to practice 
in order to optimize clinical outcomes and maximize clin-
ical efficiency.13 Clinical pathways may lead to reductions 
in hospital complications, improved documentation, sig-
nificant reductions in the length of stay, and decreases in 
hospital costs13 and reduce disparities and heterogeneity in 
treatment. To address this need, a generic care pathway for 
patients with rare diseases was developed.14 Clinical path-
ways can be appended to already existing guidelines.15

Although national and international guidelines 
exist, they are not consistently integrated into clinical 
practice. Integrated care pathways are task- oriented plans 
that describe the essential steps in the care of patients with 
a given clinical problem. They set the patient journey and 
can also identify why the clinical care described in guide-
lines sometimes falls short in daily practice.16 Care path-
ways set the framework for standardized care and should 
be cocreated with patients to improve compliance and 
adherence. Additionally, they decrease variation in prac-
tice, increase quality standards, improve patient satisfac-
tion, and address research and development questions.17 
In this article, we describe a VHL care pathway based on 
the recent international VHL guidelines cocreated with 
the Dutch VHL patient advocacy group.

MATERIALS AND METHODS
To establish this VHL- specific care pathway, we used the 
VHL- related international guidelines9- 12,18 as the frame-
work. Furthermore, a consensus working group was es-
tablished that consisted of experts from 5 Dutch academic 
hospitals, patients, and the Dutch VHL advocacy group. 
The consensus process took place from January 2021 until 
September 2021 and followed a modified Delphi model.19 
In the first round of the process, the items of interest were 
presented, and the outline of the care pathway was proposed 
and circulated by email and teleconference. In the second 
round, the feedback of the participants was incorporated 
and distributed by email. A third round featured face- to- 
face meetings with participants to reach a consensus regard-
ing the topics still open for discussion. In the final round, 
the working group was sent the final consensus statement 
after all group members had consented. Details about this 
process can be found in the supporting information.

RESULTS AND DISCUSSION
The consensus care pathway is shown schematically in 
Figure 1.

The pathway was based on criteria for quality care 
from the patient perspective, which were generated inde-
pendently from the national patient advocacy group in 
the Netherlands through 3 rounds of consensus method-
ology (Table 1).

Genetic and Clinical Diagnosis
A VHL diagnosis can be made by genetic confirmation of 
a pathogenic mutation in the VHL gene or clinically ac-
cording to international,20 Danish,21 or Dutch criteria22 
(Table 2).

https://ec.europa.eu/health/ern_en
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Figure 1. VHL care pathway. CT indicates computed tomography; ENT, ear- nose- throat; EUS, endoscopic ultrasound; MDTM, 
multidisciplinary team meeting; MRI, magnetic resonance imaging; PET, positron emission tomography; pNET, pancreatic 
neuroendocrine tumor; QOL, quality of life; VHL, von Hippel– Lindau.
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Patients are referred from inside or outside the treat-
ing hospital. In cases where a VHL diagnosis is suspected, 
referral to the genetic department for DNA testing should 
be discussed with the patient. In the case of genetic confir-
mation, family members should be offered DNA testing 
accordingly, and guidelines for informing family mem-
bers should be followed.

A VHL diagnosis should be suspected when a pa-
tient has 1 VHL- related manifestation. DNA analysis 
of the VHL gene should be considered if a hemangio-
blastoma occurs under the age of 50 years, if a renal cell 
carcinoma (RCC) occurs under the age of 40 years, if a 
pheochromocytoma occurs under the age of 50 years, if 
multiple retinal angiomas occur at any age, or if an ELST 
occurs at any age. A patient with a hemangioblastoma 
under the age of 50 years, multiple retinal angiomas at 
any age, or an ELST at any age should have a full clinical 
examination, including imaging of the central nervous 
system, abdomen, and retina, to exclude other manifesta-
tions of VHL. In the case of a pheochromocytoma under 
the age of 50 years or an RCC under the age of 40 years, 
imaging to detect other manifestations is not advised. The 
likelihood of finding another VHL- related manifestation 
is not high after a negative VHL germline test.

DNA is primarily extracted from blood and is se-
quenced via Sanger sequencing or next- generation 
sequencing– based techniques for patients who fulfill the 
clinical criteria or have 1 manifestation as mentioned 
previously with single- gene testing.7 The VHL gene is 
also added to the targeted panel for pheochromocytoma 

(diagnosed at any age) and RCC (panel testing is indi-
cated when it is diagnosed under the age of 40 years, there 
is a family history of RCC, or there is bilateral RCC).

If no germline mutation is found in the VHL gene 
and a patient fulfills the clinical criteria or has 1 mani-
festation as mentioned previously, somatic mosaicism has 
to be examined. In these cases, sequencing of the tumor 
tissue or testing of a second tissue, such as a skin biopsy, 
should be considered. If a somatic VHL pathogenic vari-
ant is found, the diagnosis of mosaic VHL syndrome can 
be made.

To patients with a diagnosis of mosaic VHL, full 
VHL surveillance is offered (Table 3). After the age of 60 
years, stopping surveillance can be considered if there are 
no other VHL manifestations because it is very rare for a 
new manifestation of VHL to be revealed after this age. 
DNA testing in the children of patients with a mosaic 
variant can be considered.

When DNA analysis does not identify a (likely) 
pathogenic variant, clinical examination and imaging 
according to screening protocols should be performed to 
determine whether the criteria for a clinical diagnosis of 
VHL are met. The clinical diagnostic criteria are a sim-
plex case (ie, an individual with no known family history 
of VHL syndrome) presenting with 2 or more character-
istic lesions: 2 or more hemangioblastomas of the retina, 
myelum, or brain or a single hemangioblastoma in asso-
ciation with a visceral manifestation (eg, multiple kid-
ney or pancreatic cysts). Another criterion is that these 
tumors manifest at a young age.21 If a genetic analysis 
does not support a clinical VHL diagnosis, surveillance is 
warranted for the patient but not for the family members.

VHL Specialist
After the confirmation of a VHL diagnosis, patients meet 
their VHL specialist. A VHL specialist can be any medical 
specialist, such as an internist, (pediatric) endocrinologist, 
nephrologist, neurologist, neurosurgeon, ophthalmolo-
gist, or urologist. This specialist should be adequately edu-
cated in VHL and capable of keeping an overview of the 
patients’ journey. This specialist is, therefore, responsible 
not just for screening his or her own organ system but also 
for ensuring that all organ systems are appropriately moni-
tored. Therefore, the VHL specialist should be well versed 
in the manifestations outside his or her own medical spe-
cialty. For example, the VHL specialist should be able to 
request central nervous system and abdominal imaging 
in a timely manner and refer patients to their neurolo-
gist and urologist when indicated. A VHL specialist is pre-
ferred because of the complexity of the disease, with many 

TABLE 1. Criteria of VHL Care From the Patient 
Perspective

• The health care provider recognizes VHL as a chronic physical 
condition.

• The nurse practitioner informs the GP to be aware of VHL symptoms 
(physical and psychosocial) in patients in the Netherlands.

• Patients with VHL are supervised and treated by health care provid-
ers who are specifically familiar with VHL and have sufficient experi-
ence in treating/supporting patients with VHL, preferably in a VHL 
expertise center.

• The nurse specialist or GP has a signaling role and recognizes the 
complaints that may be related to VHL. The GP will investigate these 
complaints and refer them if necessary.

• The health care provider knows that VHL does not have to be im-
mediately visible, knows the symptoms and complaints, knows the 
impact and consequences of the VHL disorder for the patient, and 
participates in a multidisciplinary consultation.

• The health care provider considers the severity of the complaints, the 
patient’s ability to work, and the prognosis of the disease process.

• The patient (and partner) receives extensive (oral and written) infor-
mation and information about VHL, possible complaints, treatments, 
and forms of counseling.

• In consultation with the coordinating care provider, the patient is 
monitored and treated at the correct times via a clear and integrated 
VHL- specific care pathway.

Abbreviations: GP, general practitioner; VHL, von Hippel– Lindau.
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specialists being involved. The VHL specialist will refer 
the patient to the neurologist or neurosurgeon if a heman-
gioblastoma is observed on regular screens. The urologist 
should by consulted when an RCC is seen on imaging. 
The endocrinologist should be consulted if increased (nor)
metanephrines are measured or if there is any suspicion of 
a paraganglioma, pheochromocytoma, or pancreatic neu-
roendocrine tumor. The ear- nose- throat physician should 
examine a patient with hearing complaints or when an 
ELST is visible on imaging studies. Accordingly, the VHL 
specialist should invite colleagues involved in VHL care 
from all relevant specialties for a periodic multidiscipli-
nary team meeting (MDTM), at which VHL cases at the 
treating center are centrally reviewed regularly. Preferably, 
a dedicated nurse with expertise in VHL disease can sup-
port the VHL specialist as the navigating case manager or 
primary point of contact for patients.

A consultation with the VHL specialist and prefer-
ably also a dedicated nurse should occur at least once a 
year or more often if indicated. During the consultation, 

VHL- related complaints should be discussed, and a phys-
ical examination, including a neurological evaluation 
and blood pressure measurements, should be performed. 
Furthermore, the need for psychosocial support should 
be assessed.

From the ages of 5 to 18 years, children should visit 
a pediatrician with adequate knowledge of potential VHL 
symptoms. Additionally, VHL gene mutation carriers, or 
children who have not received a VHL genetic diagnosis but 
have a parent with VHL, should receive an ophthalmologi-
cal examination once a year from the age of 5 years onward.

By regular surveillance, VHL- related manifestations 
are usually diagnosed in a timely manner. Patients with 
abnormalities in the screening will be treated accordingly. 
This should be described in the (electronic) patient file.

Routine Tests
As part of the surveillance, routine tests based on the in-
ternational organ- specific VHL guidelines are shown in 
the care pathway (Fig. 1).9- 12,18

TABLE 2. VHL Clinical Diagnostic Criteria

VHL Clinical Diagnostic 
Criteria Danish Criteria21 International Criteria20 Dutch Criteria22

First-  or second- degree family 
member with VHL and/or 1 or 
more typical VHL- associated 
tumors

1 VHL- associated tumor 1 VHL- associated tumor 1 VHL- associated tumor

No known family history of VHL At least 2 VHL- related manifestations 2 HBs (retinal and/or CNS) At least 2 VHL- related manifestations
1 HB and a visceral manifestation

VHL- related manifestation 
criteria

Retinal HB Retinal HB Retinal HB
HB in cerebellum, medulla oblongata, or 

spinal cord
CNS HB CNS HB

ELST RCC RCC
RCC Pheo Pheo/paraganglioma
Pheo, paraganglioma, and/or glomus tumor pNET ELST
pNET and/or multiple pancreatic cysts ELST (Multiple) kidney cysts

Pancreatic cysts (Multiple) pancreatic cysts or NET
Epididymal cystadenomas

Abbreviations: CNS, central nervous system; ELST, endolymphatic sac tumor; HB, hemangioblastoma; Pheo, pheochromocytoma; pNET, pancreatic neuroendo-
crine tumor; RCC, renal cell carcinoma; VHL, von Hippel– Lindau (VHL).

TABLE 3. Surveillance Protocol for Patients with VHL

Starting Age

5 y 11 y 15 y or Older 65 y or Older

Consultation with VHL specialist/case manager (PE, including BP) Annual Annual Annual Annual
Lab: Creatinine (nor)metanephrines Annual Annual Annual If indicated
Ophthalmic examination Annuala Annual Annual Annual
MRI of cerebellum/myelum — Biannual Biannual If indicated
Audiogram — Biannual Biannual If indicated
MRI of abdomen (possibly alternating with ultrasound) — — Biannual If indicated

Abbreviations: BP, blood pressure; MRI, magnetic resonance imaging; PE, physical examination; VHL, von Hippel– Lindau (VHL).
In the case of an occurrence of a manifestation, the protocol will deviate to the specific tumor protocol.
aAn ophthalmic examination should be performed at the latest at the age of 5 years. If it is indicated, it should be performed from the age of 1 year.
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MDTM
Ideally, all patients with newly diagnosed VHL and pa-
tients with new VHL- related manifestations or comor-
bidities should be discussed at an MDTM. The MDTM 
is a requirement to be considered as a VHL expert center 
by the European Rare Cancer Network (a European 
Reference Network). An MDTM solely for patients with 
VHL is most ideal. Additionally, this is also an important 
aspect of becoming a VHL Clinical Care Center accord-
ing to the VHL Alliance, which in turn supports guide-
line implementation.23 The following specialists should 
preferably be present at an MDTM: the VHL specialist, 
an internist (endocrinologist/oncologist), a neurologist/
neurosurgeon, an (endocrine) surgeon, a clinical geneti-
cist, a urologist, a pediatrician, an ophthalmologist, a 
radiotherapist, and a dedicated nurse specialist. A psy-
chologist should also be available for consultation. The 
MDTM advises on the follow- up or treatment policy for 
each individual patient. The transition from a pediatri-
cian to a VHL specialist can also be facilitated through the 
MDTM and should follow specified transition protocols. 
The results of the MDTM are reported in the electronic 
patient file.

If there is an indication for treatment, the patient 
is referred accordingly. The outcome of the examinations 
and the MDTM will be discussed with the patient during 
a follow- up consultation with the VHL treating physician.

Dedicated Nurse
It is recommended that every patient with VHL have a 
dedicated specialized nurse. This can be a registered nurse 
or a nurse practitioner if one is available. The dedicated 
nurse can perform the role of the case manager. This case 
manager supports the treating physician in providing psy-
chosocial care, is easily accessible in case of (urgent) mat-
ters, and checks whether the patient has all the necessary 
VHL- related appointments. Psychosocial care consists of 
providing information about illness and treatment, emo-
tional support and normalization of complaints, and de-
cision support around treatment options; signaling the 
disease burden; and referring the patient for additional 
care (social, psychological, or medical) based on identi-
fied problems. The dedicated nurse can also identify fac-
tors affecting other family members, such as the need 
for early psychological support in partners or parents of 
affected individuals.24 Specialized nurses are highly ap-
preciated by the patients for their central role in patient 
management and adherence to the care pathway. In ad-
dition, they are appreciated for the psychosocial sup-
port that they provide.25 The authors acknowledge that 

a dedicated nurse is not available in all health care sys-
tems. However, the psychosocial aspects of the disease are 
significant,26 so psychosocial screening and support are 
strongly recommended.

For managing and measuring specific problems in 
adult patients with VHL, the following tools can be used:

• The health- related 36- Item Short Form Health Survey 
questionnaire.27

• The single- item Visual Analogue Scale (VAS) for 
cancer- related fatigue.28

• The Center for Epidemiological Studies Depression 
Scale (CES- D) for emotional problems.29

• The Patient- Specific Functional Scale for specific phys-
ical problems.30

• If necessary, the patient can be referred as follows:
• To a psychologist or psychotherapist if indicated.
• For oncological rehabilitation intake in case of concur-

rent problems (on at least 2 of the 3 scales: CES- D > 
16 and/or VAS ≥ 4 and/or PSK ≥ 4 on at least 1 item).

• For (oncology) rehabilitation care intake for complex 
problems.

Case Manager
Coordinated care is essential for managing VHL. This co-
ordinated care can be provided by the VHL specialist (and 
the dedicated nurse if available). Patients/parents should 
be aware of who their (child’s) case manager is and how to 
contact the person. For pediatric patients, specific atten-
tion will be given to the well- being of patients as well as 
parents and siblings if a family is affected by VHL.

The case manager should be approachable and eas-
ily accessible for patients and caregivers. Patients are in-
troduced to the case manager at the outpatient clinic or 
during a remote consultation. During the first meeting 
between the patient and the case manager, expectations 
and needs are aligned.

Another task of the case manager is to monitor the 
care process and intervene when it is necessary. This 
is primarily done by addressing patients’ problems. 
In addition, the case manager monitors the process 
when patients are referred for treatment or diagnosis 
to other specialists inside or outside the primary cen-
ter. Furthermore, the case manager annually reviews the 
patients in treatment to ensure that no patients have 
unintentionally been lost to follow- up. In addition, the 
case manager notices structural or important problems 
in the provided care and provides input for improving 
the quality of care at the MDTM.
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Family Planning
Patients who are planning to start a family should be 
informed about the consequences and options regard-
ing family planning in relation to VHL. This counseling 
is preferably performed by the clinical geneticist or the 
VHL specialist. In the Netherlands, approximately 6.5% 
of VHL pregnancies are assisted by pre- implantation ge-
netic diagnosis.31 In a patient with DNA- proven somatic 
mosaicism and a pregnancy wish, an invasive prenatal 
diagnosis or even pre- implantation genetic testing can 
be discussed by appropriate, comprehensive, and nondi-
rective genetic counselling. For patients with suspected 
mosaicism but no pathogenic variant in the VHL gene 
determined, children are treated as first- degree relatives, 
and no prenatal options are available.

Because men affected by VHL can experience re-
duced fertility due to epididymal cysts, a fertility specialist 
may be consulted.32 Although limited data on the effects 
of pregnancy on female patients with VHL do not indi-
cate significant risk, careful observation is warranted. All 
scenarios should be discussed, and patients should be sup-
ported in their decision with consideration of their cul-
tural/religious backgrounds. It is recommended that any 
required surveillance be performed before a planned preg-
nancy to prevent complications during the pregnancy.20 
For each pregnant patient, a plan should be made that is 
based on current VHL manifestations. There are patient 
cases in which pregnancy in patients with VHL disease 
induces cerebellar hemangioblastoma progression.33 If a 
patient has VHL manifestations, particularly cerebellar 
hemangioblastomas before the pregnancy, it is strongly 
recommended that magnetic resonance imaging without 
contrast be performed when a patient becomes symptom-
atic during pregnancy.10 Furthermore, metanephrines 
should be measured before pregnancy and in the second 
trimester. When there are no VHL manifestations pres-
ent during the pregnancy, there is no indication for extra 
follow- up.

The following topics preferably should be discussed 
in family planning counseling:

• A spontaneous pregnancy will result in a 50% risk that 
the child will be affected.

• Invasive prenatal diagnostics and DNA tests can be per-
formed to assess whether the child is affected.

• Pre- implantation genetic diagnosis is an option if the 
VHL genetic mutation is known.

• Egg or sperm donation.
• Surrogacy if the mother is in suboptimal health.
• Adoption or fostering.

Quality of Care Evaluation
It is essential to assess quality and safety improvements in 
health care. Clinical pathways are increasingly being used 
in health care to improve daily clinical practice. When 
these pathways are used, an evaluation of their implemen-
tation is necessary. Assessments should be repeated even 
when the process of implementation is over. It is, there-
fore, important to identify specific indicators to measure 
outcome measures and improve health outcomes.34 For 
the care of patients with VHL, we therefore recommend 
planning an annual self- assessment via an internal audit. 
Indicators that can be used for this audit can be based on 
local hospital criteria for quality improvement, interna-
tional criteria for VHL specialized treatment centers,23 or 
the European Reference Network core indicators for con-
tinuous monitoring (https://ec.europa.eu/healt h/publi 
catio ns/set- ern- core- indic ators - 18_en).

Patient and Resource Advocacy
Some hospitals will argue that the adoption of a VHL 
care pathway such that as outlined here will be costly. 
However, patients with VHL require coordinated care 
from multiple specialties throughout their entire postdi-
agnostic lifetime, and streamlining processes to reduce 
the surgical burden is imperative both to protect quality 
of life and from the perspective of health economics. 
The majority of VHL care consists of wait and see strat-
egies; often, tumor growth is followed longitudinally in 
more than 1 organ to detect growth and malignancy 
in order to optimize interventions. Currently, expen-
sive medical imaging is the mainstay of this process, 
but those costs could be ameliorated once appropriate 
validated surrogate biomarkers (eg, circulating tumor 
DNA) are developed. Aggressive screening and the ap-
plication of VHL guidelines have dramatically increased 
the mean life expectancy for patients in the last decades 
from 49 to 67 years, and it has become significantly 
closer to that of nonaffected siblings and the general 
population.35 The consequences of uncoordinated care 
outside a care pathway could have a profound impact 
on patient mortality and morbidity, and resources need 
to be allocated for pathway implementation with payers 
at the national level. A recent poster presented at the 
American Society of Clinical Oncology’s Genitourinary 
Cancers Symposium estimated that among 960 VHL 
carriers with insurance claims for nephrectomy, laser 
therapy to the retina, surgical excision of cerebel-
lar or spinal hemangioblastomas, or surgical resection 
of pancreatic neuroendocrine tumors in the United 
States, in comparison with sporadic RCC patients 

https://ec.europa.eu/health/publications/set-ern-core-indicators-18_en
https://ec.europa.eu/health/publications/set-ern-core-indicators-18_en
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without germline VHL mutations, significantly more 
all- cause hospitalizations, inpatient days, outpatient 
visits, emergency room visits, and other medical visits 
per person- year were found. This translated into 4- fold 
higher mean adjusted annualized all- cause health care 
costs for VHL in comparison with a control cohort 
with sporadic RCC. These data set a baseline on which 
improved and streamlined health services can optimize 
health resources.36

In conclusion, the VHL patient care pathway is 
based on recent guidelines and was developed by health 
care professionals with vast experience in treating pa-
tients with VHL. Patient representatives cocreated the 
pathway and contributed quality criteria from patients’ 
perspectives.

This Dutch national pathway is the first integrated 
care pathway for patients with VHL. The flowchart can 
be easily implemented in hospitals worldwide because 
of its practical applicability. However, because of local 
logistical limitations, the pathway might not be fully 
applicable at all centers treating patients with VHL. 
A case manager (preferably a specialized nurse) who 
coordinates and maintains care is an essential asset in 
complex VHL care. In addition, the VHL specialist, 
who preferably works closely with the specialized nurse, 
is responsible for adherence to the care pathway and 
chairing the MDTM.
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