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Understand genetic risk factors. 
Plan individual health care.
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Every human being is unique and genetically different 

from others. This is reflected in appearance, special 
talents, and personality, but also in the genetic predisposi-
tion to various diseases, such as tumors or cardiovascular 
diseases. If you know your genetic risk factors, you can 
actively contribute to preventing or delaying a disease‘s 
onset or alleviating its symptoms.

Genetic risk factors play an important role in many diseases 

that frequently occur in our society. However, an individual 

genetic predisposition to a disease is not necessarily an 

inevitable fate. Environmental factors such as lifestyle, diet, 

and exercise may also influence whether a genetic disease 
breaks out or the affected person remains healthy.

The genetic screening results are, therefore, a guide to 

health-conscious living. They enable recommendations such 

as participation in early detection programs for diseases, an 

adjustment of lifestyle or medication, e.g., to prevent throm-

bosis on long-distance flights. Therefore, early identification 

of genetic risk factors and taking preventive measures are 

important for health promotion.

Disease

1



2

Early Detection of Tumor Diseases  
Increases Survival Rate Drastically 
For tumor diseases, the following applies: The earlier a 

tumor is detected, the better the prognosis. The figure 
illustrates this principle using 5 different tumor entities. If 

the tumor is diagnosed during the early stages (local), the 

chances of surviving for 5 years or longer is 80 % to 100 %. 

Survival rates significantly decrease if the tumor is detected 
after it has metastasized. 

CeGaT‘s screening panel checks whether you are at 

increased risk for tumor disease and should therefore take 

intensified early detection measures.

Disease Prevention PanelDisease Prevention Panel
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Pharmacogenetics - Individual Medication 
Selection and Dosage 
Not every person processes drugs the same way. What 

one individual benefits from can be ineffective or harmful 
to others. The CeGaT Disease Prevention Panel detects 

whether active ingredients are broken down particularly fast 

or very slowly. Based on this information, the physician can 

select the best medication and administer it in the correct 

dosage. This also applies to future therapies.
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Full gene sequencing based on NGS –  

not restricted to hotspots

Reports created manually by our doctors and 

scientists compared to only automatically 

generated reports

Sequencing in Germany with the highest 

quality

99,87 % sensitivity for the detection of  

heterozygous single nucleotide variants

Reliable advice and support throughout all 

steps of the examination

Comprehensive medical report incl.  

individual recommendations

Genetic Diagnostics at the Highest Level

Anna, 32 years

Lifestyle: Conscious diet, normal  

sleep patterns, regular exercise

Result: Increased tumor risk due  

to variant in BRCA1 gene

Consequence: Semi-annual exami nation, close supervision

Oliver, 45 years

Lifestyle: Active in sports,  

high travel activity

Result: Factor V Leiden mutation

Consequence: Sensitization to  thrombosis, preventive 

measures in case of immobilization, e.g., during long-haul 

flights or surgeries

Data protection is guaranteed at all times Patient samples are processed by CeGaT 

according to accredited procedures

el
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Tumor Diseases
Disease-causing changes in the genome of indivi-

dual cells play a decisive role in cancer development. These 

genetic changes can be triggered by external factors, such as 

exposure to radiation and smoking. However, disease onset 

can also be caused by inborn alterations in the genotype, 

most of which are inherited. In the ‘tumor diseases’ module 

of our Disease Prevention Panel, 51 genes are analyzed that 

are associated with an increased susceptibility to tumor 

diseases. For example, we investigate genes that are partic- 

ularly relevant to digestive tract tumors (various forms of 

colorectal cancer, stomach cancer, and pancreatic cancer), 

breast cancer, ovarian cancer, skin cancer, thyroid tumors, 

endocrine tumors, and more. 

If our Disease Prevention Panel reveals an increased risk for 

a specific type of cancer, appropriate action will be advised. 
In the event of disease onset, relevant treatment can be 

provided in a timely manner.

Cardiovascular Diseases
Cardiovascular diseases are the number one cause 

of death globally. The chance of developing heart disease 

increases with age, and in addition, certain genetic factors 

also increase the risk. Disease-causing changes in the 

genome can functionally disrupt the heart muscle struc-

ture (e.g., in cardiac myopathies). They can also impair the 

function of ion channels in the heart, which are important 

for transmitting electrical signals. This can cause cardiac 

arrhythmia. Pathogenic changes in further genes included 

on the Disease Prevention Panel can cause a disturbance 

in the structure of vessels. This can lead to pathological 

dilation, splitting of the vessel wall layers, or even rupture 

of vessels. Identifying these pathogenic changes will ensure 

that appropriate measures can be taken. 

The ‘cardiovascular diseases’ module of our Disease  

Prevention Panel analyzes 55 genes that are involved in 

cardiovascular function. Pathogenic changes in these genes 

may give the treating physician an indication of whether 

closer monitoring is needed, or lifestyle adjustment, or 

therapy, are necessary.

Iron and Copper Storage Disorders
These hereditary diseases are characterized by 

the accumulation of iron or copper in the body. In indivi-

duals with iron and copper storage disorders, the balance 

between uptake and elimination of iron or copper is 

disturbed. As a result, excessive amounts can accumulate  

in organs and tissues, causing damage and discomfort. 

Our genetic analysis can reveal a predisposition to iron 

and copper storage disorders even before the onset of 

symptoms.

In the ‘iron and copper storage disorders’ module of our 

Disease Prevention Panel, 8 genes involved in copper and 

iron metabolism are analyzed. Disease-causing changes in 

these genes will be identified, and appropriate measures 
can be taken to prevent disease-related damage. 

Thrombosis and Coagulation  
Disorders

Genetic factors can disrupt blood clotting (coagulation). 
This can cause blood to clot within a vessel (thrombosis), 

eventually blocking the vessel entirely and possibly causing 

a stroke. Hereditary forms of thrombosis strongly increase 

the risk of leg vein thrombosis, stroke, pulmonary embolism, 

and miscarriage. Another manifestation of abnormal coagu-

lation is a heamophilia (easy and prolonged bleeding). Due to 

a genetic defect, the function of blood clotting factors can 

be impaired. In haemophilic individuals, blood takes much 

longer to clot, or does not clot at all. Even minor injuries or 

interventions can cause extensive bleeding in joints and 

tissues, leading to severe blood loss.

The ‘thrombosis and coagulation disorders’ module of the 

CeGaT Disease Prevention Panel analyzes 28 genes asso-

ciated with coagulation disorders. If genetic risk factors for 

coagulation disorders are identified, an attending physician 
will take appropriate precautions.

ModulesModules
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Hypercholesterolaemia
Familial hypercholesterolaemia is a hereditary 

disturbance of lipid metabolism. In 85 % -  90 % of cases, 

this is caused by a mutation in the low-density lipoprotein 

(LDL) receptor (docking site for LDL on cells) gene, which 

increases blood lipid LDL cholesterol by 2 to 10 times the 

normal value. This increases the amount of LDL deposited 

in blood vessels (vascular calcification), which increases the 
risk of a heart attack.

Familial hypercholesterolaemia is thought to occur in 1:500 

individuals, but only 15 % of cases are actually diagnosed. In 

young individuals, it is usually only diagnosed after a heart 

attack. Other diagnostic factors include:

 Frequent familial heart attacks

 Xanthomas (nodular fat deposits in the skin)

  Strongly elevated LDL cholesterol levels in the blood

In the ‘hypercholesterolaemia’ module of the CeGaT Disease 

Prevention Panel, 4 disease-relevant genes are analyzed, 

including genes that encode the LDL receptor and proteins 

that affect LDL receptor function. Early diagnosis means 

LDL cholesterol can be reduced by early interventions and 

lifestyle changes that reduce vascular deposits, thereby 

lowering the risk of a heart attack.

One form of therapy, in that case, could be the administra-

tion of lipid-lowering drugs (e.g., statins). In this context, the 

CeGaT ‚Pharmacogenetics‘ module offers the possibility to 

investigate genetic variants that influence the effect of e.g., 
statins. With this knowledge, the physician can individually 

adjust the drug dose.

Glaucoma
Glaucoma is one of the most typical causes of 

blindness worldwide. Glaucomas often develop with age 

and without a specific reason. Degeneration of retinal cells 
during the course of the disease irreversibly  damages the 

visual field.
Risk factors for glaucoma include higher inner  eye pressure, 

ethnic origin, diabetes, chronic eye infections, or cardio-

vascular diseases. Around 5 % of glaucomas are caused 

by inherited genetic changes that can induce disease 

onset from 35 years of age. In the ‘glaucoma’ module of our 

Disease Prevention Panel, 2 genes are tested that are known 

to cause glaucoma.

If the test reveals an elevated risk of glaucoma, further 

monitoring is recommended to ensure that appropriate 

treatments are initiated as soon as they are  necessary. The 

earlier glaucoma is detected, the better the prognosis and 

the sooner the appropriate therapy can be initiated to slow 

down or even stop disease  progression.

Malignant Hyperthermia  
(Anaesthesia Intolerance)

Malignant hyperthermia is characterized by a life- 

threatening response to anaesthesia. In the presence 

of certain genetic risk factors, anaesthetics or muscle 

relaxants disrupt calcium metabolism in the muscle. This 

disruption causes muscles to cramp, become rigid, and 

increase blood pressure and body temperature. If these 

symptoms are not treated quickly, the patient will die from 

metabolic and organ failure.

This inherited disease is usually recognized for the first 
time when anaesthetics or muscle relaxants cause a life-

threatening situation. However, a well-tolerated response to 

anaesthesia does not exclude a predisposition to malignant 

hyperthermia because patients can undergo an average of 

three narcoses before disease onset.

The ‘malignant hyperthermia’ module of CeGaT’s Disease 

Prevention Panel tests 2 genes that are responsible for more 

than 70 % of malignant hyperthermia cases. Diagnosing a 

predisposition to malignant hyperthermia before a surgical 

intervention means that the individual can be anaesthetized 

in a way that will not trigger an unfavorable reaction. 
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Pharmacogenetics
Pharmacogenetics illustrates how genetic changes 

can affect the influence of drugs. Genetic changes in the 

proteins responsible for absorption, distribution, metabo-

lism, and excretion of drugs can have a huge impact on their 

effectiveness and compatibility.

Some drugs have different effects on different people, e.g., 

antidepressants, analgesics, neuroleptics, chemotherapeu-

tics, AIDS medication, thrombosis medication, anaesthetics, 

beta-blockers, and statins. A specific enzyme‘s reduced 
or missing activity may increase the drug level and cause 

unwanted side effects. On the other hand, a medication 

that is activated by metabolism may not work if an enzyme 

is inactive. Enhanced enzyme activity can also affect the 

response to medication, e.g., by degrading the active 

ingredients.

The ‘pharmacogenetics’ module of our Disease Prevention  

Panel analyzes known variations in 22 genes that are 

involved in the metabolism of pharmaceuticals. If gene  

variants are found, the physician can customize the therapy 

to avoid serious side effects and treatment failure.

Familial Diabetes
Diabetes mellitus (diabetes) describes a group of 

diseases associated with elevated blood glucose levels. 

Genetics plays a central role in the development of famil-

ial diabetes mellitus. The ‘Maturity-Onset Diabetes of the 

Young’ (MODY) analyzed here is a hereditary disease that can 

be diagnosed partly in adolescence and partly in adulthood 

and is often associated without concomitant obesity. During 

the course of the disease, microvascular complications, 

such as kidney, eye, and nerve damage, etc. may occur. The 

presence of familial genetic diabetes should also be consid-

ered in the context of gestational diabetes. Depending on 

the form of the disease, a possible necessary therapy may 

consist of a lifestyle adjustment such as dietary changes or 

drug therapy, if required.

In the ‘familial diabetes’ module, 5 genes are analyzed that 

are associated with an increased risk of developing familial 

diabetes mellitus. If these are identified at an early stage, 
appropriate preventive measures can be initiated.

Genetic counseling by qualified 
specialists and blood or saliva 

collection for analysis

Sequencing all genes of the 

Disease Prevention Panel using 

next-generation sequencing

Preparation of a comprehensive 

and easy-to-understand medical 

report with an interpretation of 

the findings and recommendations

From Sample to Report

Analysis and interpretation of 

the sequencing data

Final specialist discussion of the 

findings and recommendations of 

the detailed medical report
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The individual modules of CeGaT‘s Disease Prevention Panel contain genes that have been scientifically confirmed as risk genes 
and pose a risk of disease that can be reduced by timely detection or adequate prevention. The compilation of genes is based 

on the recommendations of the American College of Medical Genetics and Genomics (ACMG) and has been supplemented by our 

specialists with other known risk genes.

Tumor Diseases  
(Module 01, 51 Genes)

APC, ATM, AXIN2, BAP1, BARD1, BMPR1A, BRCA1, BRCA2, BRIP1, 

CDC73, CDH1, CDKN2A, CHEK2, DICER1, EPCAM, FH, FLCN, KIT, 

MEN1, MET, MLH1, MSH2, MSH6, NF1, NF2, PALB2, PDGFRA, 

PMS2, POLD1, POLE, PTCH1, PTEN, RAD51C, RAD51D, RB1, 

RET, SDHA, SDHAF2, SDHB, SDHC, SDHD, SMAD4, SMARCA4, 

SMARCB1, STK11, TMEM127, TP53, TSC1, TSC2, VHL, WT1

Cardiovascular Diseases  
(Module 02, 55 Genes)

ACTA2, ACTC1, ACVRL1, ALPK3, BAG3, BMPR2, CALM1, CALM2, 

CALM3, CASQ2, COL3A1, DES, DSC2, DSG2, DSP, EMD, ENG, 

FBN1, FHL1, FLNC, GDF2, JUP, KCNH2, KCNK3, KCNQ1, LAMP2, 

LMNA, LOX, MYBPC3, MYH11, MYH7, MYL2, MYL3, MYLK, PKP2, 

PLN, PRKAG2, PRKG1, RBM20, RYR2, SCN5A, SMAD3, SMAD9, 

TBX4, TECRL, TGFB2, TGFBR1, TGFBR2, TMEM43, TNNC1, 

TNNI3, TNNT2, TPM1, TTN, TTR

Thrombosis and Coagulation Disorders 
(Module 03, 28 Genes)

ADAMTS13, F10, F11, F12, F13A1, F13B, F2, F5, F7, F8 (intronic 

inversions not covered), F9, GFI1B, GP1BA, GP1BB, GP6, GP9, 

HRG, ITGA2B, ITGB3, LMAN1, MCFD2, NBEAL2, PROC, PROS1, 

SERPINC1, SERPIND1, SERPINF2, VWF

Iron and Copper Storage Disorders  
(Module 04, 8 Genes)

ATP7B, CP, GLRX5, HAMP, HFE, HJV, SLC40A1, TFR2

Hypercholesterolaemia
 (Module 05, 4 Genes)

APOB, LDLR, LDLRAP1, PCSK9

Glaucoma  
(Module 06, 2 Genes)

CYP1B1, MYOC

Malignant Hyperthermia  
(Module 07, 2 Genes)

CACNA1S, RYR1

Pharmacogenetics*  
(Module 08, 22 Genes)

ABCG2, CACNA1S, CYP2B6, CYP2C19, CYP2C9, CYP2D6,  

CYP3A4, CYP3A5, CYP4F2, DPYD, G6PD, HLA-A, HLA-B,  

IFNL3, MT-RNR1, NUDT15, POR, RYR1, SLCO1B1, TPMT, UGT1A1, 

VKORC1

Familial Diabetes  

(Module 09, 5 Genes)

GCK, HNF1A, HNF1B, HNF4A, PDX1

Gene ListGene List

* Relevant variants according to CPIC (Clinical Pharmacogenetics 

Implementation Consortium) and DPWG (Dutch Pharmacogenetics 

Working Group)

Quality Made in Germany

   Comprehensive and easy-to-understand medical 

report with an interpretation of the findings and 
recommendations

   Prepared by an interdisciplinary team of scientists and 

medical doctors specialized in human genetics

   In-house optimized design based on the latest clinical 

research

   Excellent price-performance-quality ratio
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Sample RequirementsSample Requirements

Order Form 

1   Patient details 

Name, date of birth, sample material, …

2    Declaration of consent

The declaration of consent should be read carefully, and the 

relevant items should be marked with a cross. The form is 

then signed by the patient and the ordering physician. 

3  Referring physician information
The name and details of the qualified physician are indi-
cated here.

4  Family history/pre-existing conditions
To accurately interpret the results, we need to know of any 

pre-existing conditions that the patient or their relatives 

suffer from.

5  Signature of physician
In addition to (2), the submitting physician confirms that the 
patient received the necessary genetic counseling.

6  Inquiry

The patient decides whether all or just some modules of the 

Disease Prevention Panel will be carried out. The medical 

report only comprises the selected modules.

Sample Requirements
Our standard sample requirements are 1-2 ml EDTA blood. 

We also accept a variety of different materials, such as 

DBS cards, buccal swabs, saliva, or isolated DNA.

CeGaT GmbH | Paul-Ehrlich-Str. 23 | 72076 Tübingen | Germany

Phone +49 7071 565 44-55 | Fax +49 7071 565 44-56 | info@cegat.com | www.cegat.com

Ver. 2022.4.3 | Page 1 of 2

General Information

ORDER FORM 

DISEASE PREVENTION PANEL

Physician's stamp / Barcode

Declaration of consent

By signing this form, I declare that I have received comprehensive information regarding the genetic 

background related to the disease in question, as well as the possibilities and limitations of molecular 

genetic testing. I understand that I have the right to withdraw my consent for genetic analyses.

I have been informed, and agree, that my personal data and the data obtained in the analysis will 

be recorded, evaluated or stored in an pseudonymized form in scientific databases, and that further, 
in accordance with data protection and medical confidentiality, the request, or parts thereof, may be 
transmitted to a specialized cooperating laboratory.

I consent to the re-evaluation of my test results within the data storage period. If significant alterations 
become apparent, my Physician will be informed by e-mail.

I consent that in addition to the full genetic test as requested, the analysis can be expanded to all 

pathogenic and likely pathogenic variants (ACMG class 4 and 5) in genes which are related to the 

indication described for the proband (if applicable, screen for differential diagnosis).

I have been informed, and agree to the electronic storage, processing, use, and transmission of all data 

collected by CeGaT GmbH.

For more detailed information on data privacy as well as your rights please refer to  

www.cegat.de/en/privacy-policy

Please Note
Our panels are regularly updated to reflect current scientific research. It should therefore be recognized 
that there is the possibility that the list of genes on the order form may have changed slightly (genes 

added or removed) by the time the sample is analyzed in the laboratory. By signing this form, the patient 

accepts that the list of genes actually analyzed may be slightly different from what is currently listed. 

When NGS is utilized more than the requested genes are sequenced for each sample.

This declaration of consent can be completely or partially withdrawn at 

any time. I have had sufficient time to consider giving my consent.
I, the referring physician, confirm that I am authorized to request genetic testing for the above-mentioned 
patient. For predictive testing, I confirm that I am authorized, and that I have fulfilled the requirements, to 
request this testing. For minors, I declare that I have the consent of all legal guardians.

If the patient did not sign this order form: I, the referring physician, confirm that the patient received 
genetic counseling and agrees with the genetic testing. The patient’s consent has been obtained in 

writing.

 
    

  Patient / Legal Guardian  

(Block letters)

ᵪ     

  Patient / Legal Guardian 

(Date, Signature)

    

  Physician  

(Surname, First name)

ᵪ     

  Physician  

(Date, Signature)

If you do not check these boxes, your answer will be recorded as “No”.

I consent to the storage of my genetic material for additional tests and/or 

quality control (for max. 10 years).

I consent to the storage of my test results beyond the timespan of 10 years 

(as required by German law).

I consent to the pseudonymous storage and use of surplus genetic material 

and/or test results for scientific research and in scientific literature.

With regard to secondary findings I would  
like to be informed:
Genetic variation may sometimes be identified, which does not fit within the scope of the requested 
genetic analysis (so-called secondary findings). The reporting of these variants is limited to pathogenic 
alterations (ACMG classes 4 and 5) within selected genes, for which a treatment or course of 

action exists for you or your family (according to the current guidelines of the American College 

of Medical Genetics and Genomics; details on genes and associated diseases can be found at   

https://www.cegat.com/acmg-genes/). There is no claim of a comprehensive analysis of this gene set. 

An absence of secondary findings cannot be used to indicate a reduced disease risk. 

Targeted analysis of the ACMG genes according to current recommen-

dations can be requested as “additional analyses”.

Patient

Surname:      

First name:      

Date of birth:      

Sex: q male q female

Material

q Blood ____ ml (min. 1-2 ml EDTA-blood)

q Dried blood spot cards (at least 5 spots)

q DNA ____ µg (min. 1-2 µg DNA, concentr. ≥ 50 ng/µl) DNA-No.:  

 Source material 

 of extracted DNA:        (e.g. EDTA blood, skin biopsy)

q Other specimen   

External ID:      

Date of sample collection:     

Samples can be sent by mail in a cardboard box or air cushion envelope. Samples should not 
be exposed to direct sunlight. Dried blood spot cards can be ordered for free (info@cegat.com).

Sender / Clinic

Surname:      

First name:     

Institution:     

Street:      

Postcode/City:     

Country:      

Phone:      

Email:      

VAT:      

If applicable, please include a VAT number or a copy of your business registration certificate.

Invoice   q to sender / clinic

  q to patient / other (KVA-No.:   )

Surname:      

First name:     

Street:      

Postcode/City:     

Country:      

Email:      

q Yes  q No

q Yes  q No

q Yes  q No

q Yes  q No

According to German Genetic Diagnostic Act (GenDG) we will issue the medical report to the 
counselling physician. Please indicate here the contact email of the counselling physician:

Email:      

CeGaT is accredited by  
DAkkS according to  
DIN EN ISO 15189:2014,  
the College of American 
Pathologists (CAP) and CLIA.

CeGaT GmbH | Paul-Ehrlich-Str. 23 | 72076 Tübingen | Germany

Phone +49 7071 565 44-55 | Fax +49 7071 565 44-56 | info@cegat.com | www.cegat.com

Ver. 2022.4.3 | Page 2 of 2

For targeted and effective processing, please complete the medical history form with  
as much detail as possible and include a copy of all existing reports.

Family history | Known (familial) pre-existing conditions

Do any of the diseases listed below occur in your family? Are there family members who have been ill or have died very early?

N
o

Ye
s What disease?

Diagnosis / symptoms
age of begin-
ning disease

Relationship to the patient 
(e.g., mother)

Tumor diseases q q

Cardiac diseases and 
angiopathies

q q

Thrombosis and disor-
ders of coagulation

q q

Iron and copper stor-
age disorders

q q

Increased cholesterol q q

Increased eye- 
pressure (green star, 
glaucoma)

q q

Anesthesia- 
intolerance

q q

Medication intolerance 
or unwanted side 
effects

q q

Diabetes q q

Inquiry

q	 All modules of the Disease Prevention Panel

q	Module 01: Tumor diseases (51 Genes)
APC, ATM, AXIN2, BAP1, BARD1, BMPR1A, BRCA1, BRCA2, BRIP1, 

CDC73, CDH1, CDKN2A, CHEK2, DICER1, EPCAM, FH, FLCN, KIT, MEN1, 

MET, MLH1, MSH2, MSH6, NF1, NF2, PALB2, PDGFRA, PMS2, POLD1, 

POLE, PTCH1, PTEN, RAD51C, RAD51D, RB1, RET, SDHA, SDHAF2, 

SDHB, SDHC, SDHD, SMAD4, SMARCA4, SMARCB1, STK11, TMEM127, 

TP53, TSC1, TSC2, VHL, WT1

q	Module 02: Cardiovascular diseases (55 Genes)
ACTA2, ACTC1, ACVRL1, ALPK3, BAG3, BMPR2, CALM1, CALM2, CALM3, 

CASQ2, COL3A1, DES, DSC2, DSG2, DSP, EMD, ENG, FBN1, FHL1, FLNC, 

GDF2, JUP, KCNH2, KCNK3, KCNQ1, LAMP2, LMNA, LOX, MYBPC3, 

MYH11, MYH7, MYL2, MYL3, MYLK, PKP2, PLN, PRKAG2, PRKG1, RBM20, 

RYR2, SCN5A, SMAD3, SMAD9, TBX4, TECRL, TGFB2, TGFBR1, TGFBR2, 

TMEM43, TNNC1, TNNI3, TNNT2, TPM1, TTN, TTR

q	Module 03: Thrombosis and coagulation disorders (28 Genes)
ADAMTS13, F10, F11, F12, F13A1, F13B, F2, F5, F7, F8 (intronic inversions 

not covered), F9, GFI1B, GP1BA, GP1BB, GP6, GP9, HRG, ITGA2B, 

ITGB3, LMAN1, MCFD2, NBEAL2, PROC, PROS1, SERPINC1, SERPIND1, 

SERPINF2, VWF

q	Module 04: Iron and copper storage disorders (8 Genes)
ATP7B, CP, GLRX5, HAMP, HFE, HJV, SLC40A1, TFR2

q	Module 05: Hypercholesterolaemia (4 Genes)
APOB, LDLR, LDLRAP1, PCSK9

q	Module 06: Glaucoma (2 Genes)
CYP1B1, MYOC

q	Module 07: Malignant hyperthermia (2 Genes)
CACNA1S, RYR1

q	Module 08: Pharmacogenetics* (22 Genes)
ABCG2, CACNA1S, CYP2B6, CYP2C19, CYP2C9, CYP2D6, CYP3A4, 

CYP3A5, CYP4F2, DPYD, G6PD, HLA-A, HLA-B, IFNL3, MT-RNR1, 

NUDT15, POR, RYR1, SLCO1B1, TPMT, UGT1A1, VKORC1

q		Module 09: Familial diabetes (5 Genes)
GCK, HNF1A, HNF1B, HNF4A, PDX1

* Relevant variants according to CPIC and DPWG

Anamnesis

ORDER FORM 

DISEASE PREVENTION PANEL

Predictive diagnostics

Predictive diagnostics underly strict regulations in different jurisdictions/countries. German law stipulates that predictive genetic examinations may only 
be conducted and results communicated by medical doctors who are certified specialists in human genetics or by other medical doctors who have 
obtained additional qualification to conduct genetic examinations. Equivalent regulations may apply depending on the jurisdiction covering the patient 
and/or submitting physician.

By signing this form, the submitting physician confirms to fulfil the  
necessary requirements for predictive genetic testing and  

communication of the test results in the relevant jurisdiction:
ᵪ     

Doctor (Signature)

1

2

3

4

5

Do You Need Help?
We are on hand to answer questions and give advice.

Phone: +49 7071 56544-238 

Email: prevention@cegat.com

6

and Order Formand Order Form
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the active ingredients involved, and detailed dosing recom-

mendations. Drug dosing adjustments should be exclusively  

performed following consultation with the treating physician. 

7   Additional information

Technical information is provided at the end of the report. 

This includes the list of investigated genes and the methods 

used for analysis.

Medical ReportMedical Report
The medical report summarizes the results of the investiga-

tion. It is structured as follows:

1   Patient information

The header contains the supplied patient information:

 Name, date of birth, sex, patient ID

 Sample receipt date, sample material, report date

2   Summary of results

The first page of the report contains a table summarizing the 
results from all analyzed modules of the Disease Prevention 

Panel. The table shows at a glance which genetic changes 

were identified.

3   Results

All genetic variants that indicate a disease risk are listed in 

this section. The type of inheritance, population frequency, 

and pathogenicity of each variant are also listed in the table.

Additionally, the identified risk genes are discussed. The 
following information is provided:

 The function of the healthy gene

  Diseases that can be triggered by changes in each 
detected gene 

In addition, we evaluate the effects and severity of the 
disease-causing variants

4   Genetic relevance of the results

This section explains the inheritance pattern of the genetic 

changes and the probability that family members will be 

affected. 

5   Recommendation

Here you will find specific recommendations for the patient. 
Examples are:

  Consultation with a specialized physician and targeted 
clinical examinations

 Adjusted screening 

 Lifestyle adaptation

6   Pharmacogenetics and pharmacogenetic 
recommendations

This section describes the pharmacogenetic profile of the 
patient. It explains how active ingredients are processed in 

the body and the potential negative effects. Listed are the 

effects of the pharmacogenetic profile on drug metabolism, 
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Patient Doe, Jane 

(*XX.XX.XXXX) 

Sex Female 

Patient-ID # 

Sample receipt xxx 

Material DNA  

Report date xxx 
 

Dr. Richard Roe 
Paul-Ehrlich-Str. 23 
72076 TÜBINGEN 
GERMANY

Genetic analysis report – Doe, Jane (*XX.XX.XXXX) 

Order Prevention-Panel (Module 01 - Module 09) 
 

Dear Dr. Roe, 

Thank you for your request for molecular genetic analysis. 

RESULTS OVERVIEW 

Tumor diseases (Module 01) Without pathological findings 

Cardiovascular diseases (Module 02) Without pathological findings 

Thrombosis and coagulation disorders (Module 03) Variant found in gene PROC 

Iron and copper storage disorders (Module 04) Without pathological findings 

Hypercholesterolaemia (Module 05) Without pathological findings 

Glaucoma (Module 06) Without pathological findings 

Malignant hyperthermia (Module 07) Without pathological findings 

Pharmacogenetics (Module 08) Individual recommendations 

Familial diabetes (Module 09) Without pathological findings 

 

Within the genes listed in module 01-07 and 09, we did not detect any further pathogenic variants, 

apart from the one listed below.   

1
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RESULTS 

• Detection of a pathogenic variant in gene PROC, which is a risk factor for venous 

thrombosis. 

Gene Variant Zygosity Heredity MAF (%) Classification 

PROC c.565C>T; p.Arg189Trp het. AD, AR 0.83 pathogenic 

Information for table interpretation: 
AD: Describes a trait or disorder requiring only one copy of a gene variant at a particular locus in order to express an observable 
phenotype. Single heterozygous gene variants can only be causative for the phenotype if the disorder follows the autosomal dominant 
mode of inheritance. 
AR: Describes a trait or disorder requiring the presence of two copies of a gene variant at a particular locus in order to express an 
observable phenotype. In autosomal recessive disorders, a single heterozygous variant in one gene cannot by itself be causative for 
the observable phenotype. 
XL: X-linked mode of inheritance 
mitochondrial: gene encoded in the mitochondrial DNA. Information on degree of heteroplasmy (heteropl. or homopl.), frequency and 
read count (variant/total reads). 
MAF: The minor allele frequency describes the least frequent allele at a specific locus in a given population. The less frequently a 
variant occurs, the more likely it is pathogenic; however, the prevalence and mode of inheritance of any particular disease must be 
considered. 
Classification: Variants are evaluated based upon current scientific information. Only pathogenic or likely pathogenic variants are 
listed. This analysis will detect variants which are not clearly associated with any disease. A reevaluation of the results can 

be requested at a later time point. 

 

INTERPRETATION 

PROC, c.565C>T; p.Arg189Trp (het.), NM_000312.4, rs146922325: 

OMIM / Reference Phenotype Heredity 

176860  Thrombophilia due to protein C deficiency AD 

612304 Thrombophilia due to protein C deficiency AR 

The PROC gene encodes protein C, a vitamin K-dependent plasma glycoprotein that is a key component 

of the anticoagulant system. Protein C is cleaved to its activated form, 'activated protein C' (APC), on 

endothelial cells by the thrombin-thrombomodulin complex and then acts as a serine protease to degrade 

the activated forms of coagulation factors Va and VIIIa (OMIM: * 612283). In patients with undetectable 

protein C levels the disease usually manifests several hours to days after birth, with purpura fulminans or 

massive venous thrombosis. Patients with low but detectable protein C levels have milder symptoms 

generally similar to those of heterozygous individuals. Usually, patients with heterozygous protein C 

deficiency are asymptomatic until adulthood. Prevalence of severe protein C deficiency (homozygous or 

compound heterozygous forms) is estimated at 1/ 500,000. Partial deficiencies (heterozygous forms) are 

much more frequent (1/200-1/500). Men and women are equally affected (Orphanet:745). 

In your proband we detected the common pathogenic variant c.565C>T; p.Arg189Trp (aka p.Arg147Trp) 

in the PROC-Gen in heterozygous state. This variant has been described in patients with protein C 

deficiency and thrombotic events either as isolated heterozygous variant or in homozygous or compound-

heterozygous state with a second pathogenic PROC variant (Tang et al., 2012, PMID: 22545135; Kim et 

al., 2014, PMID: 24162787; Yang et al., 2017, PMID: 28186585; Sirachainan et al., 2018, PMID: 28511552). 

In heterozygous carriers of the variant among the Chinese population, a six-fold increased risk for venous 

thrombosis has been determined (Tang et al., 2013, PMID: 23332921). Even though the variant occurs in a 
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heterozygous state at an allele frequency of 0,83% in the East Asian population (gnomAD), this frequency 

is consistent with the risk conveyed by the variant and disease prevalence. 

Your proband is a heterozygous carrier of a pathogenic variant in PROC, which is a risk factor for 

venous thrombosis. 

Additional variants may be present within regions which were not analyzed (e.g. introns, promoter and 

enhancer regions and long repeats). A lower specificity enrichment and/or inaccurate variant calling cannot 

be ruled out for homologous regions with multiple genomic copies (especially PMS2, TTN). Moreover, 

detection of large deletions and duplications is not guaranteed by next-generation high-throughput 

sequencing. Further, the degree of heteroplasmy of mitochondrial variants can vary remarkably between 

different tissues (Wallace & Chalkia 2013; PMID:24186072). Therefore, it is possible that disease causing 

variants, deletions and duplications are not detectable in the mtDNA.  

Although unlikely, it is also possible that the classification of variants may change in the future due to 

improvements in scientific understanding.  

GENETIC RELEVANCE 

Your proband is heterozygous for a pathogenic variant in gene PROC. This may be of relevance for family 

members. 

Individual variants have a 50% probability of being passed on to each respective offspring. 

 

RECOMMENDATION 

We advise that your proband should discuss, in detail, the consequences of the results for herself and her 

family members with an approved genetic counsellor.  

Due to the detection of this pathogenic PROC variant in your patient, which is a risk factor for venous 

thrombosis, we recommend appropriate hydration, exercise on a frequent basis and avoidance of 

overweight. In risk situations like prolonged immobilization (e.g. long flights), prophylactic measures should 

be considered with an internist. Treatment with an antithrombotic agent to lower the risk of thrombosis 

should be performed according to the metabolism concerning antithrombotic agents, if applicable (see 

pharmacogenetic part) after consultation of an internist or hematologist. 

As this analysis is of predictive nature, we recommend confirming the result with a second independent 

blood sample.  
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PHARMACOGENETICS 

Pharmacogenetics is the analysis of common variants in genes that code for drug metabolizing enzymes, 

drug transporters, drug targets, or proteins involved in immune response. These variants with 

pharmacogenetic relevance are associated with a variable response or tolerance to a variety of medications. 

The knowledge of these variants in a patient (PGx profile) facilitates individualization of the patient’s 

treatment. The individual PGx profile applies to the drugs listed below. This table is based on current 

knowledge. However, recommendations can change in the future and/or new drugs can be added or 

removed. 

Currently, two large consortia publish guidelines for pharmacogenetically relevant variants, DPWG (Dutch 

Pharmacogenetics Working Group) and CPIC (Clinical Pharmacogenetics Implementation Consortium). If 

the consortia have differing opinions regarding your proband's genotype, we will list both. 

 

PGx profile – Variants with pharmacogenetic relevance 

Genotype Consortium Effect on drug metabolism 

CACNA1S WT/WT SONOGEN normal risk of adverse events 

CYP2B6*1/*9 SONOGEN slow metabolism 

CYP2C19*1/*2 CPIC slow metabolism 

CYP2C9*1/*1 SONOGEN normal metabolism 

CYP2D6*1/*10B SONOGEN normal metabolism 

CYP3A4*1/*1 SONOGEN normal metabolism 

CYP4F2*1/*3 SONOGEN slow metabolism 

DPYD*1/*1 SONOGEN normal metabolism 

HLA-A*02:03/*24:02 SONOGEN normal risk of adverse events 

HLA-B*38:02/*54:01 SONOGEN normal risk of adverse events 

NUDT15*1/*1 CPIC normal risk of adverse events 

POR*1/*1 SONOGEN normal metabolism 

RYR1 WT/WT SONOGEN normal risk of adverse events 

SLCO1B1*1a/*1a CPIC normal drug efficacy 

TPMT*1/*1 CPIC normal metabolism 

UGT1A1*1/*1 CPIC normal metabolism 

Information for interpretation of the table: A genetically changed activity of liver enzymes can lead to faster or slower metabolism 

of medical compounds. An increase in the rate of metabolism can result in insufficient response to treatment with standard doses. If 

„prodrugs“ are prescribed, which require the compound to be activated by metabolizing enzymes, the risk of adverse side effects can 

be increased due to higher levels of the activated compound. A slower metabolism can lead to a higher level of a medical compound 

due to delayed degradation resulting in side effects or intoxication. For prodrugs dependent on activation by metabolizing enzymes, 

therapy may have no effect.  

6

  

CeGaT GmbH | Paul-Ehrlich-Str. 23 | D-72076 Tübingen | Germany  
Tel: + 49 7071 565 44 55 | Fax: + 49 7071 565 44 56 | info@cegat.de | www.cegat.de 
Court District Stuttgart - HRB 729958 | VAT No: DE265504070 
VR Bank Tübingen eG | IBAN: DE20 6406 1854 0021 2890 00 | SWIFT / BIC: GENODES1STW 
Managing Directors: Dr. Dr. Saskia Biskup, Dr. Dirk Biskup, Dr. Detlef Schumann 

  

Accredited by the 
College of American Pathologists 

Accredited according to 
DIN EN ISO 15189:2014 

 

 Prevention Panel (Module 01 – Module 08) | Medical Report XXX, XX (*DD.MM.YYYY) | Page 5 of 8 
 

Drug relevant 
genes 

Recommendation 

Atomoxetine CYP2D6 • Start with 40 mg/day and increase to 80 mg/day after 3 days. If no clinical response and in 
the absence of adverse events after 2 weeks, consider increasing dose to 100 mg/day to 
approach 400 ng/ml peak plasma concentration. 

Citalopram CYP2C19 • Do not exceed the following daily doses: 30 mg as tablets or 22 mg as drops for adults up 
to 65 years and 15 mg as tablets or 10 mg as drops for older patients. 

Clopidogrel CYP2C19 • Choose alternative antiplatelet therapy if no contraindication (e.g., prasugrel, ticagrelor). 

Codeine CYP2D6 • Use label recommended age- or weight-specific dosing. 

• Be careful with concomitant use of CYP2D6 inhibitors, CYP3A4 inhibitors and CYP3A4 
inducers. Accordingly, a dose increase or reduction may be necessary. 

Efavirenz CYP2B6 • Consider initial dose of 400 mg/day. 

• Use TDM to ensure plasma concentrations in therapeutic range. 

• Be alert to increased risks of CNS adverse events. 

Escitalopram CYP2C19 • Do not exceed 75% of the standard maximum dose: 15 mg/day for adults up to 65 years 
and 7.5 mg/day for adults 65 years or older. 

Lansoprazole CYP2C19 • Initiate standard starting daily dose. 

• For chronic therapy (>12 weeks) and once efficacy achieved, consider 50% reduction in 
daily dose 

• Monitor for continued efficacy. 

Omeprazole CYP2C19 • Initiate standard starting daily dose. 

• For chronic therapy (>12 weeks) and once efficacy achieved, consider 50% reduction in 
daily dose. 

• Monitor for continued efficacy. 

Pantoprazole CYP2C19 • Initiate standard starting daily dose. 

• For chronic therapy (>12 weeks) and once efficacy achieved, consider 50% reduction in 
daily dose 

• Monitor for continued efficacy. 

Tak-390mr CYP2C19 • Initiate standard starting daily dose. 

• For chronic therapy (>12 weeks) and once efficacy achieved, consider 50% reduction in 
daily dose. 

• Monitor for continued efficacy. 

Voriconazole CYP2C19 • Monitor plasma concentration. 

• Be alert to higher risk of ADRs. 

 

PHARMACOGENETIC RECOMMENDATION 

If one of the drugs listed above is prescribed, your proband should confer with the attending 

clinician. An individual medical approach should be considered, taking into account the genetic 

predisposition, age, diet, physical condition, environmental influences, comorbidities and drug-drug-

interactions. Drug dosing adjustments should exclusively be performed following consultation with 

the attending clinician.  
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ADDITIONAL INFORMATION 

Requested 

Genes 

Modules 01-09, which have been requested in the context of this investigation, contain the following genes: 

Module 01: APC, ATM, AXIN2, BAP1, BARD1, BMPR1A, BRCA1, BRCA2, BRIP1, CDC73, CDH1, CDKN2A, 

CHEK2, DICER1, EPCAM, FH, FLCN, KIT, MEN1, MET, MLH1, MSH2, MSH6, NF1, NF2, PALB2, PDGFRA, 

PMS2, POLD1, POLE, PTCH1, PTEN, RAD51C, RAD51D, RB1, RET, SDHA, SDHAF2, SDHB, SDHC, SDHD, 

SMAD4, SMARCA4, SMARCB1, STK11, TMEM127, TP53, TSC1, TSC2, VHL, WT1 (Tumor diseases) 

Module 02: ACTA2, ACTC1, ACVRL1, ALPK3, BAG3, BMPR2, CALM1, CALM2, CALM3, CASQ2, COL3A1, 

DES, DSC2, DSG2, DSP, EMD, ENG, FBN1, FHL1, FLNC, GDF2, JUP, KCNH2, KCNK3, KCNQ1, LAMP2, 

LMNA, LOX, MYBPC3, MYH11, MYH7, MYL2, MYL3, MYLK, PKP2, PLN, PRKAG2, PRKG1, RBM20, RYR2, 

SCN5A, SMAD3, SMAD9, TBX4, TECRL, TGFB2, TGFBR1, TGFBR2, TMEM43, TNNC1, TNNI3, TNNT2, TPM1, 

TTN, TTR (Cardiovascular diseases) 

Module 03: ADAMTS13, F10, F11, F12, F13A1, F13B, F2, F5, F7, F8 (intronic inversions not covered), F9, 

GFI1B, GP1BA, GP1BB, GP6, GP9, HRG, ITGA2B, ITGB3, LMAN1, MCFD2, NBEAL2, PROC, PROS1, 

SERPINC1, SERPIND1, SERPINF2, VWF (Thrombosis and coagulation disorders) 

Module 04: ATP7B, CP, GLRX5, HAMP, HFE, HJV, SLC40A1, TFR2 (Iron and copper storage disorders) 

Module 05: APOB, LDLR, LDLRAP1, PCSK9 (Hypercholesterolaemia) 

Module 06: CYP1B1, MYOC (Glaucoma) 

Module 07: CACNA1S, RYR1 (Malignant hyperthermia) 

Module 08: ABCG2, CACNA1S, CYP2B6, CYP2C19, CYP2C9, CYP2D6, CYP3A4, CYP3A5, CYP4F2, DPYD, 

G6PD, HLA-A, HLA-B, IFNL3, MT-RNR1, NUDT15, POR, RYR1, SLCO1B1, TPMT, UGT1A1, VKORC1 

(Pharmacogenetics) 

Module 09: GCK, HNF1A, HNF1B, HNF4A, PDX1 (Familial diabetes) 

Due to the existence of pseudogenes, variants detected in the homologous regions of the genes PMS2 
(NM_000535.7) and TTN (NM_133378.4) cannot be further evaluated, as it is not possible to distinguish these 
regions.  

Methods Sequencing: Protein-coding regions, flanking intronic regions and additional disease-relevant non-coding regions 
of the nuclear encoded genes, as well as the mitochondrial DNA were enriched using in-solution hybridization 
technology, and were sequenced using the Illumina NovaSeq6000 system.  

NGS based CNV-Calling: Copy number variations (CNV) were computed on uniquely mapping, non-duplicate, 
high-quality reads using an internally developed method based on sequencing coverage depth. Briefly, we used 
reference samples to create a model of the expected coverage that represents wet-lab biases as well as inter-
sample variation. CNV calling was performed by computing the sample’s normalized coverage profile and its 

deviation from the expected coverage. Genomic regions are called as variant if they deviate significantly from the 
expected coverage. Copy number variants are named according to current ISCN guidelines. NGS based CNV-
Calling will not detect balanced rearrangements, uniparental disomy, or low-level mosaicism. Aberrations on the Y 
chromosome and in the pseudoautosomal region (PAR) cannot be detected with high accuracy. The integration 
site of duplications cannot be determined by NGS based CNV-Calling. 

Please note that next generation sequencing based detection of copy number variations has lower 
sensitivity/specificity than a direct quantification methd, e.g. MLPA. Copy-neutral structural aberrations can not be 
detected using this method (e.g. balanced translocations and balanced inversions). The absence of reported CNVs 
therefore does not ultimately guarantee the absence of CNVs. 

Computational Analysis: Illumina bcl2fastq2 was used to demultiplex sequencing reads. Adapter removal was 
performed with Skewer. The trimmed reads were mapped to the human reference genome (hg19) using the Burrows 
Wheeler Aligner. Reads mapping to more than one location with identical mapping score were discarded. Read 
duplicates that likely result from PCR amplification were removed. The remaining high-quality sequences were used 
to determine sequence variants (single nucleotide changes and small insertions/deletions). The variants were 
annotated based on several internal as well as external databases.  

Additional Analyses: Deletion and duplication analysis of the genes BRCA1 and BRCA2 was performed using 
MLPA (multiplex ligation-dependent probe amplification, MRC Holland). Quantification was performed in 
comparison to reference sample DNA. If pathogenic alterations are present within a gene which are not the result 
of copy number changes (e.g. SNVs), these cannot be detected via MLPA unless covered by variant-specific 
probes, and therefore cannot be ruled out. MLPA analysis cannot determine the allele configuration of copy number 
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