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IRB Minimal Risk Protocol Template  

 
General Study Information 

 

Principal Investigator:     Clinical and Basic Investigations into Congenital Disorders of Glycosylation   

        

Study Title:    Eva Morava-Kozicz 

 

Protocol version number and date:  Version 2 11/07/2019    

 

Research Question and Aims 

 

Hypothesis: Define natural history, validate patient reported outcome and share knowledge on congenital 

disorders of glycosylation 

 
Aims, purpose, or objectives:  

Aim 1: Establish the prevalence and severity of specific morbid indicators of disease severity such as specific organ 
system involvement, degree of cognitive disability, and case-fatality associated with various CDG, and establish a 
dynamic platform to effectively disperse clinically relevant findings to families, non-expert clinicians and 
researchers, as well as provide a verified method to link these individuals to experts in CDG. 

 Aim 2: To validate the CDG rating scale and patient reported outcome /quality of life measures for CDG. 

 

 

Background (Include relevant experience, gaps in current knowledge, preliminary data, etc.):   
This clinical research study will determine the natural history of congenital disorders of glycosylation (CDG), 
delineate the spectrum of clinical features, develop and validate patient reported outcomes and disperse verified 
clinical information to families and non-expert clinicians. In collaboration with the biomarker clinical research study, 

Note: If this study establishes a human specimen repository (biobank) for research 

purposes, do not use this template. Use the Mayo Clinic Human Specimen Repository 

Protocol Template found on the IRB home page under Forms and Procedures at 

http://intranet.mayo.edu/charlie/irb/ 
 

First-time Use: Use this template to describe your study for a new IRB submission. 

1. Complete the questions that apply to your study. 

2. Save an electronic copy of this protocol for future revisions.    

3. When completing your IRBe application, you will be asked to upload this document to the protocol 

section. 

Modification:  To modify this document after your study has been approved: 

1. Open your study in IRBe. Click on the study ‘Documents’ tab and select the most recent version of the 

protocol. Save it to your files. 

2. Open the saved document and activate “Track Changes”.  

3. Revise the protocol template to reflect the modification points , save the template to your files 

4. Create an IRBe Modification for the study and upload the revised protocol template. 
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Figure 1: Overview of N-glycosylation, a step-by-step process. Any defect in these steps could lead to a CDG. (The sugars 
are depicted with standard colored symbols). 

this study will also aid in biomarker development and correlation with clinical features. The following rationale for 
this research underscores its significance for CDG. 

More than half of human proteins are glycosylated.
1
 The glycome defined as the sugar chains (glycans) that an 

organism makes, is ~10
2
–10

4
 times larger than the proteome.

2
 Given this complexity, it is not surprising that about 

2% of our genes encode for proteins known to participate in glycosylation reactions.
2, 3

  

A congenital disorder of glycosylation (CDG) is a monogenic disorder in which proper modification of an organic 
molecule with a sugar or sugar structure is disrupted. PMM2-CDG, the first CDG that was clinically described in 
1980 had its underlying genetic and enzymatic defect determined in the mid-late 1990s. The field has been 
expanding rapidly with the advent of genomic sequencing, with many novel CDG identified in the last few years.

3
 

Although ~130 genetic disorders are associated with a dysfunction of one of these proteins, CDG are rare both 
individually and as a group. The most common type of CDG involves N-glycosylation defects (Figure 1).  

Worldwide, PMM2-CDG (CDG-Ia) remains the most common CDG with ~900 cases reported.
3
 PMM2-CDG 

prevalence may be as high as 1 in 20,000 individuals in some populations.
4
 The next most common subtype is 

ALG6-CDG (CDG-Ic), with 50 cases
5
. Congenital disorders of galactosylation are one of the largest subgroup, 

including more then 70 reported cases of PGM1-CDG and SLC35A2-CDG)(Radenkovic, in press). PMM2-CDG 
and galactosylation defects are typically detectable in blood and show an abnormal N-glycan pattern. 

Since so many biologic functions depend upon correct protein and lipid glycosylation, clinical CDG manifestations 
are widely variable within and among subtypes and across the lifespan. The clinical findings in affected individuals 
reflect glycosylation’s role in the embryology and biology of many organ systems. Clinical findings may include 
developmental delay/intellectual disability with abnormalities in brain MRI, hypotonia, failure to thrive or growth 
impairment, 
hepatopathy, 
coagulopathy, 
immunodeficie
ncy, protein 
losing 
enteropathy, 
osteopenia, 
skeletal 
dysplasias, 
renal 
abnormalities, 
functional 
and/or 
anatomic eye 
involvement, endocrinopathies, and peripheral neuropathy. Some CDG present with only tissue-specific symptoms 
such as SEC23B-dyserythropoietic anemia or Leukocyte Adhesion Deficiency Type II.

6
  

Of the known 137 glycan-synthesis disorders we have potential therapies for only 8 disorders and not all current 
therapies are fully effective. Clinical trials have not validated these treatments for safety and efficacy. MPI-CDG has 
been treated with oral mannose.

7
 In SLC35C1-CDG, some patients respond to oral fucose supplementation. This 

treatment is only effective for the typical recurrent infections with hyperleukocytosis and does not correct the 
neurological issues of these patients.

6
 PIGM-CDG, the mutation described in the only published case so far, causes 

histone hypoacetylation at the PIGM promoter. Butyrate controls the seizures.
8
 PGM1, a critical enzyme for the 

conversion of glucose-1-phosphate to glucose-6-phosphate, is at the crossroads of the glycogen, glucose and 
galactose pathway. PGM1 deficiency is treatable with D-galactose, alleviating the hypoglycemia, coagulopathy, 
and endocrinopathy seen in this disorder,

9, 10
 although not the cardiomyopathy. The glycosylation defect CAD-CDG 

has been treated with uridine.
11, 12

 Magnesium can improve MAGT1-CDG. Manganese and D-galactose have been 
used to treat TMEM165-CDG, whereas SLC35A2-CDG has been treated with D-galactose. From the group of 
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disorders of de-glycosylation preclinical trials suggested positive effect of GlcNAc treatment in NGLY1 
deficiency. 

Given the rarity and novelty of CDG, the geographic spread of affected individuals, the broad clinical 

spectrum, the limited retrospective attempts at natural history studies (focused on one disorder or limited to one site), 

there is a significant knowledge gap regarding the progression and clinical variation in this group of disorders. Even 

for PMM2-CDG, preliminary data from an unpublished study emphasized that there is a need for prospective natural 

history studies to validate and expand on retrospective, limited results. This gap impedes the development of novel 

targeted therapeutics since there is no clear outcome measure for clinical trials, and it will be difficult to determine 

efficacy of a therapy over natural history. 

 

Study Design and Methods 

 

Methods:  Describe in lay terms, completely detailing the research activities that will be conducted by Mayo 

Clinic staff under this protocol. 

We will recruit and enroll patients with CDG in this study evaluating clinical variation and natural history when a 

patient is being seen as part of routine clinical care. We will invite eligible subjects to participate in the study to 

consent, enroll, and collect baseline data. Participants will then be seen at the study sites for annual follow-up visits 

to undergo assessments. We will collect data from local providers, collect relevant medical data, and complete study 

forms at annual follow-up visits. We will strive to minimize duplicate tests. The clinical assessment data will be 

obtained with each visit according to the specific CDG type and diagnosis and appropriate to standard of care. Data 

will be collected from the patient’s medical records and through surveys for the patient and assesments given by the 

provider. A list of retrospective data to be collected from the medical record is attached to the application. Optional 

blood, stool,and urine samples will be collected for research at each annual visit (once per year over the course of 5 

years of followup). If a participant is unable to provide urine, stool, or blood samples due to age or other logistical 

difficulty, we will forego research sample collection and rely purely on clinical/research data collected over the 

course of the study. If any clinical residual samples (urine, blood, or stool) are available for these participants unable 

to provide fresh research collections, we may use these instead. These clinical residuals would come from the 

Biochemical Genetics Lab (BGL) if any sample remains. Skin biopsies will be only taken for diagnostic purposes. 

Leftover tissue material from clinical diagnostics will be used for biomarker discovery.  If a subject doesn’t complete 

regular follow up appointments at Mayo Clinic, we will reach out to them via phone or email to obtain follow-up 

information and complete questionnaires to ensure we are able to obtain accurate follow-up information. Participants 

will be offered up to $700 reimbursement to cover lodging and travel expenses, per visit.  

 

Our goal is to enroll 100 patients of all ages and from all CDG types over 5 years in the natural history study. There 

will be no exclusion based on sex, ethnicity or socio-economic status. The sample size of 100 was based on a count 

of the number of affected individuals currently clinically followed and current patient census taken by CDG CARE 

in August of 2018.  

 

Subject Information 

 

Target accrual is the proposed total number of subjects to be included in this study at Mayo Clinic. A “Subject” 

may include medical records, images, or specimens generated at Mayo Clinic and/or received from external 

sources.    
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Target accrual: 100 total:  including a minimum of 50 subjects diagnosed with PMM2-CDG 

 

Subject population (children, adults, groups):  all ages 

 

Inclusion Criteria: patients diagnosed with congenital disorders of glycosylation based on genetic confirmatory 

testing. The study requires a minimum number of 50 patients with the diagnosis PMM2-CDG. 

 

Exclusion Criteria:  patients without congenital disorders of glycosylation 

 

 

 

Biospecimens 

 

Collection of blood samples. When multiple groups are involved copy and paste the appropriate section below 

for example repeat section b when drawing blood from children and adults with cancer.  

 

a. From healthy, non-pregnant, adult subjects who weigh at least 110 pounds. For a minimal risk 

application, the amount of blood drawn from these subjects may not exceed 550ml in an 8 week period 

and collection may not occur more frequently than 2 times per week. 

Volume per blood draw: _30____ml   

Frequency of blood draw (e.g. single draw, time(s) per week, per year, etc.) ___annually (up to 5 

visits)________ 

 

b. From other adults and children considering age, weight, and health of subject. For a minimal risk 

application, the amount of blood drawn from these subjects may not exceed the lesser of 50 ml or 3 ml 

per kg in an 8 week period, and collection may not occur more frequently than 2 times per week.   

Volume per blood draw: _up to 30 ml max, will draw minimum amounts not to exceed 3 mls/kg 

of weight. This will be calculated for each pediatric patient____ml 

Frequency of blood draw (e.g. single draw, time(s) per week, per year, etc.) ___annually (up to 5 

visits)________  

 

Prospective collection of biological specimens other than blood: ____random urine, random stool at each 

annual visit (once per year over 5 year followup)_________________ 

 

 

Review of medical records, images, specimens  

 

 

Check all that apply (data includes medical records, images, specimens).  

 

  Only data that exists before the IRB submission date will be collected.   
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Date Range for Specimens and/or Review of Medical Records:   
Examples: 01/01/1999 through 12/31/2015, or all records through mm/dd/yyyy.  

 

Note: The Date Range must include the period for collection of baseline data, as well as follow-up data, 

if applicable. 

 

  The study involves data that exist at the time of IRB submission and data that will be generated after IRB 

submission. Include this activity in the Methods section.  

Examples 

 The study plans to conduct a retrospective chart review and ask subjects to complete a questionnaire.  

 The study plans to include subjects previously diagnosed with a specific disease and add newly 

diagnosed subjects in the future.  

 

  The study will use data that have been collected under another IRB protocol. Include in the Methods section 

and enter the IRB number from which the research material will be obtained. When appropriate, note when 

subjects have provided consent for future use of their data and/or specimens as described in this protocol.  

 

Enter one IRB number per line, add more lines as needed 

 

 Data     Specimens   Data & Specimens  ______________________________________ 

 

 Data     Specimens   Data & Specimens  ______________________________________ 

 

 Data     Specimens   Data & Specimens  ______________________________________ 

 

 

Data Analysis 

 

 

Power analyses may not be appropriate if this is a feasibility or pilot study, but end-point analysis plans are 

always appropriate even if only exploratory. Provide all information requested below, or provide justification if 

not including all of the information.  

 

Power Statement:   

 

 

Data Analysis Plan: The study will be used to estimate the prevalence and distribution of scores and the 

precision of these estimates based on the specified sample size was assessed.  For a binary variable (e.g. 

likelihood of moderate or severe for a given component of the severity score) the expected size of the 

confidence interval is a function of the sample size and true underlying prevalence.  
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Endpoints 

Primary:  

Secondary:  


