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Abstract 

Introduction 

Coeliac Disease (CD) is an autoimmune condition occurring in genetically predisposed 

individuals exposed to an environmental trigger. The Human Leukocyte Antigen (HLA) 

haplotypes HLA DQ2.5 and HLA DQ8 bear the strongest association with CD, and 90 - 

95% of patients with CD bear these haplotypes. The absence of these haplotypes has 

high negative predictive value. The susceptibility of the South African population to CD 

has not been studied previously. 

Methods 

The South African National Blood Services database was used to analyse the prevalence 

of HLA DQ2.5 and DQ8 in potential donors and recipients of organ transplants.  

Results 

The overall prevalence of HLA DQ2.5 and HLA DQ8 was 19.8%. The prevalence was 

lower in Black subjects (15%) than Caucasians (28%). Mixed race (22%) and Indian 

(17%) subjects had intermediate prevalence.	The was no significant difference between 

potential transplant donors and recipients.  

Conclusion 

The prevalence of HLA DQ2.5 and HLA DQ8 differed among South African study 

participants of different ethnicities and was lower than the reported world-wide prevalence 

of 30-40%. 
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Introduction 

Coeliac Disease (CD) is an autoimmune condition, in which genetically predisposed 

individuals develop an immune mediated response to gluten resulting in enteropathy and 

other multi-systemic disorders (1). 

The genetic system bearing the strongest disease association to CD are the Human 

Leukocyte Antigen (HLA) Major Histocompatibility Class II genes; HLA-DQ2.5 and HLA-

DQ8 (2). Approximately 90-95% of CD patients carry HLA haplotypes HLA-DQ2.5 

heterodimers (encoded by DQA1*05 and DQB1*02 alleles) or HLA-DQ8 (DQB1*03:02) in 

combination with a DQA1*03 variant (3).  The remaining 5% of CD patients without HLA 

DQ2.5 or DQ8 are thought to have a HLA-DQ2.2 haplotype (DQA1*02:01–DQB1*02:02) 

(4). Although several genomic areas outside the HLA region associated with CD have 

been identified, their contribution to predisposition to CD is relatively small (5). The 

strength in the association between HLA genetic factors and CD is supported by the 

effect of  HLA gene dosing; individuals with HLA-DQ2.5 homozygosity have a 

comparatively five times higher risk of developing CD with a more severe phenotypical 

presentation (6).  

The prevalence of CD associated HLA haplotypes varies according to population groups 

but CD is prevalent across various ethnic groups (7). Studies have reported the 

prevalence of HLA-DQ2.5 and HLA-DQ8 in Western and European populations to range 

between 30 and 40% (8).  

In Southern Africa, the population’s predisposition to and the prevalence of CD has not 

been reported. There is significant mortality and morbidity due to diarrhoeal illness and 

malnutrition, and symptoms associated with atypical CD are common (9,10).  The  

ESPHGAN’s guidelines for the screening of high risk groups are not always followed due 

to financial constraints, misinformation or misconceptions about CD particularly in relation 

to non-European  ethnic groups (8).  

The aim of this retrospective study was to report on the prevalence of HLA-DQ2.5 and-

DQ8 within the South African population using HLA data collected by the South African 
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National Blood Services (SANBS) for the purposes of transplantation and to compare the 

findings to international literature.  
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Methods 

The SANBS is currently at the forefront of HLA genotyping in South Africa and lends its 

services to other southern African countries such as Namibia and Botswana. The 

genotyping technology is used to assist the Sunflower Foundation (stem cell transplant 

registry), the South African Bone Marrow registry and in renal, heart and lung 

transplantation. HLA typing for all transplantation donors, potential donors and recipients 

is captured on the SANBS database.  Data from 2014 until November 2019 from the 

electronic database developed in 2014 was analysed by the investigators, while ensuring 

the confidentiality of individuals within the study cohort. 

Participants of the study included subjects of all ages in whom HLA typing had been 

performed for the purposes of transplantation, as either potential donors or recipients. 

Participants results and information was collected in an anonymised form and stratified 

according to gender, age, ethnicity and the presence or absence of HLA-DQ2.5 

(encoded, DQB1*02 DQA1*05), HLA DQ8 (DQB1*03:02DQA1*03) haplotypes and HLA-

DQ2.2 (DQA1*02:01–DQB1*02:02). Participant HLA results were divided in three risk 

groups according to their HLA class II status: high risk when the participant was 

homozygous for HLA-DQ2.5 or bore both HLA-DQ8 and HLA-DQ2.5 haplotypes, 

moderate risk when the participant haplotypes were heterozygous for HLA-DQ2.5 and 

HLA-DQ8 and low risk when the patient had HLA-DQ2.2 haplotypes. To account for 

possible confounders participants were further stratified according to their diagnosis or 

reason for HLA typing.  

Data was analysed using Stata® Intercooled version 11 (Statacorp, USA). Prevalence is 

reported with 95% confidence intervals (95% CI) and Chi square statistics were used to 

compare prevalence in different groups. A p-value less than 0.05 was considered 

significant. 
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Ethics 

Ethical approval [M190670 2019/0481] was obtained from the Witwatersrand University’s 

Human Research Ethics Committee and SANBS Human Research Ethics Committee.  
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Results 

The records of 5746 persons who underwent HLA typing for the purposes of bone 

marrow and kidney transplantation were included.  The median age of the 5383 subjects 

whose age was known was 36 years (Range 0 –91 years). Just over half (53%) of the 

subjects were male, 42% were female, and in the remaining 5%, gender was not 

specified. The most common reason for HLA testing was chronic renal failure requiring 

kidney transplant (38%), while 28% were tested as potential organ donors. A large 

proportion of patients (18%) did not have the reason for testing recorded. Many subjects 

did not have ethnicity recorded (38%), while Black participants made up 35%, 

Caucasians 14%, Indians 12%, and Mixed race just 1%. (see Table 1) 

In total, 1135 (19.8%, 95% CI: 18.7 - 20.8%) were positive for HLA DQ2.5 or DQ8. Black 

subjects had a significantly lower prevalence (15.9%, 95% CI: 14.3 – 17.5%) than others 

(p<0.001), while White subjects (28.6%, 95% CI: 25.5 – 31.8%) were more likely to bear 

the haplotypes associated with a higher risk for developing CD (p< 0.001). Mixed race 

(22.0%, 95% CI: 11.1 – 32.9%), Indian (17.4%, 95% CI: 14.6 – 20.2%) and unspecified 

race (20.8%, 95% CI: 19 – 22.4%) groups had an intermediate prevalence of the HLA 

DQ2.5 or HLA DQ8 haplotypes (Table 1). There were no differences observed between 

the age and gender of the HLA DQ2.5 or DQ8 positive versus negative groups (median 

age 36 years in both groups, female gender in 44% vs 42% respectively). 

There was no difference in the prevalence of HLA DQ2.5 or DQ8 positivity between 

potential organ donors versus recipients (20.2% vs 20.0%, p=0.96) 

Two percent (124) of study subjects were homozygous for HLA-DQ2.5 or had both HLA-

DQ2.5 and HLA-DQ 8 genotypes (high risk, Table 2). This group included 35 (1.7%) 

Black, one (1.7%) Mixed race, 12(1.7%) Indian and 26 (3.25%) White participants. The 

HLA-DQ2.2 haplotype which confers a low risk of coeliac disease was more prevalent 

among Indian subjects at 15% of the population group (low risk, Table 2).   
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Discussion 

This retrospective audit sought to determine the prevalence of CD associated haplotypes 

using the HLA information of potential transplant donors and recipients within the SANBS 

database.  We observed that the prevalence of HLA DQ2.5 and DQ8  haplotypes in this 

study sample was almost 20% which is lower than reported in studies performed in 

Western countries which have a prevalence of 30-40%(8).   

Within our study, prevalence of the CD associated HLA haplotypes was similar between 

male and female study participants. Typically, the prevalence of CD haplotypes DQ2.5 

and DQ8 has no difference between male and female carriers given its inheritance 

pattern (2). A study by Mergiorni et al found that the percentage of HLA-DQ2.5 and HLA-

DQ8 who were negative for CD was higher among males, and there were significance 

differences between males and females for paternal gene imprinting(11).    Approximately 

5% of our study participants did not specify their gender, which may have influenced 

results.  There was no  significant difference among the different age groups.  

The study relied on existing data from potential transplant donors and recipients, the 

indication for recipients requiring transplant range from lymphoma to kidney disease. 

Considering the atypical extra-intestinal manifestations of CD, some conditions and 

indications for transplant may bear an association to CD resulting in bias. A meta-

analysis performed by Wijarnpreecha et al showed a significantly increase risk of kidney 

disease in patients with CD (12). However, there was no significant difference in the 

prevalence of the CD associated haplotypes in potential organ donors versus recipients. 

CD associated HLA haplotypes were identified across all ethnic groups within our study 

sample. The noted differences between ethnicities were; a higher prevalence within white 

and  Mixed-race study participants 29% and 22% respectively and a prevalence of 16% 

among black study participants.  

According to our research, this is the first description of the prevalence CD associated 

HLA haplotypes within a multiracial South African population sample. The results 

provided by our study regarding the population’s genetic susceptibility to CD suggests 

that we may need to explore the potential for undiscovered CD in the South African 
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population. Alternatively, the prevalence of CD may be truly low in South Africa and an 

exploration of factors influencing this may be required. 

Since a high prevalence of CD is noted in regions where wheat or barley form part of the 

staple diet, the Maghreb region in northern Africa being a frequently quoted example, the 

dietary patterns of a region must be considered (13).  A study by Aronsson et al in the 

Journal of American Medicine concluded that an there is an association between 

increased gluten intake within the first 5 years of life and higher risk of CD and positive 

CD serology among genetically predisposed individuals (14).  They did however suggest 

randomised controlled studies to confirm this dose-response relationship (14).  

ESPGHAN guidelines also recommended further study into the optimal amount gluten to 

be given during the weaning period but discouraged large amounts of gluten based on 

low level evidence (14,15).  A survey done by the National Food Consumption Survey 

(NFCS) of South Africa showed that the most commonly consumed foods at the time 

were maize, tea, sugar and bread (16). Studies around nutritional transition suggest a 

westernisation in the diet of many Sub-Saharan Africans linked to multiple factors, 

improvements in household income being one of them. These studies suggest that as the 

local diet becomes comparable to our Western counterparts, we may expect an increase 

in case presentations of conditions such as CD (17). 

The microbiome could play a primary role in the pathogenesis of CD among genetically 

predisposed individuals (18). Factors influencing the microbiome include age, diet, 

genetics and environment, and further study is required as to what the host microbiome 

risk factors are in relation to CD (19,20).  Research on the microbiome in relation to 

chronic disease is a topic that requires further study in South Africa, its relationship to CD 

might present another reason for the low detection rate of CD. 

Environmental enteropathy is a major cause of intestinal structural dysfunction among 

children in resource-limited countries (21). There is similarity between CD and 

environmental enteropathy in presentation, appearance on intestinal biopsy, and as 

causes of both malnutrition and stunting, and therefore the potential for misdiagnosis  and 

overlap exists (22).   
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A lack of awareness and the false belief that CD does not occur in black ethnic groups 

may lead to a lowered detection rate and thus a low prevalence of diagnosed CD in Sub-

Saharan Africa. Access to serological screening tests and confirmatory endoscopy may 

have an additional effect, as not all healthcare centres are well-resourced or adequately 

equipped in our setting.  
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Study Limitations 

The data used to analyse the prevalence of CD had many cases in which the ethnicity of 

subjects was unknown, resulting in a small sample size in the less common population 

groups (e.g. Mixed-race group of 59). Self-reported ethnicity may also not be accurate in 

all cases.  The study relied on a sample of existing data with various indications for 

transplant some of which may overlap or have association with the extra-intestinal 

manifestation of CD which may introduce selection bias.  
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Conclusion and recommendations 

This study has shown that the prevalence of the CD associated haplotypes in potential 

donors and recipients of organ transplants in the SANBS database is 20%.  CD 

associated haplotypes were more common in White participants but were present in all 

population groups.  We recommend that clinicians screen for CD in children and 

adolescents with symptoms associated with CD, and those who are with an increased 

risk for CD regardless of ethnicity, as suggested in the ESPGHAN guidelines (8).  

Heightened awareness and large population-based studies are required to further 

determine the prevalence of CD in Southern Africa that could potentially confirm or refute 

the hypothesis that many cases of CD may be undiagnosed in Southern Africa. Further 

study is required to investigate the prevalence of CD in South Africa and explore the 

reasons affecting its prevalence. 
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Table 1: Summary of study participant characteristics according to demographic category  
 

DEMOGRAPHIC	
CATEGORIES	

Total  

(N= 5746) 

HLA-DQ2.5 

n (%) 

HLA-DQ8 

n (%) 

HLA-DQ2.5 

or DQ8: n (%) 

Gender 
    Female 
    Male 
    Unspecified 

 
2417 
3070 
259 

 
476 (20) 
564 (18) 
49 (19) 

 
20 (1) 
24 (1) 
4 (2) 

 
494 (20) 
588 (19) 
53 (20) 

Age group 
    0 – 17 
    18 – 35 
    36 – 53 
    54 – 71 
    72 + 
    Unspecified 

 
836 
1778 
2003 
753 
13 
363 

 
135 (16) 
365 (21) 
378 (19) 
147 (20) 
3 (23) 
61 (17) 

 
6 (1) 
16 (1) 
18 (1) 
4 (1) 
0 (0) 
4 (1) 

 
141 (17) 
380 (21) 
395 (20) 
151 (20) 
3 (23) 
65 (18) 

Ethnicity 
    Black 
    White 
    Indian 
    Mixed Race 
    Unspecified 

 
2034 
800 
690 
59  
2163 

 
321 (16) 
216 (27) 
113 (16) 
11 (19) 
428 (20) 

 
3 (0) 
14 (2) 
7 (1) 
2 (3) 
22 (1) 

 
324 (16) 
229 (29) 
120 (17) 
13 (22) 
449 (21) 

Reason for HLA testing 
    Chronic renal failure 
    Donor 
    Leukaemia 
    Aplastic Anaemia 
    Cardiac 
    Lung 
    Other 
    Not specified 

 
2165 
1623 
398 
118 
100 
45 
269 
1028 

 
446 (21) 
302 (19) 
68 (17) 
19 (16) 
25 (25) 
9 (20) 
39 (15) 
181 (18) 

 
5 (0) 
25 (2) 
4 (1) 
0 (0) 
0 (0) 
2 (4) 
6 (2) 
6 (1) 

 
451 (21) 
327 (20) 
70 (18) 
19 (16) 
25 (25) 
11(24) 
45 (17) 
187 (18) 

 

 

* Percentages calculated as percentage of row total 
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Table 2: Coeliac disease risk categories stratified by ethnicity 

Ethnicity High risk 
n (%)  

Moderate risk 
n (%) 

Low risk 
n (%) 

Black (n= 2034) 35 (2) 324 (16) 191 (9) 
White (n= 800) 26 (3) 120 (15) 91 (11) 
Indian (n= 690) 12 (2) 229 (33) 105 (15) 
Mixed race (n= 59) 1 (2) 13 (22) 3 (5) 
Unspecified (n= 2163) 50 (2) 449 (21) 255 (12) 
Total (n= 5746) 124 (2) 1135 (20) 645 (11) 
Percentages calculated as percentage of row total 

*High risk: Homozygous for HLA-DQ2.5 or HLA-DQ2.5 and HLA-DQ8 positive 
Moderate risk: HLA-DQ2.5 or HLA-DQ8 positive 
Low risk: HLA-DQ2.2 
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1. INTRODUCTION AND BACKGROUND 

The development of an autoimmune condition requires an environmental trigger in the 

context of genetic predisposition (1). Coeliac Disease (CD) is an autoimmune condition, in 

which individuals with the genetic predisposition have an immune mediated response to 

gluten exposure resulting in enteropathy and other adverse clinical outcomes (2).  

 

Gluten is found in wheat, barley and rye products contains high levels of glutamine and 

proline residues which are known collectively as prolamines (2). The environmental trigger 

for CD is these prolamines which cause a change in the intestinal mucosa resulting in 

eventual villous atrophy (2). Clinical manifestations of CD are grouped in accordance with 

patient presentation which may be typical or atypical depending on the degree of villous 

atrophy and malabsorption that results (3). In CD, often iceberg model is used to describe 

clinical presentation in which the tip corresponds to patients with classic malabsorption, 

while the more atypical presentations are included in the invisible and larger portion 

below the waterline (4). Typical or classical gastrointestinal manifestations present at 6 to 

18months of age, they may include chronic diarrhoea, steatorrhoea, bloating, malnutrition 

and growth faltering (3). Atypical presentations are extra intestinal and include iron 

deficiency anaemia, osteoporosis, osteopenia, abnormal liver function tests (mainly a 

transaminitis), peripheral neuropathy and ataxia(3,5).The clinical manifestations of Coeliac 

Disease may cause severe morbidity and mortality if this condition remains untreated(5). 

 

Diarrhoeal disease and severe acute malnutrition continue to be a source of mortality and 

morbidity in children under five in Southern Africa (6). The clinical features of these 
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conditions overlap with those of the phenotypical presentation seen in patients with 

CD(2).A study performed at Prince Albert Luthuli Hospital in 2016 provided evidence for 

the screening of CD within our diabetic population furthermore the study(Prevalence of 

positive coeliac serology in a cohort of South African children with type 1 diabetes 

mellitus.) confirmed the low prevalence of symptoms within the chosen population of 

study (7). A recent audit in a T1DM clinic in Johannesburg by the authors revealed 8% of 

the clinic’s patients (all diagnosed with T1DM) had biopsy proven CD (8). The prevalence 

of CD is underestimated worldwide (9). This is largely due to lack of screening and under-

investigation. 

 

The development CD is multifactorial, it involves a combination of environmental factors 

and variations in multiple genes (4). Some of the factors that have been identified include; 

viral infections which may alter gut permeability, the gut microbiome (natural flora in the 

gut), breastfeeding or timing of initiation of solids to the infant diet (4). Factors supporting a 

strong genetic contribution include familial aggregation, an 83 -86 % pattern in 

monozygotic twins vs the 11% pattern in dizygotic twins as well as the association with 

other autoimmune conditions in the same individual or in different members of the same 

family (mainly type 1 diabetes, thyroiditis and multiple sclerosis)(4)(10).  The HLA system is 

the main predisposing genetic factor in CD (11). Genetic predisposition for CD is 

associated specifically with class II HLA genes of MHC (1). Various HLA haplotypes have 

been identified in CD, however the two that are predominant are the Human Leukocyte 

Antigens; HLADQ2 and HLADQ8(12)
. 
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Prolamines in the gut bind to HLA DQ2 and DQ8 on antigen-presenting cells leading to 

activation of cellular and humoral immunity (1). This leads to the activation of T-

Lymphocytes which produce cytokines (TNF-alpha and INF-G.) these activate the 

production of metalloproteinases by fibroblasts (1). Metalloproteinases act on the intestinal 

cells brush border and digesting their intercellular matrix leading to villous atrophy and 

eventual crypt hypertrophy (1). Simultaneously stimulated B cells that have also been 

activated produce autoantibodies that infiltrate the mucosa (1,13). Individuals with HLA DQ2 

and HLA DQ8 have an increased predisposition for developing this CD by 90% and 10% 

respectively (12). 

 

The diagnosis of CD is confirmed by serological tests, searching for anti-TG2 and EMA 

auto-antibodies and more importantly identifying certain histological changes upon 

intestinal biopsy of the duodenum while the patient is on a gluten containing diet (2). The 

ESPGHAN recently revised its guidelines for the diagnosis of CD in 2012(6).  Under these 

guidelines the omission of biopsy is permitted in the presence of CD related symptoms, 

convincing quantitative antibody levels and HLA typing-specifically the presence of HLA 

DQ2 or HLA DQ8(10). This strengthens and ascertains the role of HLA in the 

pathophysiology and diagnosis of CD. 

 

Knowledge and research around CD has been on a steady increase since it was first 

described in 2000 years ago, and its diagnosis and prevalence has increased 

proportionally (14). The prevalence of CD is said to be 1% worldwide (2). Although 

previously thought to be predominant among Caucasian populations, the geo-
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epidemiology of CD has been shown to have variability between countries ranging from 

the USA, New Zealand and Australia to India, Egypt, Morocco, Libya, with the highest 

prevalence of CD being reported in the Saharawi population of Arab-Berber ethnicity 

living in Algeria at 5.6% CD(12). Some postulations for this increased prevalence include; 

improved sensitivity and specificity of the serogical markers anti-TG2 and EMA used for 

the diagnosis (12). The wider use of biopsy (the gold standard) has been cited as another 

reason with the development of the Marsh criteria used in to grade the enteropathy (3). 

Environmental factors such as the introduction of gluten to many countries’ diets have 

also been used to explain the rise of the CD diagnosis with countries such as Burkina 

Faso having almost no “Coeliacs” due their lack of wheat consumption (12). Another 

explanation has been the mixing of populations and the transference of responsible HLA 

alleles (12). CD requires the presence specific HLA class II alleles for its development, with 

90% of patients being HLA DQ2 positive and 5% possessing the HLA- DQ8 

haplotypes(10).Immunogenetic information is available in much of the developed world but 

has been poorly studied in the developing countries(12,15).Very little information is 

available with regards to the prevalence of HLA DQ2 and HLA DQ8 haplotypes in the 

South African setting and by inference the population’s susceptibility to CD. 

HLA typing and matching is useful and utilised most frequently for kidney and bone 

marrow transplantation (16). Transplantation of foreign tissue or inadequately matched 

induces both humoral and cellular immune responses in the recipient, which leads to graft 

rejection or for bone marrow transplantation GVHD (16). The SANBS is responsible for the 

majority of Gauteng, and the Free State province’s HLA typing services. The SANBS 

database tests and stores information about the HLA profiles and the presence or HLA 
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haplotypes of individuals of various demographics for the purposes of successful 

transplantation, the HLA haplotypes tested include those associated with CD. The 

electronic database, Meditech, was developed 5 years ago and used to store donor and 

recipient information. 

 

 The purpose of this study to perform an audit of the prevalence of CD associated HLA 

DQ2 and DQ8 using the information of those having undergone investigation for renal or 

bone marrow transplant, potential donors and transplant recipients using the database 

provided by the SANBS. The collection and stratification of this Immunogenetic 

information will be done to gather more information with regards to the South African 

population’s susceptibility to CD and support demand for more screening and diagnosis 

among high risk groups.  

 

2. PROBLEM STATEMENT 

In South Africa there is little evidence regarding the population’s susceptibility to Coeliac 

Disease. There is a need to determine the proportion of our population that is susceptible 

to Coeliac Disease and assess the need to review our screening guidelines. In addition, 

there is a need to identify any differences in prevalence between different ethnic groups 

in South Africa. 
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3. AIM 

To determine the prevalence of Coeliac Disease associated HLA DQ2 and DQ8 among 

potential donors and recipients for kidney transplant done at by SANBS during the past 

five years using the electronic database, and to stratify this information per ethnic group. 

 

4. OBJECTIVES 

1. To determine the percentage of kidney and bone marrow transplant potential 

donors and recipients who have HLA DQ2 and DQ8 haplotypes and compare with 

available literature. 

2. To describe the demographics of patients with HLA DQ2 and DQ8 and compare 

them with available literature. 
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5. METHODS 

 

a. STUDY DESIGN 

 

A retrospective audit of the records of potential donors and recipients who 

were investigated for kidney and bone marrow transplant using the SANBS 

electronic database over a five-year period 

 

b. SAMPLE POPULATION 

 

i. INCLUSION CRITERIA 

The sample population includes all potential donors and recipients 

investigated for renal and bone marrow transplant.  

 

ii. EXCLUSION CRITERIA 

Patients with incomplete records will be excluded from the study 

 

	  



32	

c. SAMPLE SIZE 

The estimated sample size for the proposed study is the number of potential 

kidney and bone marrow transplant donors and recipients from transplant 

investigations done previously that are available on the SANBS electronic 

database (me ditech). 

 

d. PROCEDURES 

 

Data collection will commence once ethical clearance is obtained from the 

Human Research Ethics Council of the University of the Witwatersrand and 

the SANBS ethics council. HLA and demographical data will be retrieved 

from patient records collected by the SANBS during the HLA typing service 

provided prior to bone marrow and renal transplantations. Only electronic 

data records from the past 5 years will be used to ensure anonymity of 

subjects, the primary investigator (Dr Kitso Mrubata) will be allowed access 

only to the relevant data necessary to fulfil the study aims and objectives. 

Data collected will include age, sex, ethnicity and presence of HLA-DQ8 

and HLA-DQ2 haplotypes 

 

a. DATA HANDLING AND COLLECTION 

 

Study data will be collected and managed using REDCap electronic data 

capture tools hosted at the University of the Witwatersrand.  
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REDCap (Research Electronic Data Capture) is a secure, web-based 

application designed to support data capture for research studies, providing:  

1) an intuitive interface for validated data entry 

 2) audit trails for tracking data manipulation and export procedures 

 3) automated export procedures for seamless data downloads to common 

statistical packages 

 4) procedures for importing data from external sources. (17) 

6. DATA ANALYSIS 

 

Data will be analysed using Stata® Intercooled version 11. (18) Chi squared 

tests will be used to compare proportions of the population groups with 

HLA-DQ2 and HLA-DQ8. 

 Appropriate descriptive statistical analysis using percentages, means and 

standard deviations and medians and ranges will be used for demographic 

data. A statistician will be consulted for further assistance if needed.  
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7. LIMITATIONS 

 

● The study is a retrospective audit of records and thus relies on data from 

existing records. These records may not be complete and may weaken the 

study.	

● The sample is a convenience sample taken from Kidney and bone marrow 

and bone marrow transplant recipients and donors in whom HLA typing has 

already been investigated and is on the SANBS data base given the 

transplant criteria and indications of kidney transplant it may not be 

representative of the South African population.  	

● Demographic data including self-reported ethnicity will be used to classify 

different ethnic groups, introducing a possible source of bias. 

 

8. ETHICAL CONSIDERATIONS 

Risks: As this is a retrospective study, there will be no risk/s to participants. 

Anticipated benefits: There are no direct benefits; except that the study will 

contribute further to medical knowledge. 

Confidentiality: Anonymised data will be provided from the SANBS database and 

no identifying data will be extracted from the existing database. 

Costs to participants: Participants will incur no extra costs. 

Review board approval: The protocol will be submitted for approval by the Human 

Research Ethics Committee (HREC) (Medical), the SANBS ethics committee and 

University of the Witwatersrand prior to initiation of the study.  
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9. TIMELINES 

 
April 

2019 

May 

2019 

Jun 

2019 

Jul 

2019 

Nov 

2019 

Dec 

2019 

Jan2

020 

Feb 

2020 

Mar

2020 

April

2020 

 

May 

2020 

 

June 

2020 

 

July 

2020 

 

Aug 

2020 

 

Sep 

2020 

literature 

review                     

     

protocol 

preparation                     

     

protocol 

assessment                     

     

ethics approval                          

post graduate 

approval                     

     

data collection                          

data analysis                          

write up report                          

write up paper                          
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10. COST AND FUNDING 

 

The cost involved in the study is for stationery, printing and binding. This cost will 

be borne by the primary investigator as there is no funding for this study. 
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Protocol Appendix A 

 

Study no: 

Sex     � Male    �Female 

    Age 

Ethnicity: 

HLA DQ 2.5 (DQB1*02 DQA1*05) �Yes                                            �No 

HLA DQ8(DQB1*03:02DQA1*03) �Yes                                            �No 

HLA DQ2(DQB1*02 DQA1 not *05) �Yes                                            �No 
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