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Abstract 

 

Background: IgA vasculitis, formerly known as Henoch-Schönlein Purpura, is the most common 1 

primary vasculitis in childhood. The prevalence, variation in clinical features, and outcomes of IgA 2 

vasculitis in low-to-middle income countries are poorly understood, due to a lack of published 3 

research. This study aimed to provide a comprehensive description of IgA vasculitis cases 4 

encountered at a South African children's hospital. 5 

Methods: A retrospective folder review of all children with a discharge diagnosis of IgA vasculitis at 6 

(RCWMCH) a tertiary children’s hospital between January 2015 and December 2019 was performed. 7 

Patient demographics, clinical characteristics, laboratory findings, management and short-term 8 

outcomes were summarised; conventional descriptive and inferential statistical methods were used 9 

to analyse the dataset. 10 

Results: Forty-nine children were eligible for inclusion in the analysis, mean age was 6 years and 5 11 

months, male-to-female ratio was 1:1. Rash was the presenting symptom in 48 (97%) children; 12 

arthralgia 41 (84%), abdominal pain 18 (37%); oedema manifested as scrotal oedema in 1 (2%) and 13 

angioedema in three (6%) children. Kidney involvement was evident in twenty-five (51%) children 14 

with proteinuria and or haematuria, while isolated microscopic haematuria occurred in six (12%). 15 

Complications were infrequent, five (10%) patients had IgA nephritis on biopsy and one (2%) had a 16 

gastrointestinal bleed. The mean length of hospital stay was 1.6 (SD 2) days. At one year of follow-17 

up, two (4%) children had persistent proteinuria and only one patient (2%) still had haematuria.  18 

Conclusion: The clinical course of IgA vasculitis in this cohort of South African children was mostly 19 

self-limiting, consistent with international literature. However, patients with persistent haematuria 20 

or proteinuria require longer-term follow-up. Collaborative studies within South Africa and sub-21 

Saharan Africa may provide a more accurate picture of the epidemiology of childhood HSP and its  22 

complication rates. 23 

Word count: 289 24 

Keywords  25 

IgA Vasculitis, Henoch Schönlein purpura, HSP, children, proteinuria, Africa 26 

 27 

 28 



12 
 

Introduction 29 

 30 

Since its initial description in the early 1800s, immunoglobulin-A (IgA) vasculitis has rapidly become 31 

recognised as the most prevalent vasculitis of childhood, currently having a steady annual incidence 32 

rate of 3–27 cases per 100.000 [1]. The classification of IgA vasculitis has undergone multiple 33 

revisions since the 1990 version set by the American College of Rheumatology. The most recent 34 

classification, referred to as the EULAR/PRINTO/PRES 2010 classification [2], has been reinforced by 35 

a 2019 update from the European single hub and access point for paediatric Rheumatology in 36 

Europe (SHARE)[3]. 37 

IgA vasculitis is a systemic small vessel vasculitis of unknown aetiology, that classically presents as a 38 

triad of palpable purpura, arthralgia, abdominal pain and sometimes haematuria and may be 39 

present in children. Atypical presentations are rare, and often reflect a complication of the disease 40 

course [4]. The hallmark of IgA vasculitis is the deposition of IgA1-predominant immune deposits 41 

within affected vessel walls in the skin, gastrointestinal mucosa, joints, and glomeruli of the kidneys. 42 

Other areas of the body may also rarely be affected. To date, no genetic mutations have shown to be 43 

causative of IgA vasculitis, however genetic mapping of patients suggest strong involvement of the 44 

HLA-DQA1/DQB1 region [5]. Age less than 10 years and a preceding upper respiratory tract infection 45 

are consistent risk factors for IgA vasculitis even though the mechanism of contribution to 46 

pathogenesis has yet to be comprehensively defined[6]. IgA vasculitis predominantly follows a self-47 

remitting course, typically occurring between the ages of two and ten years, long term complications 48 

are rare and almost exclusively due to kidney involvement [7]. The degree of kidney involvement 49 

with proteinuria and/or haematuria differs between cohorts, often ranging from 30 to 50%. 50 

However there is a less than 1% progression to permanent kidney involvement but this has 51 

prognostic importance [8].  52 

There does not appear to be a great variation in the clinical course of IgA vasculitis between high- 53 

and low-middle-income countries, limited literature suggests IgA vasculitis may present with more 54 

severe symptoms in low- to middle-income countries (LMICs) and be more common in European and 55 

Asian populations. Owing to the scarcity of data in the LMICs, especially in South Africa, it is difficult 56 

to demonstrate this prevalence [9] . In South Africa, most epidemiological data of IgA vasculitis and 57 

associated complications, have been somewhat inferred from studies looking at the prevalence of 58 

kidney failure or kidney biopsy reviews [10, 11]. A recent publication by Scott and colleagues 59 

highlighting the lack of data on paediatric rheumatological conditions in LMICs; also reported that 60 

among childhood vasculitis, IgA vasculitis remains the most common. LMIC settings have resource 61 
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constraints and socioeconomic challenges which differ from those in HIC settings, this may be of 62 

importance if disease complications may extend into chronicity and further strain health resources. 63 

The aim of the study was to address a knowledge gap by describing the epidemiology and short-term 64 

outcomes of children with IgA vasculitis at a large public quaternary children’s hospital. 65 

Methods 66 

Study design 67 

The study was a retrospective observational study with case folder review at Red Cross War 68 

Memorial Children’s Hospital (RCWMCH). 69 

The study population 70 

RCWMCH is a quaternary hospital that provides dedicated child and adolescent health care to a wide 71 

population of children in the Western Cape province of South Africa, most of the children accessing 72 

or referred for care at the study site come from low socioeconomic urban and peri-urban 73 

communities. However, patients may also come more widely from all nine provinces in South Africa 74 

and neighbouring countries, providing comprehensive dedicated paediatric service s with a focus on 75 

sub-specialities. Most children in the study were managed through the general paediatric service 76 

component at RCWMCH.  77 

Inclusion criteria 78 

The hospital information system database known as Clinicom® was used to identify eligible patients 79 

by their discharge international coding diagnosis-10 (ICD-10) coding for IgA vasculitis between 1 80 

January 2015 and 31 December 2019 for all new patients seen (inpatients and outpatients) at 81 

RCWMCH during that period. Children were included if they met the EULAR/PRINTO/PRES 2010 82 

classification for IgA vasculitis on a folder review.  83 

Exclusion criteria 84 

Children were excluded if records were unavailable for review or vasculitis was not due to HSP upon 85 

folder review.  86 



14 
 

 87 

Figure 1: Flow diagram of study participant recruitment 88 

Definitions 89 

For the purposes of this study kidney involvement included those with: 90 

- haematuria was defined as a bedside urinary dipstick test revealing anything from a 91 

minimum of 1+ (corresponds to 30mg/dL) upwards to 3+ haematuria; and  92 

- proteinuria from a minimum of 1+ (corresponds to 30mg/dL) upwards to 3+ proteinuria on 93 

bedside dipstick urinalysis.  94 

- Acute kidney injury is defined according to the kidney disease: Improving Global Outcomes 95 

(KDIGO) 2021 guidelines for IgA nephropathy (IgAN) in children [12]. In these guidelines, 96 

Stage 1 is described as a serum creatinine increase of ≥0.3 mg/dL (26.5 µmol/L) or an 97 

increase of ≥1.5 to 1.9 times the baseline level. Stage 2 is defined as an increase in serum 98 

creatinine to 2.0 to 2.9 times the baseline level.  99 

Kidney biopsy result grading utilised the International Study of Kidney Disease in Children (ISKDC) 100 

grading classification [8]:  101 

Grade I: Minimal mesangial proliferation without crescents or necrosis  102 

Grade II: Mesangial proliferation with focal crescents and/or necrosis involving <50% of glomeruli 103 

Grade III: Mesangial proliferation with diffuse crescents and/or necrosis involving >50% of glomeruli 104 

Grade IV: Global sclerosis involving >50% of glomeruli. 105 

 106 
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Data col lection 107 

The hospital information system database known as Clinicom® was used to identify eligible patients 108 

by their discharge international coding diagnosis-10 (ICD-10) coding for IgA vasculitis between 1 109 

January 2015 and 31 December 2019 for all new patients seen (inpatients and outpatients) at 110 

RCWMCH during the study period. The search was broadened to look for the diagnosis under its 111 

alternative name, Henoch Schönlein purpura. All identified files were then retrieved from the 112 

hospital’s medical records department and hand-written clinical notes assessed for the 2010 EULAR 113 

criteria. Files that met the 2010 EULAR Criteria for IGA vasculitis were then included in the analysis. 114 

A data capture sheet with patient demographics (including sex, age, and nutritional status), clinical 115 

features at presentation, dates of admission and discharge for length of hospital stay, investigations 116 

performed, treatment given, complications and follow-up outcomes were used to capture data on 117 

each study patient. 118 

Statistical  analysis 119 

The collected data were then entered into an excel spreadsheet and then imported into and 120 

analysed using STATA Statistical software, release 16, (College Station, Texas, USA). 121 

Patient demographics, clinical characteristics, laboratory findings, management and short-term 122 

outcomes were summarised and presented in tables. Conventional descriptive and inferential 123 

statistical methods were used to analyse the dataset. Normality was evaluated using the Shapiro-124 

Wilks method for continuous variables. Continuous variables were expressed as means or medians 125 

with standard deviations (SD) and interquartile ranges (IQR) as appropriate. Categorical variables 126 

were expressed as proportions and percentages and associations between categorical variables 127 

were explored using the Chi square and Fisher’s Exact testing as appropriate. For the purposes of 128 

this study, significance was set at a p-value of <0.05. 129 

 130 

Ethical considerations 131 

Given the inherent challenge of obtaining individual consent retrospectively, an institutional waiver 132 

was sought and granted from the hospital research committee. Nevertheless, stringent measures 133 

were implemented to anonymize patient data and ensure confidentiality. The collected data was 134 

recorded in a Microsoft Excel spreadsheet and securely stored on encrypted university OneDrive 135 

storage, accessible only to the researchers. There was no harm to  136 

The study was approved by the Health Sciences Faculty Human Research Ethics Committee of the 137 

University of Cape Town (HREC REF:  652/2021) and the Research Committee of RCWMCH and the 138 

Department of Health, South Africa (RXH-RCC 312 WC_202111_015). 139 
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Results  140 

Demographic data  141 

A summary of the study children’s demography is depicted in Table 1. The most common age 142 

category was the 5 to 10-year-old age group. Forty-one (84%) study participants with weight 143 

documentation had a normal weight-for-age classification, no participants were undernourished. 144 

The 49 children included in the study had a similar male-to-female distribution.  145 

Table 1: Demographic data of the study chi ldr en with IgA vascul itis (N=49) 146 

 147 

VARIABLE n (%) 

Sex  

Male 24 (48%) 

Female 25 (52%) 

Age categories  

1-5 years  15 (30%) 

5-10 years  28 (57%) 

>10 years  6 (13%) 

Mean age in months (SD, range) 77 months (31, 30 to 155*) 

Nutritional status by WHO WFA z-scores (n=44) 

Mean WAZ (SD, range) - 0.13 (1.32, -3 to 2.9) 

Mean hospital LOS in days (SD, range) 1.6 (SD 2) 

 148 

IgA- immunoglobulin A; WHO- World Health Organization; WFA: weight-for-age; LOS- length of stay; 149 

WAZ: weight-for-age z-score; SD-standard deviation 150 

 * Hospital admission policy at time of study, only new patients less than 13 years of age were seen 151 

at the study site.  152 

 153 

Clinical features  at presentation 154 

The main clinical features are represented in Table 2. Almost all patients had palpable purpura, 155 

(n=48, 97%) at presentation, 41 of the 49 (84%) patients had laboratory testing for 156 

thrombocytopenia. Joint involvement was the second most common manifestation in 41 (84%) 157 

patients at presentation followed by gastrointestinal complaints of abdominal pain and vomiting. 158 
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Fifteen (30%) children had the complete triad of purpura, abdominal pain, and arthritis at 159 

presentation. Oedema was an uncommon finding, one patient had scrotal oedema while three 160 

patients had associated angioedema of the forehead. Six (12%) children had isolated microscopic 161 

haematuria at presentation. A six-year-old child had gastrointestinal bleeding, he presented with a 162 

typical rash, abdominal pain, angioedema of the forehead, and passing scanty bloody mucoid stools. 163 

As his admission progressed, he also developed arthritis and haematuria. This patient had not 164 

received any nonsteroidal anti-inflammatory drugs.   165 

Table 2:  Clinical features of IgA vasculit is  in the study children (N=49) 166 

Clinical feature n (%) 

Preceding URTI  20 (41%) 

Fever 6 (12%) 

Skin manifestation  

Palpable purpuric rash 48 (97%) 

Joint involvement  

Arthritis/Arthralgia 41 (84%) 

Abdominal symptoms  
 

Abdominal pain 18 (37%) 

Gastrointestinal bleed 1 (2%) 

Nausea/vomiting   11 (23%) 

Kidney involvement  

Haematuria (isolated) 6 (12%)  

Proteinuria (isolated) 6 (12%) 

Proteinuria and microscopic haematuria 6 (12%) 

Localised oedema 4 (8%) 

Angioedema 3 (6%) 

Scrotal oedema 1 (2%) 

IgA-immunoglobulin A; URTI- upper respiratory tract infection; AKI-acute kidney injury 167 

Twenty-six (53%) patients had kidney involvement in the form of proteinuria and or haematuria on 168 

bedside dipstick urinalysis during the study period.  169 

At initial presentation, 35 of the 49 (71%) patients required hospital admission, of whom 31 (88%) 170 

were treated in the paediatric short stay ward, two (6%) in the paediatric nephrology ward due to 171 

kidney involvement, and two (6%), one severe abdominal pain and one severe arthritis, in the 172 
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paediatric surgical ward. The study patients who were not admitted were managed in the paediatric 173 

medical outpatient’s department.  174 

 175 

Investigations performed 176 

Six patients had abdominal ultrasound scans of whom two also had abdominal x-rays; all imaging 177 

findings were within normal limits. The investigations were ordered at the discretion of the 178 

attending physicians. Table 3 summarises the laboratory findings in those patients where blood tests 179 

were done. Some children 12 (25%) had complement C3 and C4 levels done. White cell counts were 180 

not elevated, and thrombocytopenia was not seen- the mean platelet count was 428 in our cohort.  181 

Table 3: Laboratory findings of the study chi ldren with IgA vascul itis (N=49)  182 

Laboratory finding parameter  
 

Mean white blood cell count x 109 /L (n=41) 10.7 (SD 3.7) 

Mean platelet count x 109/L (n=41) 428 (SD 99) 

Mean urea in mmol/L (n=40) 3.9 (SD 1) 

Mean creatinine in mmol/L (n=41) 32 (SD 7.5) 

Mean serum complement C3 in mmol/L(n=12) 1.5 (SD 0.37) 

Mean serum complement C4 in mmol/L (n=10) 0.28 (SD 0.11) 

Acute Kidney Injury  

KDIGO* stage 1 2 

Legend: IgA immunoglobulin A. SD- Standard deviation; * kidney disease: Improving Global 183 

Outcomes (KDIGO) Stage 1 serum creatinine increase of ≥0.3 mg/dL (26.5 µmol/L) or an increase of 184 

≥1.5 to 1.9 times the baseline level. 185 

Kidney involvement  186 

Overall, during the study period 26 (53%) of children had evidence of kidney involvement in the form 187 

of haematuria and or proteinuria, all these children were also followed up. Two had transient acute 188 

kidney injury which resolved during admission, while one child progressed to chronic kidney disease 189 

currently with an estimated glomerular filtration rate (eGFR) of 50-60ml/min/1.73m2 being followed 190 

up by the nephrology service. Fifteen children who were seen in the outpatient clinic for routine 191 

follow up, were referred to the paediatric nephrology service because of persistent haematuria and 192 

or proteinuria. Five children underwent kidney biopsies due to persistent proteinuria and 193 

haematuria. Additionally, two of these children also had hypertension. The timing of the kidney 194 

biopsies varied in the study period with the minimum time of four months and maximum of four 195 
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years. The results are outlined in Table 4 based on the International Study of Kidney Disease in 196 

Children (ISKDC) grading classification.  197 

Table 4:  Kidney biopsy results in 5 of 49 study children with IgA vasculit is   198 

Age 

(years) 

sex Diagnosis 

time 

Biopsy 

date 

Biopsy 

result* 

Proteinuria/haematuria# Complications Status at 

last follow 

up 

10 Male August 

2018 

June 2020 Grade 

I 

2/2 Hypertension 3+ 

proteinuria   

7 Male January 

2018 

April 2018 Grade 

IV 

2/2 Hypertension Recovered 

6 Female January 

2019 

May 2019 Grade 

I 

2/3  Transferred 

to private 

facility  

8 Male June 2015 August 

2018 

Grade 

II 

2/2  2+ 

proteinuria  

5 Male November 

2016 

November 

2020 

Grade 

III 

3/3  Recovered 

Legend: IgA immunoglobulin A.* International Study of Kidney Disease in Children (ISKDC) grading 199 

classification [12]: Grade I: Minimal mesangial proliferation without crescents or necrosis Grade II: 200 

Mesangial proliferation with focal crescents and/or necrosis involving <50% of glomeruli Grade III: 201 

Mesangial proliferation with diffuse crescents and/or necrosis involving >50% of glomeruli Grade IV: 202 

Global sclerosis involving >50% of glomeruli. # bedside urinary dipstick test 1+ (corresponds to 203 

30mg/dL) for haematuria and 1+ (corresponds to 30mg/dL) for proteinuria  204 

Treatment received by study children during the acute phase of admission  in short 205 

stay ward 206 

Analgesia  207 

Most patients received simple analgesia for joint and or abdominal pain; 36 patients (74%) received 208 

paracetamol; 21(43%) patients received ibuprofen as add-on analgesia. There were three patients 209 

(6%) who received a weak opioid with tilidine and one (2%) who received a stronger opioid with oral 210 

morphine.  211 

Immunosuppressants  212 
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Six patients managed by the paediatric nephrology service received some form of 213 

immunosuppression other than steroids during their clinical course, the indication for all patients 214 

was for IgA nephritis or persistent haematuria. The most common immunosuppressant used was 215 

mycophenolate mofetil which was administered to five patients, tacrolimus was used as a second 216 

agent in two cases. Table 5 217 

Table 5: Immunosuppressant therapy received by children with IgA vascul it is  (N=49) 218 

 219 

Immunosuppressant used  Number (%) Dose/ formulation 

Prednisone (oral) 16 (33%) 1- 2mg/kg 

Betamethasone (topical) 1 (2%) 0.1% 

Hydrocortisone (topical) 1 (2%) 1% 

Topical fluocinolone (0.05%) 8 (16%) 0.05% 

Mycophenolate mofetil (oral) 5  

Tacrolimus (oral) 2  

Legend: IgA immunoglobulin A 220 

Follow up period 221 

The mean length of hospital stay was 1.6 (±SD 2) days, however 10 (20%) patients required 222 

readmission, the mean time to readmission was 3.8 (SD 2.4) days. In most cases the reason for re-223 

admission was moderate to severe abdominal pain and/or arthritis. There were no deaths among 224 

the study children died. At one-year follow-up after discharge, nine children were monitored: two 225 

had persistent proteinuria, one with persistent haematuria, and six had recovered fully. Among the 226 

five children diagnosed with IgA nephritis on kidney biopsy, two had persistent proteinuria, two had 227 

recovered and one had persistent haematuria.  228 

Statistical analysis  229 

 230 

Because kidney involvement is the most serious complication of IgA vasculitis, an analysis was 231 

performed to explore associations. The Chi-square test was applied to assess the significance of 232 

associations between categorical variables, such as rash, abdominal pain, arthritis, and kidney 233 

involvement. The results are summarized in the following table.  234 
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Table 6: Associations between clinical features and kidney involvement  in children 235 

with IgA vasculit is  (N=49)  236 

 237 

Clinical features No Kidney Involvement Kidney Involvement p-value 

Rash 23 25 1.000 

Abdominal Pain 5 13 0.041 

Arthritis 23 26 1.000 

All Three clinical features 34 15 0.205 

Legend: IgA immunoglobulin A 238 

Analysis revealed a statistically significant association between abdominal pain and kidney 239 

involvement (p = 0.041); however, no significant associations were found between the presence of a 240 

rash (p = 1.000), arthritis (p = 1.000), or the combination of rash, abdominal pain, and arthritis (p = 241 

0.205) with kidney involvement. 242 

Discussion 243 

Our study from a large LMIC public quaternary children’s centre show that IgA vasculitis is a 244 

relatively common paediatric condition, the annual incidence of cases varied between 0.4/100 000 245 

and 3.6/100 000 new patient visits over the course of the study period at our institution. We believe 246 

that this is one of the few epidemiological reports on IgA vasculitis in African children, it is an 247 

important condition due to the uncommon complication of long-term kidney disease that may 248 

require additional resource allocation. There are no comparable data on annual incidence in LMIC, 249 

however data from HICs show annual population incidence rates of 3.5 in Japan and 26.7 in Scotland 250 

per 100 000 with the highest rate reported between 4 and 6 years in the United Kingdom of 70.3 per 251 

100 000 [13]. In contrast to most studies that showed a male predominance, our study of 49 children 252 

with IgA vasculitis showed an even male-to-female ratio[14]. The mean age of study participants was 253 

in keeping with high-income countries, with 87% of our study population being less than 10 years of 254 

age, no patient was below the age of two years in our study [9]. Data on IgA vasculitis in the African 255 

Continent are scarce [15], there is a need for epidemiological data on the prevalence of IgA vasculitis 256 

and associated risk factors for complications, as most data are inferred from studies looking at 257 

prevalence of kidney failure or kidney biopsy review (Mitchell, 2010; Sinclair, 2010). One study in a 258 
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university hospital in Tunisia by Naija et al. found 68 cases of IgA vasculitis over a 15-year period; 259 

they described IgA nephritis in 34 patients of whom 14 had biopsy confirmation [16].  260 

Bacteria, viruses, and protozoa have all been implicated as triggers for IgA vasculitis especially Group 261 

A Streptococci and Parvovirus B [6] . Acute upper respiratory tract infection as a potential trigger for 262 

IgA vasculitis is suggested in our study with 41% of our study participants having had a documented 263 

history of preceding URTI in keeping with literature on IgA vasculitis; in a study of 219 Italian children 264 

by Coppo and colleagues, they found 41% of children to have had a preceding upper respiratory 265 

tract infection [17], data from the systematic review by Hetland et al., also concluded that upper 266 

respiratory tract infection precedes a majority of IgA vasculitis cases.[9]. 267 

Joint manifestation remained the second most common clinical feature of IgA vasculitis occurring in 268 

41 (84%) of our patients. A recent publication by Breda et al., of 280 children in Italy over a 16-year 269 

period also demonstrated joint involvement as the second most common feature [1] which is also in 270 

keeping with American literature where a review by Reamy et al found that up to 75% of children 271 

develop arthritis [18]. The available literature reports that 5 – 25% of patients with IgA vasculitis may 272 

have joint manifestation preceding rash [14]. Interestingly in our cohort, one patient presented with 273 

joint involvement only, which contributed to diagnostic uncertainty until the development of the 274 

typical rash.  275 

Gastrointestinal symptoms account for the third most common feature and along with joint pain 276 

have high acute morbidity; abdominal pain tends to be colicky in nature and may be associated with 277 

vomiting and can even mimic an acute abdomen in its severity [9, 18]. Intestinal complications such 278 

as gastrointestinal haemorrhage is rare but has been reported; intussusception can also occur with a 279 

mural haematoma serving as the lead point [9, 18]. In our study 18 (37%) patients had abdominal 280 

pain; there was one patient with gastrointestinal bleeding, thought to be superficial mucosal 281 

bleeding; no incidence of intussusception occurred. These children were more likely to receive 282 

steroid therapy. Literature recommendations for immunosuppressant with corticosteroids is based 283 

on a robust randomised controlled trial and is for the reduction of the intensity and duration of joint 284 

and abdominal pain and not recommended for the prevention of kidney disease [18]. In a meta-285 

analysis by Han Chan et, al. including thirteen studies with 2398 children from Japan, Korea, Spain, 286 

Brazil, Finland, Iran, and Thailand found a significant association with abdominal pain and kidney 287 

involvement (defined as presence of proteinuria, haematuria and or blood cell casts) [19]. Our study 288 

from Sub-Saharan Africa also found a significant association between abdominal pain and kidney 289 

involvement.  290 
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There are no specific biomarkers for the diagnosis of IgA vasculitis, however efforts have been made 291 

to identify a biomarker that can stratify patients at risk for kidney complications [20]. The degree of 292 

kidney involvement that has been reported varies between 20% and 80% in the literature [9], 293 

increasing the need to identify suitable biomarkers for risk stratification. Pillebout et al., looked at 294 

multiple markers such as immunoglobulins, hypogalactosylation in IgA1, IgA receptors, pro-295 

inflammatory cytokines and neutrophil gelatinase-associated lipocalin (NGAL) to identify biomarkers 296 

that can predict kidney involvement at diagnosis; however, these markers are laborious to measure 297 

and with varying levels of kidney involvement among cohorts, may be impractical. However future 298 

studies are needed to determine clinical utility [20]. Our study was unable to address this due to 299 

these tests not being routinely available in our centre.  300 

Regarding complications, kidney impairment which can lead to kidney failure remains a key 301 

prognostic indicator for morbidity in IgA vasculitis, Narchi et al., estimated that the presence of both 302 

proteinuria and haematuria may indicate a 15% risk, whereas the combination of nephritic-nephrotic 303 

syndrome carries a higher risk of 50% for progressing to kidney failure [21] . Emphasis is thus placed 304 

on closely monitoring patients with IgA vasculitis to identify those with kidney involvement who may 305 

require referral to the paediatric nephrology service. The Single Hub and Access point for Paediatric 306 

Rheumatology in Europe (SHARE) recommends monitoring children through blood pressure 307 

measurements, early morning urinalysis, and assessment of renal function via estimated glomerular 308 

filtration rate [3]. 309 

In 2019, SHARE issued consensus recommendations regarding the criteria for undergoing a kidney 310 

biopsy in cases of IgA Vasculitis with kidney involvement. A kidney biopsy is advised if a patient has 311 

severe proteinuria (exceeding 250 mg/mmol) for a minimum of four weeks. However, even a shorter 312 

duration of severe proteinuria is considered a relative indication for biopsy. Additionally, a biopsy is 313 

recommended for patients with sustained moderate proteinuria (ranging from 100 to 250 mg/mmol) 314 

or impaired eGFR less than 80 ml/min/1.73 m2[3].  315 

Overall, in our cohort there were twenty-five (51%) children who had kidney involvement as defined 316 

by the presence of microscopic haematuria at presentation; similarly, Breda et al., reported thirty-317 

seven (18%) children in a cohort of 208 Italian children with a mean age of 6.44 years to have kidney 318 

involvement. In contrast to both our study population and the cohort by Breda et al, Pillebout et al., 319 

reported thirty-three (66%) of a cohort of fifty children with IgA vasculitis were found to have kidney 320 

involvement with similar criteria [20]. Sinclair conducted a review of seven kidney biopsies of IgA 321 

nephritis at RCWMCH study site between 2005 to 2010, seven cases of IgA nephritis were found; six 322 

of the seven cases had a biopsy by 6 months, at that time, there was no standardised 323 
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immunosuppression regimen [10].  An extensive systemic review by Narchi which included twelve 324 

studies of 1133 children found that no long-term kidney impairment occurred in those with a normal 325 

urinalysis at six months, hence recommending that urinalysis testing needs to continue for six 326 

months in those that have a normal urinalysis at presentation [21]. The excellent prognosis in our 327 

cohort of children strongly recommend a follow up period not longer than 6 months in those 328 

patients with no kidney involvement.  329 

Treatment regimens in IgA vasculitis has remained controversial, there are few randomised 330 

controlled trials, in the absence of complications or kidney involvement, treatment is for 331 

symptomatic relief of pain [9]. The is no consensus on treatment in IgA nephritis and thus is centre 332 

dependant, the decision for a kidney biopsy prior to treatment is on a case by case basis influenced 333 

by factors such of severity of IgAV nephritis, acute kidney injury, nephrotic syndrome and/or initial 334 

response to treatment[22].  In the case of IgA vasculitis-associated nephropathy, the drug of choice 335 

is difficult to determine due to a substantial proportion of children with a favourable prognosis and 336 

unpredictable response to immunosuppressive therapy in individual children [8]. Most literature on 337 

IgA vasculitis-associated nephropathy is limited to retrospective studies with a lack of meticulously 338 

designed randomised controlled trials. Treatment may be individualised according to severity of 339 

disease, presence of underlying medical conditions and the local availability of specific 340 

immunosuppressive therapeutic agents [8]. Table 6 depicts some of the immunosuppressive agents 341 

utilised in the study period.   342 

The use of corticosteroids in the symptomatic relief of abdominal and joint pain has been extensively 343 

documented in the treatment of IgA vasculitis [23]. Frequent use of steroids was observed in our 344 

study with almost half (n=23, 47%) of patients having received oral prednisone at a dose of 1-345 

2mg/kg. There is limited evidence on the utility of topical steroid in IgA vasculitis for pruritic rash or 346 

joint pain with a single published case report showing good outcomes in the case of presentation 347 

with haemorrhagic bullae [24]; we however observed significant use of topical steroids (n=10, 20% 348 

of patients). There was no recorded case of dapsone use in our study, an anti-inflammatory drug 349 

that has also been described in individual cases in literature for chronic skin lesions [25].  350 

Adjuvant symptomatic relief of pain with simple analgesia was adequate for almost all patients with 351 

only one patient requiring a stronger opioid such as morphine for relief of pain.  352 

 353 

The limitations of this descriptive retrospective study include the lack of comparison with other 354 

LMICs and the limited data on the annual incidence of IgA vasculitis in Africa. The small sample size 355 
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of 49 children from a single centre may not be representative of the larger population, and the 356 

study's findings may not be generalizable to other populations or settings. Furthermore, because IgA 357 

vasculitis is generally considered a benign condition, some children may have been either 358 

missed/gone undiagnosed if seen and discharged at primary care level, or even managed by district 359 

level paediatricians. The absence of a control group and the lack of randomization in the study 360 

design limit the ability to establish causality and make definitive conclusions about the risk factors 361 

for IgA vasculitis. Additionally, the reliance on medical records for data collection may have 362 

introduced potential bias or incomplete information. Study participants were recruited by ICD 10 363 

coding discharge data at RCWMCH, there may be cases of IgA vasculitis not accounted for in the 364 

study duration due to under reporting [26].  365 

 However, the strengths of this study were that it was conducted in a quaternary hospital with a 366 

comprehensive paediatric service, which provides a wide population of children and adolescents in 367 

the Western Cape province of South Africa; further, a standardized data capture sheet was used 368 

ensuring consistent and accurate data collection. The study had a lengthy follow-up duration of up 369 

to one year, which is longer than most IgA vasculitis studies, allowing for a more comprehensive 370 

analysis of outcomes. Our study adds to the limited literature on IgA vasculitis in low- and middle-371 

income countries, specifically in South Africa, by describing the epidemiology and short-term 372 

outcomes of children with IgA vasculitis at a large quaternary African children's hospital, allowing 373 

comparisons with descriptions of IgA vasculitis from high-income and LMIC settings. We found that 374 

most patients presented with the classic triad of symptoms, and kidney involvement was common, 375 

but most cases were self-remitting without long-term complications. Our findings also concur with 376 

other studies which show that kidney involvement is the most serious long-term outcome and 377 

reinforces the practice of prioritising children with kidney involvement for longer term follow up. 378 

 379 

Conclusions 380 

Our findings suggest that the clinical course of IgA vasculitis in South Africa is similar to that reported 381 

in other countries. However, further research is needed to fully understand the disease's 382 

pathogenesis and risk factors for kidney involvement in this population. Our study also highlights the 383 

importance of continued research and surveillance of IgA vasculitis in low- and middle-income 384 

countries to improve diagnosis, management, and outcomes for affected children.   385 

 386 

 387 
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A retrospective descriptive review of all children diagnosed with HSP at Red Cross War Memorial 

children’s hospital over a 5-year period.  

__________________________________________________________________________________

_ 

 

Background 

Worldwide Henoch Schönlein Purpura (HSP) is one of the most common primary vasculitis of 

childhood however the clinical course in low and middle income countries such as South Africa are 

poorly characterized [9]. It is uncertain if there is a significant difference in prevalence or ethnic 

distribution of HSP in our local setting. 

HSP classically presents as palpable purpura, arthralgia, abdominal pain and often hematuria in 

children. Atypical presentation is rarely seen in children but include frank hematuria, altered mental 

status or seizures.  

Potential differential diagnoses in an acute rash such as that of HSP include life threatening 

meningococcemia and other connective tissue diseases, progression of HSP can also rarely lead to 

chronic renal disease warranting renal transplant. When these are coupled together especially in the 

hands of inexperienced staff, there is potential for a multitude of unwarranted investigations, 

treatment arrays and extended hospital stay. Diagnostic confusion also occurs when the 

presentation is atypical particularly if the rash is absent at disease onset [4]. Although short & long-

term outcomes are excellent there may be considerable morbidity. Morbidity in the short term is 

associated with pain most commonly secondary to gastrointestinal manifestations such as bleeding, 

intussusception or rarely bowel wall ischemia. Long term morbidity is almost always due to renal 

disease with the degree of subsequent renal impairment correlating with the extent of renal 

involvement at presentation. Mortality is rare in children with IgA vasculitis and is usually associated 

with complications such as pulmonary hemorrhage, Intestinal perforation, and end stage renal 

disease of IgA nephritis*. Adult-onset IgA vasculitis has an increased risk of complications and 

mortality when compared to childhood onset.  

Red Cross Children’s Hospital (RCCH) is a quaternary hospital that provides a dedicated child and 

adolescent health service for a wide population in the Western Cape but also receives referrals from 

all nine provinces in South Africa and Sub-Saharan Africa.     

Due to limited publications on HSP in children in a setting such as that of South Africa it is important 

to understand the clinical course of this disease in this population to develop optimal management 

protocols and identify areas of research interest for preventative or definitive treatment.   

Literature review 

A systemic search of the Medline/PubMed, Web of Science and Scopus databases was performed on 

articles up to 28/05/2020.  

With a filter of publication year 2010 until 2020 and the MeSH term Henoch Schoenlein purpura 

5359 articles were retrieved; this was reduced 10 hits when “South Africa” was added.  A search 

from Web of Science revealed 4292 results and reduced to 75 articles with South Africa and a similar 

2010 to 2020 filter applied. The Scopus database yielded the maximum number 18 878 results using 

variations of keywords: “Henoch”, “Henoch Schoenlein purpura”. “Schoenlein purpura” & “IgA 
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Vasculitis” with only 394 results obtained with “IgA vasculitis South Africa” & “Henoch Schoenlein 

purpura South Africa”. 

Of note this review included two systemic reviews, a systemic literature review of HSP by Hetland et 

al performed in 2017 that reviewed literature published 2011 to 2016 and that of Narchi et al 

published in 2005 that looked at the risk of long-term renal impairment along with the 

recommended follow up period in HSP.  

Epidemiology of HSP  

IgA Vasculitis (IgAv) or as more widely known; Henoch Schoenlein Purpura (HSP) remains the most 

common vasculitis of childhood outside of China and some parts of Asia where Kawasaki Disease is 

more prevalent  [9, 27]. Much progress in the pathology and treatment of HSP has been made since 

it’s recognition in the early 1800’s; however, the diagnostic criteria remain largely clinical and 

unchanged [28].    

It is estimated that HSP affects 10-20 children per 100 000 per year, of which over 90% are less than 

10 years [9].  

In South Africa there is a need for epidemiological data on prevalence of HSP and associated risk 

factors for complications as most data is somewhat inferred from studies looking at prevalence of 

end stage renal disease or renal biopsy review[10, 11].  

Diagnosis  

The diagnosis is mainly on clinical criteria, the revised EULAR guidelines published in 2010 have 

excellent sensitivity and good specificity, one study found it to be 100% and 87% respectively [9].  

 

Table 6 EULAR/PRINTO/PRES: the European League Against Rheumatism, the Paediatric 

Rheumatology International Trials Organization, and the Paediatric Rheumatology European Society  

Pathogenesis of HSP 

The current body of evidence in HSP research have yet to establish a direct casual pathogenic 

mechanism in HSP, however Heineke & Ballering propose an elaborate multi-hit model to explain 

the systemic features arising from IGA vasculitis. 

IgA immune complex deposition in the vasculature accompanied by complement factors and large 

neutrophil infiltrates are the hallmark feature of IgA vasculitis [6].  
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The multi-hit hypothesis proposes that IgA vasculitis stems from the interaction between IgA and cell 

surface antigens that result in the formation of auto-antibodies likely under the influence of certain 

factors such as infections, genetics and complement proteins [6].  

Immunoglobulin A  

Immunoglobulin A provides immune modulation binding to pathogens in a manner that it is repelled 

by mucosal surfaces, activates complement and neutralizes bacterial products. IgA can activate 

multiple receptors to achieve these functions for instance binding of IGA with CD71 a universally 

expressed transmembrane glycoprotein can potentiate IgA deposition in IgA nephritis. IgA exists in 

the circulation as one of two subtypes the abundant IgA1 or IgA2, evidence suggests that the IgA1 

subtype is most involved in the immune interactions in IgAv. The FcαRI receptor has been proposed 

as the archetypal receptor for IgA as the pro-inflammatory immune effects in IgAv result from the 

interactions of IgA immune complexes with the FcαRI receptor. The FcαRI receptor can be found as a 

transmembrane receptor on myeloid cells and as a soluble form (sCD89).  

Henieke & Ballering (2017: 1246–1253) on IgA and FcαRI interactions   

“Binding of IgA immune complexes to FcαRI on neutrophils induces activating Immunoreceptor 

Tyrosine-based Activation Motif signaling (ITAMs). Cross-linking of FcαRI results in multiple pro-

inflammatory functions, such as phagocytosis, production of reactive oxygen species (ROS), release 

of granules containing toxic molecules such as lactoferrin, cytokine and chemokine secretion, 

antibody-dependent cellular cytotoxicity (ADCC) and the release of neutrophil extracellular traps 

(NETs). Furthermore, FcαRI triggering induces the release of chemoattractant LTB4, resulting in 

neutrophil migration.”  

 Anti-endothelial cell antibodies (AECA)  

These are a heterogeneous group of antibodies against poorly characterized antigens of human 

tissue, IgA from patients with IgA vasculitis can bind human endothelial cells. There is often a history  

of a recent respiratory illness preceding HSP, it is thought that some microorganisms have similar 

antigenic structures as the vessel wall. This can lead to the production of cross reactive AECA, 

commonly associated pathogens include Streptococcus, Influenza, and Parvo B virus although no 

single pathogen has been inextricably linked to HSP. AECA promote vascular damage via a cytokine 

and a complement dependent cytotoxicity pathway. IgA AECA can induce endothelial cells to 

produce cytokines such as TNF-α (which has the effect of enhancing endothelial binding to ACEA) 

and IL-8. It has not been established how IgA ACEA activate complement but it has been shown in 

vitro. This inflammatory process is then greatly aided by neutrophil activation by IgA through the  

FcαRI receptor which will lead to further neutrophil infiltration and subsequent tissue damage.  

Genetics  

No mutations have been directly shown to cause HSP however multiple genes have been implicated 

For instance, a genome wide association study conducted by Raquel López-Mejías et al in a 

European and Spanish cohort strongly suggests that HSP is an archetypal HLA Class II mediated 

immune mediated condition, genetic mapping of 285 HSP patients matched to 1006 healthy controls 

demonstrated a strongly significant involvement of   . It is therefore suggested that HSP may share a 

pathophysiological origin with other vasculitides such as Giant cell arteritis [5]. Genome wide 

sequencing have also yielded positive results in the increasingly recognized field of epigenetics, Luo 

et al found a significant increase in H3 acetylation and H3K4 methylation in Peripheral Blood 

Mononuclear Cells (PBMNCs) of patients with IgAv in contrast with healthy controls and also showed 
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that this increase correlated positively with disease activity in the IgAv patients with renal 

involvement[29].  

Clinical Manifestations of HSP 

The classic tetrad of HSP is purpura, arthralgia, abdominal pain and hematuria, symptoms can occur 

simultaneously or in any sequence [4, 9].  

Rash 

Rash is the most common manifestation; cutaneous lesions tend to be distributed in dependent area 

and/or overlying contact pressure points especially the lower extremities and buttocks. Lesions 

begin as maculopapular or urticarial eruptions in crops that rapidly progress to palpable purpura 

and/or petechiae [9, 30].  

Abdominal pain  

Abdominal pain ranges from mild colicky pain to an acute abdomen but usually resolves within a few 

days, other gastrointestinal manifestations include blood in stools, intussusception, and rarely 

intestinal perforation. Nausea and vomiting often accompanies abdominal pain [9].   

Arthralgia & Arthritis  

Joint involvement is typically symmetrical ankle and/or knee involvement, sometimes hip joints may 

be involved. Manifestation may be both joint pain and swelling that can limit mobility but typically 

nondestructive [14, 31]. 

Renal involvement  

Renal involvement is predominantly limited to microscopic hematuria that follows the rash within 1 

to 4 months, however there is a spectrum of presentation from microscopic hematuria and mild 

proteinuria, nephrotic syndrome, acute nephritic syndrome, hypertension and or renal failure [9]. 

In one of the most extensive reviews Narchi et al reviewed twelve studies involving 1133 children 

with HSP that had a wide follow up range depending on the study. It found that about 34% of 

children had proteinuria and/or hematuria of which only about one fifth were associated with 

nephritic or nephrotic syndrome, permanent renal impairment only occurred in 1.6% of those with 

isolated urinary abnormalities but up to 19.5% of those with nephritic or nephrotic syndrome [21]. 

Interestingly about 85% of children who developed nephritic or nephrotic syndrome were diagnosed 

within four weeks of initial HSP diagnosis[21]. No long term renal complications occurred in those 

patients with a normal urinalysis [21].  

Other presentations though less common  

Angioedema can present in the scrotum, eyelids, forehead, sacrum, hands and/or feet, it is more 

common in young children and toddlers [9, 30].  

Low grade fever is occasionally reported[9]. 

Focal seizures, altered mental state are some unusual nervous system manifestations due to 

vasculitis [14, 30].  

Laboratory makers for HSP  
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No diagnostic serum markers although serum IgA levels are typically elevated. Antistreptolysin O can 

be elevated (suggesting a preceding streptococcal infection)[9].  

By diagnostic criteria of HSP, thrombocytopenia excludes HSP however thrombocytosis may be seen 

[9, 30]. 

Histologic evidence of predominant IgA deposition in cutaneous lesions or on renal biopsy with 

proliferative glomerulonephritis are part of diagnostic criteria [28].   

Radiographic studies  

No routine imaging is necessary, ultrasound or abdominal CT are sometimes performed for 

evaluation of abdominal compilations. There are no pathognomonic features of HSP [9].  

Treatment 

Since no treatment modality has yet been shown to prevent renal complications current therapy 

depends on whether there is renal involvement at presentation [9, 21]. In the absence of renal 

involvement treatment is symptomatic for example, adequate pain medication and rehydration as 

needed.  

Corticosteroids have been shown to ameliorate abdominal pain (when used without renal 

involvement) in HSP but did not have benefit in reducing relapse or progression to renal involvement 

[9].  

Protocols for treatment of patients with renal complications remain institutionally based as there is 

still lack of consensus on exact immunosuppressive and immunomodulatory treatment. Various 

agents such as Cyclosporine A, Dapsone, Mycophenolate mofetil, Rituximab have reported efficacy 

in small RCT and case series [9]. In a Cochrane review of two studies of cyclophosphamide therapy in 

HSP associated kidney disease it was found to have no significant difference in the risk of persistent 

kidney disease at follow up when compared to supportive therapy in one and no benefit to 

cyclophosphamide plus corticosteroids when compared to corticosteroid monotherapy [32].  

Prognosis  

In general prognosis for HSP is excellent in childhood with the rate of complications significantly 

increasing with age at diagnosis. Most children show resolution within 2 weeks, few develop isolated 

hematuria or mild proteinuria that resolves and rarely have complications [14, 21, 30].  

A meta-analysis involving 2398 children found, male gender, age over 10 years at presentation, 

severe gastrointestinal symptoms, arthralgia, persistent purpura or relapse, complete blood count 

(CBC) greater than 10x109/l, platelets > 500x109/l and low C3 to be all associated with chronic kidney 

disease [33]. It’s unclear the extent each of these contributed to risk of chronic kidney disease due to 

limitations of the studies reviewed [33]. 

Morbidity can result from relapse or complications of disease. Relapse is often milder and of shorter 

duration however some children have more than 1 relapse episode [14, 33]. Complications are 

mostly related to renal disease, however some children present with atypical course of the disease 

with CNS involvement such as focal neurological deficits cause morbidity [34]. Typically there is a 

less than 1% risk of progression to end stage renal disease [35].  

Mortality may result from gastrointestinal complications (e.g. intestinal perforation), end stage renal 

disease, rarely pulmonary hemorrhage or intracranial bleeding [7, 35].  
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Research question  

What are the clinical presentation, characteristics, and short-term outcomes of children with Henoch 

Schönlein Purpura at Red Cross Children's Hospital. 

Aims  

To describe epidemiology and short-term outcomes of children with HSP at RCCH over a 5-year 

period.    

Objectives 

To document the number of all children with Henoch Schoenlein purpura at RCCH over a 5-year 

period 

To determine the presenting features of HSP at RCCH 

To describe the demographics of the Children with HSP at RCCH during the study period  

To document and describe the special investigations performed  

Study Methods 

Study settings 

Red Cross Children’s Hospital is the largest children’s hospital in Sub-Saharan Africa and provides all 

levels of multidisciplinary care along with several paediatric specialist services. It is a tertiary hospital 

that is affiliated to the University of Cape Town caring for children primarily up to the age of 13 

years. Found in Rondebosch Cape town, it has a diverse local catchment area excluding direct 

referrals from other parts of South Africa from all 9 provinces or neighbouring regions in Sub-

Saharan Africa as of 2015/2016 there were about 260000 patient visits each year.   

Study design 

Retrospective descriptive observational study 

Recruitment and enrolment 

Inclusion Criteria 

All patients that had a discharge diagnosis of HSP on the hospital information system database 

(Clinicom®)) from 01/01/2015 until 31/12/2019 will be reviewed and those that meet the 2010 

European League against Rheumatism (EULAR) classification for HSP will be included.    

Children identified from the renal biopsy registrar with IgA nephropathy and skin biopsy result with 

IgA whose folder review meet the EULAR diagnostic criteria for HSP will also be included.  

Exclusion Criteria  

Records unavailable for review 

Vasculitis not due to HSP  

Sampling 



39 
 

All patient folders that meet EULAR criteria for HSP recruitment criteria for the specified period will 

be included in the review.  

 

Data collection methods 

Each file identified by the hospital information system database- Clinicom by discharge ICD-10 

coding and/or the hospital Renal biopsy register for the specified year will be obtained from the 

medical records department and analysed.  

A data collection sheet will be created to capture the following  

Age 

Sex 

Self-reported race/ethnicity  

Nutrition status- weight-for-age z-score; height-for-age and weight-for-height will be desirable and 

captured where the data are available 

Any preceding illness e.g. upper respiratory tract infection 

Duration of symptoms prior to presentation 

Specific presenting symptoms and signs 

Temperature on presentation 

Presence of atypical features/ systems complications 

Haematuria detected during presentation or follow-up 

Proteinuria detected during presentation or follow-up 

Hypertension as a complication 

Number intussusception on ultrasound  

Number had renal or skin biopsy  

Other    

Laboratory results where available including: 

White cell count, haemoglobin & platelet count on admission 

Urea & Creatine range on admission 

Urine microscopy 

IgA levels 

Serum complement levels 

HIV status 

Biopsy results 
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Treatments given 

Length of hospital stay 

Document follow up arrangements where known (short-term outcomes) 

Long-term outcomes where available from the hospital records 

Data safety and monitoring 

Data will be stored on university cloud accessed Microsoft OneDrive that is encrypted with a strong 

password that only the researcher is aware of.   

Data analysis 

Patient demographics, clinical characteristics, laboratory findings, management and short-term 

outcomes will be summarised and presented in tables and graphs with categorical variables 

expressed as proportions and percentages and continuous variables expressed as means or medians 

with standard deviations and interquartile ranges as appropriate. Associations between categorical 

variables will be explored using chi-squared or Fisher’s Exact testing as appropriate. There may be 

need for further testing for strength of associations if any factor associations have p values <0.1 e.g. 

parametric testing (T-test) for normally distributed continuous data and rank-sum testing for 

skewed.     

 

 

 

 

Ethical considerations  

This research will be guided by the principles of the Declaration of Helsinki in 2013.  

Description of risks and benefits 

There will be no direct interaction with patients only the records, potential harm if a patient’s folder 

is currently being analyzed for research purposes and patient presents to the hospital seeking health 

care, possible delay in treating clinician receiving full patient history.  

This potential harm will be minimized by ensuring that folders are always analyzed within reach of 

the hospital record keeping system (i.e. not to leave the hospital) the researcher to within reach 

when analyzing patient files.  

Informed consent process 

Approval to wave individual informed consent will be sought from the Human Ethics Research 

Committee of the University of Cape Town  

Permission will be sought from Red Cross Children’s hospital to access clinical folders  

Privacy and confidentiality 

No patient identifiable data such as name and folder numbers will be published 

Reimbursement for participation 
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Not Applicable  

Emergency care and insurance for research-related injuries 

No injuries are anticipated as research will be limited to a folder record review  

 

Strengths and Limitations 

Strengths  

Potential to provide new insights in disease presentation in this specific population 

Estimated low cost audit of a common South African paediatric problem 

Limitation 

Availability of folder records  

Patients not appropriately coded on ICD coding may lead to not identifying cases  

Lack of follow up may impair ability to assess short to intermediate outcomes.   

Communication and Dissemination  

 

The study results will be presented to the Department of Paediatrics at one of the Annual Research 

Day events and will likely be submitted for publication in an open access, peer-reviewed scientific 

journal for dissemination. 

Study Timelines 

Research Item  Deadline  

Research proposal  31 May 2020 
Departmental Research committee review  
(Approval from Department of Child and 
Adolescent Health) 

August-September 2020 

Department of Human Research Ethics of UCT 
approval 

August-september 2020  

Approval from the RXH Research Committee August-september 2020 

Data collection  Oct - December 2020  
Data analysis  31 January 2021 

Dissertation write up 31 March 2021  
Dissemination  30 April 2021 

  

 

Budget  

The study will be self-funded, anticipated costs include the following:   

 Item description Cost  

 Stationery  R350 
 Statistician  University allocated session =0  

 Editor  University writing centre = 0   
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Total Project Cost   R350  
 

What happens at the end of a study? 

Knowledge and insights gained from the study will be made freely available to all interested parties 

and presented at one of the departmental academic meetings and submitted to an open access 

peer-reviewed journal for publication. 

An attempt will be made to produce a primary care guideline for management of HSP and provide a 

strict criterion for tertiary care referral.  
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Appendix B:  Data Capture sheet  
 

Baseline Characteristics  

Study No:  

 

 Folder no:  DOB 

(D/M/Y): 

 

DOA 

(D/M/Y) 

 DOD(D/M/Y)     

Actual 

weight: 

 

 Actual 

height: 

 

    

Sex Female (0)  Male(1)    
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Hiv Status  Exposed neg (0) Unexpose 

neg (1) 

Positive (2) Exposed 

unknown 

status (3) 

Unexposed 

unknown 

status (4) 

Unknwon 

status (5) 

 

 Presenting Features  

URTI in past 2 weeks 

 

Yes (1) No (0) 

Rash Yes (1) No (0) 

Arthralgia/Arthirits  Yes (1) No (0) 

Abdopain Yes (1) No (0) 

Haematuria Yes (1) No (0) 

Fever Yes (1) No (0) 

Nausea/vomitting Yes (1) No (0) 

Other (complication)   

   

 

Investigations  

 Actual value     

WCC     

Plt     

Urea     

Creat     

C3     

C4     

Asot     

IGA     

INR     
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Proteinuria   0(0) 1+(1) 2+(2) 3+(3) 

Haematuria  0(0) 1+(1) 2+(2) 3+(3) 

 

Imaging  

Abdo 

xray 

not 

perfomed 

(0)  

 

Normal  

(1) 

Bowel 

wall 

thickening  

(2) 

Bowel 

obstruction 

(3) 

Bowel 

perforation  

(4) 

   

Abdo 

uss 

not 

perfomed 

(0)  

 

Normal  

(1) 

Echogenic 

kidneys 

(2) 

Free peritoneal 

fluid (3) 

 

Target, donut 

sign, 

intussuception(4)  

 

Scrotal 

oedema 

(5) 

Appendicitis  

(6) 

Other 

diagnosis 

(6) 

CT  

resu 

not 

perfomed 

(0)  

 

Normal  

(1) 

Bowel 

wall 

thickening  

(2) 

lymphadenopathy 

(3) 

mesenteric 

edema 

(4) 

vascular 

engorgement 

(5) 

 Intussusception 

(6) 

Other 

diagnosis 

(7) 

 

Biopsy Result 

Renal 

Date:  

not perfom 

(0)  

 

Gr1 (1) Gr2 (2) Gr3 (3) Gr4 (4) Gr5 (5) Gr6 (6) 

Skin 

Date: 

not 

perfomed 

(0)  

 

LccVascul+ 

Fibrinoidnecros 

(1) 

Lccvascu 

no fibrine 

(2) 

Perivac, 

IgA depos 

(3) 

   

 

Treatment 
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Steroid None(0) Prednison

e (1) 

Betamet

hasone 

(2) 

Methylpredn

isone (3) 

Dexameth

asone (4) 

Hydroco

rtisone 

(5) 

Top 

Fluocinolo

n 0.025% 

(6) 

Top 

Clobestol  

Propion 

0.05%  (7) 

Steroid  

dose 

Not 

given (0) 

0.5mg/kg 

(1) 

1mg/kg 

(2) 

2mg/kg 

(3) 

3mg/kg 

(4) 

4mg/kg 

(5) 

5mg/kg or 

> 

(6) 

Topical 

preparatio

n 

(7) 

Steroid 

start 

(D/M/Y) 

 Steroid stop 

(D/M/Y) 

  

Antibiotic None (0) Amoxil (1) Co-

Amoxicla

(2) 

Penicillin Vk 

(3) 

Other (4)    

Antibiotic 

days 

       

Analgesia None (0) Paraceta 

(1) 

Brufen(2

) 

Tilidine(3) Morphin(

4) 

Other(5)   

Immunom

odulation 

None (0) Cyclophos

p (1) 

Rituxima

b (2) 

Mycophen 

mofet (3) 

Tacroliumus (4) Other (5)  

Immun 

Start 

(D/M/Y) 

 Immun Stop 

(D/M/Y) 

  

 

Complications  

0 None 1 

Glomerulonephrit

is 

2Hemorrhagic 

cystitis 

3 Nephrotic 

syndrome 

4 Renal 

failure 

 

5Ureteral 

obstruction 

6Bowel infarction 

 

7Bowel 

perforation 

 

8Duodenal 

obstruction 

9Gastrointestinal 

hemorrhage 

 

10Intestinal 

stricture 

11Intussusception 12Alveolar 

hemorrhage 

13Interstitial 

infiltrate 

14Pulmonary 

effusion 
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15Aphasia 

 

16Ataxia 

 

17Cerebral 

hemorrhage 

18Chorea 

 

19Cortical 

blindness 

20Neuropathy 21 Paresis 22 Seizure 23Anterior uveitis 

 

24Myocarditis 

 

25 Myositis 

 

26 Orchitis 

 

27Scrotal edema 

 

28Testicular 

torsion 

29 Angioedema 

30 Hypertension     

 

Follow UP  

Date at 

last 

Follow 

up  

      

Status 0 No 

follow 

up 

1Recovered 

& 

discharged 

2Recovered 

& 

Scheduled 

for follow 

up 

3Relapse 4Haematuria 5Proteinuria 6ESRD 7Down 

referred 
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Appendix C: UCT Health Sciences Human Research Ethics Committee approval  
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Appendix D:  Table data used in manuscript  
 

Table 1: Demographic data of the study children with IgA vasculitis (N=49)  

VARIABLE n (%) 

Sex  

Male 24 (48%) 

Female 25 (52%) 

Age categories  

1-5 years  15 (30%) 

5-10 years  28 (57%) 

>10 years  6 (13%) 

Mean age in months (SD, range) 77 months (31, 30 to 155*) 

Nutritional status by WHO WFA z-scores (n=44) 

Mean WAZ (SD, range) - 0.13 (1.32, -3 to 2.9) 

Mean hospital LOS in days (SD, range) 1.6 (SD 2) 

 

IgA- immunoglobulin A; WHO- World Health Organization; WFA: weight-for-age; LOS- length of stay; 

WAZ: weight-for-age z-score; SD-standard deviation 

 * Hospital admission policy at time of study, only new patients less than 13 years of age were seen 

at the study site.  

Table 2: Clinical features of IgA vasculitis in the study children (N=49) 

Clinical feature n (%) 

Preceding URTI  20 (41%) 

Fever 6 (12%) 

Skin manifestation  

Palpable purpuric rash 48 (97%) 

Joint involvement  

Arthritis/Arthralgia 41 (84%) 

Abdominal symptoms  
 

Abdominal pain 18 (37%) 

Gastrointestinal bleed 1 (2%) 

Nausea/vomiting   11 (23%) 
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Kidney involvement  

Haematuria (isolated) 6 (12%)  

Proteinuria (isolated) 6 (12%) 

Proteinuria and microscopic haematuria 6 (12%) 

Localised oedema 4 (8%) 

Angioedema 3 (6%) 

Scrotal oedema 1 (2%) 

IgA-immunoglobulin A; URTI- upper respiratory tract infection; AKI-acute kidney injury 

not elevated, and thrombocytopenia was not seen- the mean platelet count was 428 in our cohort.  

Table 3: Laboratory findings of the study children with IgA vasculitis (N=49) 

Laboratory finding parameter  
 

Mean white blood cell count x 109 /L (n=41) 10.7 (SD 3.7) 

Mean platelet count x 109/L (n=41) 428 (SD 99) 

Mean urea in mmol/L (n=40) 3.9 (SD 1) 

Mean creatinine in mmol/L (n=41) 32 (SD 7.5) 

Mean serum complement C3 in mmol/L(n=12) 1.5 (SD 0.37) 

Mean serum complement C4 in mmol/L (n=10) 0.28 (SD 0.11) 

Acute Kidney Injury  

KDIGO* stage 1 2 

Legend: IgA immunoglobulin A. SD- Standard deviation; * kidney disease: Improving Global 

Outcomes (KDIGO) Stage 1 serum creatinine increase of ≥0.3 mg/dL (26.5 µmol/L) or an increase of 

≥1.5 to 1.9 times the baseline level. 

Table4: Kidney biopsy results in 5 of 49 study children with IgA vasculitis  

Kidney biopsy result grading (n=5) * n 

Grade I 2 

Grade II 1 

Grade III 1 

Grade IV 1 

Legend: IgA immunoglobulin A.* International Study of Kidney Disease in Children (ISKDC) grading 

classification [12]: Grade I: Minimal mesangial proliferation without crescents or necrosis Grade II: 

Mesangial proliferation with focal crescents and/or necrosis involving <50% of glomeruli Grade III: 
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Mesangial proliferation with diffuse crescents and/or necrosis involving >50% of glomeruli Grade IV: 

Global sclerosis involving >50% of glomeruli.  

agent in two cases. Table 5 

Table 5: Immunosuppressant therapy received by children with IgA vasculitis (N=49)  

Immunosuppressant used  Number (%) Dose/ formulation 

Prednisone (oral) 16 (33%) 1- 2mg/kg 

Betamethasone (topical) 1 (2%) 0.1% 

Hydrocortisone (topical) 1 (2%) 1% 

Topical fluocinolone (0.05%) 8 (16%) 0.05% 

Mycophenolate mofetil (oral) 5  

Tacrolimus (oral) 2  

Legend: IgA immunoglobulin A 

Table 6: Associations between clinical features and kidney involvement in children with IgA vasculitis  

(N=49) 

Clinical features No Kidney Involvement Kidney Involvement p-value 

Rash 23 25 1.000 

Abdominal Pain 5 13 0.041 

Arthritis 23 26 1.000 

All Three clinical features 34 15 0.205 

Legend: IgA immunoglobulin A 
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Appendix F:  PLosOne journal submission guidelines  
 

Submission Guidelines 

Related information for authors 

PLOS Writing Center 

Submission system 

Journal scope and publication criteria 

Getting started guide 

Guidelines for revisions 

Publication fees 

APC Support 

Style and Format 

File format Manuscript files can be in the following formats: DOC, DOCX, or RTF. Microsoft 

Word documents should not be locked or protected.  

LaTeX manuscripts must be submitted as PDFs. Read the LaTeX guidelines. 

Length Manuscripts can be any length. There are no restrictions on word count, number of 

figures, or amount of supporting information. 

 

We encourage you to present and discuss your findings concisely. 

Font Use a standard font size and any standard font, except for the font named 

“Symbol”. To add symbols to the manuscript, use the Insert → Symbol function in 

your word processor or paste in the appropriate Unicode character. 

Headings Limit manuscript sections and sub-sections to 3 heading levels. Make sure heading 

levels are clearly indicated in the manuscript text. 

Layout and 

spacing 

Manuscript text should be double-spaced. 

Do not format text in multiple columns. 

Page and line 

numbers 

Include page numbers and line numbers in the manuscript file. Use continuous line 

numbers (do not restart the numbering on each page). 

Footnotes Footnotes are not permitted. If your manuscript contains footnotes, move the 

information into the main text or the reference list, depending on the content.  

https://plos.org/resources/writing-center/?utm_medium=website&utm_source=journalsite&utm_campaign=writingcenter&utm_content=submissionguidelines
https://www.editorialmanager.com/pone
https://journals.plos.org/plosone/s/journal-information#loc-scope
https://journals.plos.org/plosone/s/getting-started
https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-revisions
https://plos.org/publish/fees/
https://journals.plos.org/plosone/s/submission-guidelines#loc-apc
https://journals.plos.org/plosone/s/latex
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Language Manuscripts must be submitted in English.  

You may submit translations of the manuscript or abstract as supporting 

information. Read the supporting information guidelines. 

Abbreviations Define abbreviations upon first appearance in the text. 

Do not use non-standard abbreviations unless they appear at least three times in 

the text. 

Keep abbreviations to a minimum. 

Reference 

style 

PLOS uses “Vancouver” style, as outlined in the ICMJE sample references. 

See reference formatting examples and additional instructions below. 

Nomenclature  Use correct and established nomenclature wherever possible.  

Units of 

measurement 

Use SI units. If you do not use these exclusively, 

provide the SI value in parentheses after each 

value. Read more about SI units. 

Drugs 
Provide the Recommended International Non-

Proprietary Name (rINN). 
 

 

 

 

 

 

 

 

 

Manuscript Organization 

Manuscripts should be organized as follows. Instructions for each element appear below the list.  

https://journals.plos.org/plosone/s/supporting-information
http://www.nlm.nih.gov/bsd/uniform_requirements.html
https://journals.plos.org/plosone/s/submission-guidelines#loc-references
https://www.bipm.org/en/measurement-units
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Beginning 

section 

The following elements are required, in order: 

Title page: List title, authors, and affiliations as first page of the manuscript 

Abstract 

Introduction 

Middle section The following elements can be renamed as needed and presented in any order:  

Materials and Methods 

Results 

Discussion 

Conclusions (optional) 

Ending section The following elements are required, in order: 

Acknowledgments 

References 

Supporting information captions (if applicable) 

Other elements Figure captions are inserted immediately after the first paragraph in which the figure is cited. Figure 

files are uploaded separately. 

Tables are inserted immediately after the first paragraph in which they are cited. 

Supporting information files are uploaded separately. 

  

  Refer to our downloadable sample files to ensure that your submission meets our formatting 

requirements: 

Download sample title, author list, and affiliations page (PDF) 

Download sample manuscript body (PDF) 

Viewing Figures and Supporting Information in the compiled submission PDF 

The compiled submission PDF includes low-resolution preview images of the figures after the 

reference list. The function of these previews is to allow you to download the entire submission as 

quickly as possible. Click the link at the top of each preview page to download a high-resolution 

version of each figure. Links to download Supporting Information files are also available after the 

reference list. 

Parts of a Submission 

Title 

Include a full title and a short title for the manuscript. 

Title Length Guidelines Examples 

https://journals.plos.org/plosone/s/file?id=3fac/PLOS%20Affiliations%20Formatting%20Guidelines.pdf
https://journals.plos.org/plosone/s/file?id=9cba/PLOS%20Manuscript%20Body%20Formatting%20Guidelines.pdf
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Full 

title 

250 

characters 

Specific, descriptive, concise, and 

comprehensible to readers outside the 

field 

Impact of cigarette smoke exposure on innate immunity: 

A Caenorhabditis elegans model 

Solar drinking water disinfection (SODIS) to reduce 

childhood diarrhoea in rural Bolivia: A cluster-randomized, 

controlled trial 

Short 

title 

100 

characters 

State the topic of the study Cigarette smoke exposure and innate immunity 

SODIS and childhood diarrhoea 

Titles should be written in sentence case (only the first word of the text, proper nouns, and genus 

names are capitalized). Avoid specialist abbreviations if possible. For clinical trials, systematic 

reviews, or meta-analyses, the subtitle should include the study design. 

Author list 

Authorship requirements 

 

All authors must meet the criteria for authorship as outlined in the authorship policy. Those 

who contributed to the work but do not meet the criteria for authorship can be me ntioned in the 

Acknowledgments. Read more about Acknowledgments. 

 

The corresponding author must provide an ORCID iD at the time of submission by entering it in the 

user profile in the submission system. Read more about ORCID. 

Author names and affiliations 

Enter author names on the title page of the manuscript and in the online submission system.  

On the title page, write author names in the following order: 

First name (or initials, if used) 

Middle name (or initials, if used) 

Last name (surname, family name) 

Each author on the list must have an affiliation. The affiliation includes department, university, or 

organizational affiliation and its location, including city, state/province (if applicable), and country. 

Authors have the option to include a current address in addition to the address of their affiliation at 

the time of the study. The current address should be listed in the byline and clearly labeled “current 

address.” At a minimum, the address must include the author’s current institution, city, and country. 

If an author has multiple affiliations, enter all affiliations on the title page only. In the submission 

system, enter only the preferred or primary affiliation. Author affiliations will be listed in the typeset 

PDF article in the same order that authors are listed in the submission. 

Author names will be published exactly as they appear in the manuscript file. Please double -check 

the information carefully to make sure it is correct. 

Corresponding author 

https://journals.plos.org/plosone/s/authorship
https://journals.plos.org/plosone/s/submission-guidelines#loc-acknowledgments
https://www.plos.org/orcid?utm_source=plos&utm_medium=cxp&utm_campaign=plos-1612-orcid-cxp
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The submitting author is automatically designated as the corresponding author in the submission 

system. The corresponding author is the primary contact for the journal office and the only author 

able to view or change the manuscript while it is under editorial consideration.  

The corresponding author role may be transferred to another coauthor. However, note that 

transferring the corresponding author role also transfers access to the manuscript. (To designate a 

new corresponding author while the manuscript is still under consideration, watch the video tutorial 

below.) 

Only one corresponding author can be designated in the submission system, but this does not 

restrict the number of corresponding authors that may be listed on the article in the event of 

publication. Whoever is designated as a corresponding author on the title page of the manuscript 

file will be listed as such upon publication. Include an email address for each corresponding author 

listed on the title page of the manuscript. 

  How to select a new corresponding author in Editorial Manager 

 

 

Consortia and group authorship 

If a manuscript is submitted on behalf of a consortium or group, include its name in the manuscript 

byline. Do not add it to the author list in the submission system. You may include the full list of 

members in the Acknowledgments or in a supporting information file.  

PubMed only indexes individual consortium or group author members listed in the article byline. 

If included, these individuals must qualify for authorship according to our criteria. 

Read the group authorship policy. 

Author contributions 

Provide at minimum one contribution for each author in the submission system.  Use the CRediT 

taxonomy to describe each contribution. Read the policy and the full list of roles. 

Contributions will be published with the final article, and they should accurately reflect contributions 

to the work. The submitting author is responsible for completing this information at submission, and 

we expect that all authors will have reviewed, discussed, and agreed to their indiv idual contributions 

ahead of this time. 

PLOS ONE will contact all authors by email at submission to ensure that they are aware of the 

submission. 

Cover letter 

Upload a cover letter as a separate file in the online system. The length limit is 1 page.  

The cover letter should include the following information: 

Summarize the study’s contribution to the scientific literature  

Relate the study to previously published work 

Specify the type of article (for example, research article, systematic review, meta-analysis, clinical 

trial) 

https://journals.plos.org/plosone/s/authorship#loc-qualifying-for-authorship
https://journals.plos.org/plosone/s/authorship#loc-group-authorship
https://journals.plos.org/plosone/s/authorship#loc-author-contributions
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Describe any prior interactions with PLOS regarding the submitted manuscript 

Suggest appropriate Academic Editors to handle your manuscript (see the full list of Academic 

Editors) 

List any opposed reviewers 

IMPORTANT: Do not include requests to reduce or waive publication fees in the cover letter. This 

information will be entered separately in the online submission system. 

Read about publication fee assistance. 

Title page 

The title, authors, and affiliations should all be included on a title page as the first page of the 

manuscript file.   

  Download our sample title, author list, and affiliations page (PDF)  

Abstract 

The Abstract comes after the title page in the manuscript file. The abstract text is also entered in a 

separate field in the submission system.   

The Abstract should: 

Describe the main objective(s) of the study 

Explain how the study was done, including any model organisms used, without methodological detail 

Summarize the most important results and their significance 

Not exceed 300 words 

Abstracts should not include: 

Citations 

Abbreviations, if possible 

Introduction 

The introduction should: 

Provide background that puts the manuscript into context and allows readers outside the field to 

understand the purpose and significance of the study 

Define the problem addressed and why it is important 

Include a brief review of the key literature 

Note any relevant controversies or disagreements in the field 

Conclude with a brief statement of the overall aim of the work and a comment about whether that 

aim was achieved 

Materials and Methods 

http://journals.plos.org/plosone/static/editorial-board
http://journals.plos.org/plosone/static/editorial-board
https://plos.org/publish/fees/
https://journals.plos.org/plosone/s/file?id=3fac/PLOS%20Affiliations%20Formatting%20Guidelines.pdf
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The Materials and Methods section should provide enough detail to allow suitably skilled 

investigators to fully replicate your study. Specific information and/or protocols for new methods 

should be included in detail. If materials, methods, and protocols are well established, authors may 

cite articles where those protocols are described in detail, but the submission should include 

sufficient information to be understood independent of these references.  

Supporting reproducibility with protocols 

To enhance the reproducibility of your results, we recommend and encourage you to make your 

protocols public. There are several options: 

Protocols associated with Research Articles 

Protocol documents may be uploaded as Supporting Information or linked from the Methods section 

of the article. For laboratory protocols, we recommend protocols.io. Include the DOI link in the 

Methods section of your manuscript using the following format: 

http://dx.doi.org/10.17504/protocols.io.[PROTOCOL DOI]. This allows editors and reviewers to 

consult the detailed step-by-step protocol when evaluating your manuscript. You can choose to keep 

the protocol private on the protocols.io platform until your article is published—at which time it will 

be published automatically.  

Protocols published in their own right 

PLOS ONE offers two options for publishing stand-alone protocol articles: Lab Protocols that describe 

reusable methodologies and Study Protocols that describe detailed plans and proposals for research 

projects. Specific guidelines apply to the submission of  Lab Protocol and Study Protocol manuscripts. 

Read the detailed instructions for submitting Lab Protocols and Study Protocols. 

  

Results, Discussion, Conclusions 

These sections may all be separate, or may be combined to create a mixed Results/Discussion 

section (commonly labeled “Results and Discussion”) or a mixed Discussion/Conclusions section 

(commonly labeled “Discussion”). These sections may be further divided into subsections, each with 

a concise subheading, as appropriate. These sections have no word limit, but the language should be 

clear and concise. 

Together, these sections should describe the results of the experiments, the interpretation of these 

results, and the conclusions that can be drawn. 

Authors should explain how the results relate to the hypothesis presented as the basis of the study 

and provide a succinct explanation of the implications of the findings, particularly in relation to 

previous related studies and potential future directions for research.  

PLOS ONE editorial decisions do not rely on perceived significance or impact, so authors should avoid 

overstating their conclusions. See the  PLOS ONE Criteria for Publication for more information. 

Acknowledgments 

Those who contributed to the work but do not meet our authorship criteria should be listed in the 

Acknowledgments with a description of the contribution. 

https://journals.plos.org/plosone/s/other-article-types#loc-lab-protocols
https://journals.plos.org/plosone/s/other-article-types#loc-study-protocols
https://journals.plos.org/plosone/s/submission-guidelines#loc-lab-protocols
https://journals.plos.org/plosone/s/submission-guidelines#loc-study-protocols
https://journals.plos.org/plosone/s/criteria-for-publication
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Authors are responsible for ensuring that anyone named in the Acknowledgments agrees to be 

named. 

PLOS journals publicly acknowledge the indispensable efforts of our editors and reviewers on an 

annual basis. To ensure equitable recognition and avoid any appearance of partiality, do not include 

editors or peer reviewers—named or unnamed—in the Acknowledgments. 

 

Do not include funding sources in the Acknowledgments or anywhere else in the manuscript file. 

Funding information should only be entered in the financial disclosure section of the submission  

system. 

References 

Any and all available works can be cited in the reference list. Acceptable sources include:  

Published or accepted manuscripts 

Manuscripts on preprint servers, providing the manuscript has a citable DOI or arXiv URL.  

Do not cite the following sources in the reference list: 

Unavailable and unpublished work, including manuscripts that have been submitted but not yet 

accepted (e.g., “unpublished work,” “data not shown”). Instead, include those data as 

supplementary material or deposit the data in a publicly available database. 

Personal communications (these should be supported by a letter from the relevant authors but not 

included in the reference list) 

Submitted research should not rely upon retracted research. You should avoid citing retracted 

articles unless you need to discuss retracted work to provide historical context for your submitted 

research. If it is necessary to discuss retracted work, state the article’s retracted status in your 

article’s text and reference list. 

Ensure that your reference list includes full and current bibliography details for every cited work at 

the time of your article’s submission (and publication, if accepted). If cited work is corrected, 

retracted, or marked with an expression of concern before your article is published, and if you feel it 

is appropriate to cite the work even in light of the post-publication notice, include in your 

manuscript citations and full references for both the affected article and the post-publication notice. 

Email the journal office if you have questions. 

References are listed at the end of the manuscript and numbered in the order that they appear in 

the text. In the text, cite the reference number in square brackets (e.g., “We used the techniques 

developed by our colleagues [19] to analyze the data”). PLOS uses the numbered citation (citation-

sequence) method and first six authors, et al. 

Do not include citations in abstracts.  

Make sure the parts of the manuscript are in the correct order before ordering the citations. 

Formatting references 

Because all references will be linked electronically as much as possible to the papers they cite, 

proper formatting of references is crucial.  
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PLOS uses the reference style outlined by the International Committee of Medical Journal Editors 

(ICMJE), also referred to as the “Vancouver” style. Example formats are listed below. Additional 

examples are in the ICMJE sample references. 

A reference management tool, EndNote, offers a current style file that can assist you with the 

formatting of your references. If you have problems with any reference management program, 

please contact the source company's technical support. 

Journal name abbreviations should be those found in the National Center for Biotechnology 

Information (NCBI) databases.  

Source Format 

Published articles Hou WR, Hou YL, Wu GF, Song Y, Su XL, Sun B, et al. cDNA, genomic sequence cloning and 

overexpression of ribosomal protein gene L9 (rpL9) of the giant panda (Ailuropoda melanoleuca). Genet 

Mol Res. 2011;10: 1576-1588. 

Devaraju P, Gulati R, Antony PT, Mithun CB, Negi VS. Susceptibility to SLE in South Indian Tamils may be 

influenced by genetic selection pressure on TLR2 and TLR9 genes. Mol Immunol. 2014 Nov 22.  pii: 

S0161-5890(14)00313-7. doi: 10.1016/j.molimm.2014.11.005. 

 

Note: A DOI number for the full-text article is acceptable as an alternative to or in addition to traditional 

volume and page numbers. When providing a DOI, adhere to the format in the example above with both 

the label and full DOI included at the end of the reference (doi: 10.1016/j.molimm.2014.11.005). Do not 

provide a shortened DOI or the URL. 

Accepted, 

unpublished articles 

Same as published articles, but substitute “Forthcoming” for page numbers or DOI. 

Online articles Huynen MMTE, Martens P, Hilderlink HBM. The health impacts of globalisation: a conceptual 

framework. Global Health. 2005;1: 14. Available 

from: http://www.globalizationandhealth.com/content/1/1/14 

Books Bates B. Bargaining for life: A social history of tuberculosis. 1st ed. Philadelphia: University of 

Pennsylvania Press; 1992. 

Book chapters Hansen B. New York City epidemics and history for the public. In: Harden VA, Risse GB, editors. AIDS and 

the historian. Bethesda: National Institutes of Health; 1991. pp. 21-28. 

Deposited 

articles (preprints, e-

prints, or arXiv) 

Krick T, Shub DA, Verstraete N, Ferreiro DU, Alonso LG, Shub M, et al. Amino acid metabolism conflicts 

with protein diversity. arXiv:1403.3301v1 [Preprint]. 2014 [cited 2014 March 17]. Available 

from: https://128.84.21.199/abs/1403.3301v1 

Kording KP, Mensh B. Ten simple rules for structuring papers. BioRxiv [Preprint]. 2016 bioRxiv 088278 

[posted 2016 Nov 28; revised 2016 Dec 14; revised 2016 Dec 15; cited 2017 Feb 9]: [12 p.]. Available 

from: https://www.biorxiv.org/content/10.1101/088278v5 doi: 10.1101/088278 

Published media 

(print or online 

newspapers and 

magazine articles) 

Fountain H. For Already Vulnerable Penguins, Study Finds Climate Change Is Another Danger. The New 

York Times. 2014 Jan 29 [Cited 2014 March 17]. Available 

from: http://www.nytimes.com/2014/01/30/science/earth/climate-change-taking-toll-on-penguins-

study-finds.html 

http://www.nlm.nih.gov/bsd/uniform_requirements.html
https://endnote.com/style_download/plos-public-library-of-science-all-journals/
http://www.ncbi.nlm.nih.gov/nlmcatalog/journals
http://www.ncbi.nlm.nih.gov/nlmcatalog/journals
http://www.globalizationandhealth.com/content/1/1/14
https://128.84.21.199/abs/1403.3301v1
https://www.biorxiv.org/content/10.1101/088278v5
https://www.nytimes.com/2014/01/30/science/earth/climate-change-taking-toll-on-penguins-study-finds.html
https://www.nytimes.com/2014/01/30/science/earth/climate-change-taking-toll-on-penguins-study-finds.html
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Source Format 

New media (blogs, 

web sites, or other 

written works) 

Allen L. Announcing PLOS Blogs. 2010 Sep 1 [cited 17 March 2014]. In: PLOS Blogs [Internet]. San 

Francisco: PLOS 2006 - . [about 2 screens]. Available 

from: http://blogs.plos.org/plos/2010/09/announcing-plos-blogs/. 

Masters' theses or 

doctoral dissertations 

Wells A. Exploring the development of the independent, electronic, scholarly journal. M.Sc. Thesis, The 

University of Sheffield. 1999. Available from: http://cumincad.scix.net/cgi-bin/works/Show?2e09 

Databases and 

repositories (Figshare, 

arXiv) 

Roberts SB. QPX Genome Browser Feature Tracks; 2013 [cited 2013 Oct 5]. Database: figshare [Internet]. 

Available from: http://figshare.com/articles/QPX_Genome_Browser_Feature_Tracks/701214 

Multimedia (videos, 

movies, or TV shows) 

Hitchcock A, producer and director. Rear Window [Film]; 1954. Los Angeles: MGM. 

Supporting information 

Authors can submit essential supporting files and multimedia files along with their manuscripts. All 

supporting information will be subject to peer review. All file types can be submitted, but files must 

be smaller than 20 MB in size. 

Authors may use almost any description as the item name for a supporting information file as long 

as it contains an “S” and number. For example, “S1 Appendix” and “S2 Appendix,” “S1 Table” and 

“S2 Table,” and so forth.   

Supporting information files are published exactly as provided, and are not copyedited.  

Supporting information captions 

List supporting information captions at the end of the manuscript file. Do not submit captions in a 

separate file. 

The file number and name are required in a caption, and we highly recommend including a one -line 

title as well. You may also include a legend in your caption, but it is not required. 

Example caption 

 

S1 Text. Title is strongly recommended. Legend is optional. 

In-text citations 

We recommend that you cite supporting information in the manuscript text, but this is not a 

requirement. If you cite supporting information in the text, citations do not need to be in numerical 

order. 

Read the supporting information guidelines for more details about submitting supporting 

information and multimedia files. 

Figures and tables 

Figures 

Do not include figures in the main manuscript file. Each figure must be prepared and submitted as an 

individual file. 

http://blogs.plos.org/plos/2010/09/announcing-plos-blogs/
http://cumincad.scix.net/cgi-bin/works/Show?2e09
http://figshare.com/articles/QPX_Genome_Browser_Feature_Tracks/701214
https://journals.plos.org/plosone/s/supporting-information
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Cite figures in ascending numeric order at first appearance in the manuscript file. 

Read the guidelines for figures and requirements for reporting blot and gel results. 

Figure captions 

Figure captions must be inserted in the text of the manuscript, immediately following the paragraph 

in which the figure is first cited (read order). Do not include captions as part of the figure files 

themselves or submit them in a separate document. 

At a minimum, include the following in your figure captions: 

A figure label with Arabic numerals, and “Figure” abbreviated to “Fig” (e .g. Fig 1, Fig 2, Fig 3, etc). 

Match the label of your figure with the name of the file uploaded at submission (e.g.  a figure citation 

of “Fig 1” must refer to a figure file named “Fig1.tif”). 

A concise, descriptive title 

The caption may also include a legend as needed. 

Read more about figure captions. 

Tables 

Cite tables in ascending numeric order upon first appearance in the manuscript file.  

Place each table in your manuscript file directly after the paragraph in which it is first cited (read 

order). Do not submit your tables in separate files. 

Tables require a label (e.g., “Table 1”) and brief descriptive title to be placed above the table. Place 

legends, footnotes, and other text below the table.  

Read the guidelines for tables. 

Statistical reporting 

Manuscripts submitted to PLOS ONE are expected to report statistical methods in sufficient detail for 

others to replicate the analysis performed. Ensure that results are rigorously reported in accordance 

with community standards and that statistical methods employed are appropriate for the study 

design. 

Consult the following resources for additional guidance: 

SAMPL guidelines, for general guidance on statistical reporting 

PLOS ONE guidelines, for clinical trials requirements 

PLOS ONE guidelines, for systematic review and meta-analysis requirements 

EQUATOR, for specific reporting guidelines for a range of other study types 

Reporting of statistical methods 

In the methods, include a section on statistical analysis that reports a detailed description of the 

statistical methods. In this section: 

List the name and version of any software package used, alongside any relevant references  

https://journals.plos.org/plosone/s/figures
https://journals.plos.org/plosone/s/figures#loc-blot-and-gel-reporting-requirements
https://journals.plos.org/plosone/s/figures#loc-captions
https://journals.plos.org/plosone/s/tables
http://www.equator-network.org/wp-content/uploads/2013/03/SAMPL-Guidelines-3-13-13.pdf
https://journals.plos.org/plosone/s/submission-guidelines#loc-clinical-trials
https://journals.plos.org/plosone/s/submission-guidelines#loc-systematic-reviews-and-meta-analyses
https://www.equator-network.org/reporting-guidelines/
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Describe technical details or procedures required to reproduce the analysis  

Provide the repository identifier for any code used in the analysis (See our code-sharing policy.) 

Statistical reporting guidelines: 

Identify research design and independent variables as being between- or within-subjects 

For pre-processed data: 

Describe any analysis carried out to confirm the data meets the assumptions of the analysis 

performed (e.g. linearity, co-linearity, normality of the distribution). 

If data were transformed include this information, with a reason for doing so and a description of 

the transformation performed 

Provide details of how outliers were treated and your analysis, both with the full dataset and with 

the outliers removed 

If relevant, describe how missing/excluded data were handled 

Define the threshold for significance (alpha) 

If appropriate, provide sample sizes, along with a description of how they were determined. If a 

sample size calculation was performed, specify the inputs for power, effect size and alpha. Where 

relevant, report the number of independent replications for each experiment.  

For analyses of variance (ANOVAs), detail any post hoc tests that were performed 

Include details of any corrections applied to account for multiple comparisons. If corrections were 

not applied, include a justification for not doing so 

Describe all options for statistical procedures. For example, if t-tests were performed, state whether 

these were one- or two-tailed. Include details of the type of t-test conducted (e.g. one sample, 

within-/between-subjects). 

For step-wise multiple regression analyses: 

Report the alpha level used 

Discuss whether the variables were assessed for collinearity and interaction 

Describe the variable selection process by which the final model was developed (e.g., forward -

stepwise; best subset). See SAMPL guidelines. 

For Bayesian analysis explain the choice of prior trial probabilities and how they were selected. 

Markov chain Monte Carlo settings should be reported. 

Reporting of statistical results 

Results must be rigorously and appropriately reported, in keeping with community standards.  

Units of measurement. Clearly define measurement units in all tables and figures. 

Properties of distribution. It should be clear from the text which measures of variance (standard 

deviation, standard error of the mean, confidence intervals) and central tendency (mean, median) 

are being presented. 

https://journals.plos.org/plosone/s/materials-software-and-code-sharing
http://www.equator-network.org/wp-content/uploads/2013/03/SAMPL-Guidelines-3-13-13.pdf
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Regression analyses. Include the full results of any regression analysis performed as a supplementary 

file. Include all estimated regression coefficients, their standard error, p-values, and confidence 

intervals, as well as the measures of goodness of fit. 

Reporting parameters. Test statistics (F/t/r) and associated degrees of freedom should be provided. 

Effect sizes and confidence intervals should be reported where appropriate. If percentages are 

provided, the numerator and denominator should also be given. 

P-values. Report exact p-values for all values greater than or equal to 0.001. P-values less than 0.001 

may be expressed as p < 0.001, or as exponentials in studies of genetic associations.  

Displaying data in plots. Format plots so that they accurately depict the sample distribution. 3D 

effects in plots can bias and hinder interpretation of values, so avoid them in cases where regular 

plots are sufficient to display the data. 

Open data. As explained in PLOS’s Data Policy, be sure to make individual data points, underlying 

graphs and summary statistics available at the time of publication. Data can be deposited in a 

repository or included within the Supporting Information files. 

Data reporting 

All data and related metadata underlying the findings reported in a submitted manuscript should be 

deposited in an appropriate public repository, unless already provided as part of the submitted 

article. 

See instructions on providing underlying data to support blot and gel results. 

Read our policy on data availability. 

Repositories may be either subject-specific (where these exist) and accept specific types of 

structured data, or generalist repositories that accept multiple data types. We recommend that 

authors select repositories appropriate to their field. Repositories may be subject-specific (e.g., 

GenBank for sequences and PDB for structures), general, or institutional, as long as DOIs or 

accession numbers are provided and the data are at least as open as CC BY. Authors are encouraged 

to select repositories that meet accepted criteria as trustworthy digital repositories, such as criteria 

of the Centre for Research Libraries or Data Seal of Approval. Large, international databases are 

more likely to persist than small, local ones. 

See our list of recommended repositories. 

To support data sharing and author compliance of the PLOS data policy, we have integrated our 

submission process with a select set of data repositories. The list is neither representative nor 

exhaustive of the suitable repositories available to authors. Current repository integration partners 

include Dryad and FlowRepository. Please contact data@plos.org to make recommendations for 

further partnerships. 

Instructions for PLOS submissions with data deposited in an integration partner repository:  

Deposit data in the integrated repository of choice. 

Once deposition is final and complete, the repository will provide you with a dataset DOI 

(provisional) and private URL for reviewers to gain access to the data. 

https://journals.plos.org/plosone/s/data-availability
https://journals.plos.org/plosone/s/figures#loc-blot-and-gel-reporting-requirements
https://journals.plos.org/plosone/s/data-availability
https://journals.plos.org/plosone/s/recommended-repositories
http://datadryad.org/
https://flowrepository.org/
mailto:data@plos.org
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Enter the given data DOI into the full Data Availability Statement, which is requested in the 

Additional Information section of the PLOS submission form. Then provide the URL passcode in the 

Attach Files section. 

If you have any questions, please email us. 

Accession numbers 

All appropriate data sets, images, and information should be deposited in an appropriate public 

repository. See our list of recommended repositories. 

Accession numbers (and version numbers, if appropriate) should be provided in the Data Availability 

Statement. Accession numbers or a citation to the DOI should also be provided when the data set is 

mentioned within the manuscript. 

In some cases authors may not be able to obtain accession numbers of DOIs until the manuscript is 

accepted; in these cases, the authors must provide these numbers at acceptance. In all other cases, 

these numbers must be provided at full submission. 

Identifiers 

As much as possible, please provide accession numbers or identifiers for all entities such as genes, 

proteins, mutants, diseases, etc., for which there is an entry in a public database, for example:  

Ensembl 

Entrez Gene 

FlyBase 

InterPro 

Mouse Genome Database (MGD) 

Online Mendelian Inheritance in Man (OMIM) 

PubChem 

Identifiers should be provided in parentheses after the entity on first use.  

Financial Disclosure Statement 

This information should describe sources of funding that have supported the work. It is important to 

gather these details prior to submission because your financial disclosure statement cannot be 

changed after initial submission without journal approval. If your manuscript is published, your 

statement will appear in the Funding section of the article. 

Enter this statement in the Financial Disclosure section of the submission form. Do not include it in 

your manuscript file. 

The statement should include: 

Specific grant numbers 

Initials of authors who received each award 

Full names of commercial companies that funded the study or authors 

mailto:plosone@plos.org
https://journals.plos.org/plosone/s/recommended-repositories
http://www.ensembl.org/index.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene
http://flybase.bio.indiana.edu/
http://www.ebi.ac.uk/interpro/
http://www.informatics.jax.org/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=OMIM
http://pubchem.ncbi.nlm.nih.gov/deposit/deposit_help.html
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Initials of authors who received salary or other funding from commercial companies 

URLs to sponsors’ websites 

Also state whether any sponsors or funders (other than the named authors) played any role in:  

Study design 

Data collection and analysis 

Decision to publish 

Preparation of the manuscript 

If they had no role in the research, include this sentence: “The funders had no role in study design, 

data collection and analysis, decision to publish, or preparation of the manuscript.”  

If the study was unfunded, include this sentence as the Financial Disclosure statement: “The 

author(s) received no specific funding for this work." 

Read our policy on disclosure of funding sources. 

Competing interests 

This information should not be in your manuscript file; you will provide it via our submission system. 

All potential competing interests must be declared in full. If the submission is related to any patents, 

patent applications, or products in development or for market, these details, including patent 

numbers and titles, must be disclosed in full. 

Read our policy on competing interests. 

Manuscripts disputing published work 

For manuscripts disputing previously published work, it is PLOS ONE policy to invite a signed review 

by the disputed author during the peer review process. This procedure is aimed at ensuring a 

thorough, transparent, and productive review process. 

If the disputed author chooses to submit a review, it must be returned in a timely fashion and 

contain a full declaration of all competing interests. The Academic Editor will consider any such 

reviews in light of the competing interest. 

Authors submitting manuscripts disputing previous work should explain the relationship between 

the manuscripts in their cover letter, and will be required to confirm that they accept the conditions 

of this review policy before the manuscript is considered further.  

Related manuscripts 

Upon submission, authors must confirm that the manuscript, or any related manuscript, is not 

currently under consideration or accepted elsewhere. If related work has been submitted to  PLOS 

ONE or elsewhere, authors must include a copy with the submitted article. Reviewers will be asked 

to comment on the overlap between related submissions. 

We strongly discourage the unnecessary division of related work into separate manuscripts, and we 

will not consider manuscripts that are divided into “parts.” Each submission to PLOS ONE must be 

written as an independent unit and should not rely on any work that has not already been accepted 

https://journals.plos.org/plosone/s/disclosure-of-funding-sources
https://journals.plos.org/plosone/s/competing-interests
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for publication. If related manuscripts are submitted to PLOS ONE, the authors may be advised to 

combine them into a single manuscript at the editor's discretion. 

Read our policies on related manuscripts. 
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