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Abstract
The aim of this work was to evaluate the outcome of childhood Henoch-Schönlein purpura (HSP),
the effectiveness of Cyclosporine A (CyA) for treating severe HSP nephritis (HSN), and more
particularly the possibility for influencing the course of HSP disease by early prednisone treatment.
A total of 47 adults who had had childhood HSP were evaluated after a mean of 24.1 years
(16.4–35.6). The outcome was highly dependent on the renal symptoms at onset, since 7 out of 20
adults (20%) who had severe renal symptoms at onset had renal impairment as adults, compared with
2 out of 27 (7%) with mild or no renal symptoms at onset (relative risk 4.7; 95% CI 1.3–18.7). 70%
of pregnancies in women after childhood HSN were complicated by hypertension or proteinuria.
The annual incidence of HSN with nephrotic-range proteinuria was 2 per million children under
15 years. After a mean follow-up of 4.6 years, only three patients out of 19 were in complete
remission. Kidney biopsy did not predict the outcome in these patients. CyA seemed to be promising
for the treatment of severe HSN with nephrotic-range proteinuria, since four out of seven patients
treated with CyA achieved stable remission and three had preserved their renal function after a mean
follow-up of 6.0 years. Treatment at an early stage in the disease was associated with stable remission.
The efficacy of early prednisone treatment was evaluated in a randomized double-blind trial
involving 171 patients (84 prednisone, 87 placebo). Prednisone, given at a dose of 1 mg/kg/day for 2
weeks, with weaning over the next two weeks, was effective in reducing the intensity of abdominal
pain (pain score 2.5 vs. 4.8; t-test p = 0.029) and shortening its duration (1.5 days vs. 2.7 days; t-test
p = 0.028) compared with the placebo. The mean scores for joint pain were lower in the prednisone
group (4.6 vs. 7.3; t-test p = 0.030) and the improvement from joint symptoms was faster (log rank
p = 0.007).
Prednisone did not prevent the development of renal symptoms but it was effective in treating
them, since renal symptoms resolved in 61% of the prednisone patients after treatment compared
with 34% of the placebo patients (difference 27%, 95% CI 3–47%, p = 0.024). Prednisone was most
effective for children aged 6 or more with renal symptoms at onset, since only two patients needed to
be treated in order to save one from renal involvement (95% CI's for NNT 2–6).
The long-term outcome of HSP is dependent on renal symptoms. Severe renal symptoms indicate
early immunosuppressive treatment for HSN, and patients with renal involvement at the acute phase
need long-term follow-up, especially women during and after pregnancy. Early treatment with
prednisone is effective in reducing the abdominal and joint symptoms involved in HSP and is also
effective in altering, but not preventing, the course of renal involvement.

Keywords: corticosteroid treatment, cyclosporine, end-stage renal disease, haematuria,
immunosupressive treatment, nephrosis, proteinuria, toxaemia
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Tiivistelmä
Väitöskirjatyön tarkoituksena oli selvittää lapsuusiän Henoch-Schönleinin purppuran (HSP)
pitkäaikaisennustetta, Siklosporiini-A:n (CyA) tehoa vaikean HSP-nefriitin hoidossa ja tutkia varhain
aloitetun prednisonihoidon hyötyä HSP-taudin oireisiin.
HSP:n pitkäaikaisennustetta selvitettiin tarkastamalla 47:n lapsena HSP-taudin sairastaneen
aikuisen terveystilanne keskimäärin 24.1 vuoden (16.4-35.6) seuranta-ajan jälkeen. HSP-taudin
ennuste oli vahvasti riippuvainen munuaisoireen vaikeusasteesta: 20 % niistä, joilla taudin alussa oli
vaikeat munuaisoireet, kärsi vielä aikuisiällä munuaisoireista; vastaava luku munuaisoireettomilla ja
niillä, joilla oli ollut vain lievää veri- tai valkuaisvirtsaisuutta, oli 7 %, (RR 4.7; 95 % CI 1.3–18.7).
Raskauskomplikaatiot olivat yleisiä lapsuusiällä HSP-taudin sairastaneilla naisilla, sillä 70 %
raskauksista komplisoi korkea verenpaine tai valkuaisvirtsaisuus.
Vuosittain 2 lasta miljoonasta sairastuu vaikeaan nefroottistasoiseen HSP-nefriittiin Suomessa.
Vain kolme nefroottistasoiseen HSP-nefriittiin sairastuneesta 19 lapsesta oli 4.6 vuoden seurannan
jälkeen parantunut oireettomaksi. Ensimmäisen munuaisbiopsian vaikeusaste ei ennakoinut
selviytymistä. CyA näytti olevan lupaavan tehokas lääke vaikean HSP-nefriitin hoidossa, sillä neljä
seitsemästä CyA-hoitoa saaneesta lapsesta, oli oireeton 6.0 vuoden seurannan jälkeen. Mitä
aikaisemmin vaikean nefriitin hoito oli aloitettu, sen parempi hoitotulos oli.
Varhain aloitetun prednisonihoidon hyötyä HSP-taudin oireisiin selvitettiin satunnaistetulla
kaksoissokkotutkimuksella, johon satunnaistettiin 171 lasta (84 prednisoni, 87 lumelääke) saamaan
joko prednisonia 1 mg/kg/päivä 2 viikon ajan tai lumelääkettä. Prednisoni vähensi tehokkaasti vatsaja nivelkipuja ja se lyhensi merkitsevästi myös niiden kestoa. Prednisoni ei estänyt munuaisoireen
kehittymistä lapselle, mutta niiltä, joille se kehittyi, oireet hävisivät merkitsevästi nopeammin
lumelääkitykseen verrattuna (61 % versus 34 %, 95 % CI 3–47 %, p = 0.024). Kaikkein tehokkainta
prednisoni oli yli 6 vuotiaille lapsille, joilla oli munuaisoire heti taudin alussa (NNT 2, 95 % CI 2–6).
Tutkimuksen perusteella voidaan sanoa, että lapsuusiällä HSP-nefriitin sairastaneet lapset
tarvitsevat seurantaa aikuisiällä, erityisesti naiset raskauden aikana. HSP-nefriitin varhainen
hoitaminen on tärkeää. Varhainen prednisonihoito ei estä munuaisoiretta, mutta hoitaa jo kehittynyttä
nefriittiä ja vähentää vatsa- ja nivelkipuja tehokkaasti.

Asiasanat: immunosupressiivinen hoito, kortisoni hoito, munuaisen vajaatoiminta,
nefroosi, raskausmyrkytys, siklosporiini, uremia, valkuaisvirtsaisuus, verivirtsaisuus
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1 Introduction
Henoch-Schönlein purpura (HSP) is the most common systemic vasculitis affecting
children (1). The first reports verifying this syndrome characterised by purpura,
abdominal pain, joint pain and renal involvement were produced by Heberden over 200
years ago (2). Subsequently, Schönlein described “Peliosis rheumatica” in a patient who
had arthralgia and purpura, and his former student Henoch later reported gastrointestinal
involvement and haemorrhagic nephritis as a possible complication of this syndrome (3,
4).
HSP is characterized by palpable purpura, oedema, abdominal pain, joint pain and
renal symptoms. The prognosis is thought to be good as long as the patients have no renal
symptoms (5). Renal symptoms vary from intermittent haematuria and proteinuria to
rapidly progressive glomerulonephritis. Henoch-Schönlein nephritis (HSN) is not always
a benign disease, since 1-3% of patients develop end-stage-renal disease (ESRD) and 2035 % develop chronic renal disease according to long-term outcome studies (5-8). HSN is
one of the most common reasons for a renal biopsy in children (9). Prevention of the
development of glomerulonephritis would be important, since there is no specific
treatment for HSN. This research was designed to investigate the long-term outcome of
HSP and the treatment of severe HSN and to assess the efficacy of early corticosteroid
treatment for alleviating the symptoms of HSP and preventing HSN.

2 Review of the literature
2.1 Definition of Henoch-Schönlein purpura
HSP is a vasculitis with IgA-dominant immune deposits affecting small vessels (10). This
multisystem disease is most commonly characterized by involvement of the skin, joints,
gastrointestinal tract and kidneys, but other organs may also be affected (11). The most
common clinical manifestations of HSP are given in Table 1.
Table 1. Major clinical manifestations of HSP in children based on four studies
Clinical manifestation Blanco et al. (12) Calvino et al. (13) Allen et al. (14) Fisher et al. (15)

All

(n=116)

(n=78)

(n=131)

(n=119)

(n=444)

%

%

%

%

%

Purpura

100

100

100

100

100

Joint involvement

80

78

68

76

75

Gastrointestinal

64

73

53

76

65

25

54

41

54

43

involvement
Renal involvement

2.1.1 Symptoms
Skin; All patients have skin symptoms, i.e. purpura and petechiae, mainly on the lower
extremities and buttocks, but also on the upper extremities and sometimes the face (11,
16, 17). The reason for the purpura is minor bleeding from the small vessel walls due to
leucocytoclastic inflammation. It is often combined with oedema, especially on the legs
and hands, and scrotal oedema is also possible. The skin symptoms are the first sign of
HSP-disease in 55-70% of patients (12, 13), but in some cases purpura initiates after the
other symptoms, making diagnosis far more difficult (18-21).
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Joints; 68-80% of patients have joint involvement, i.e. pain and oedema, usually in the
ankles and knees, but also in the hands, wrists and elbows (12-15). Even when the
oedema is periarticular the movements of the affected joint are often limited.
Gastrointestinal tract; 53-76% of patients have abdominal pain (12-15). Some patients
can have severe colic pain requiring intensive care, since intussusception, obstruction and
perforation are possible (21-25). 14-38% of patients have melaena (13-15, 26), and
massive gastrointestinal bleeding is also possible (14). Severe gastrointestinal symptoms
can lead to protein-losing enteropathy (15, 27). Intussusception has been reported in 1-3
% HSP patients (13, 14) and HSP-related intussusception is typically ileoileal (25, 28).
Kidney; 20-54% of patients in unselected materials have renal symptoms (12-15, 29,
30), which arise within a month of diagnosis in 85% of cases (31). Most patients have
combined proteinuria and haematuria, but the renal symptoms vary from transient
microscopic haematuria to severe nephrotic-nephritic syndrome (29).
Other symptoms; Neurological symptoms such as headache, convulsions, paresis and
mental lability (32, 33), and also pulmonal symptoms such as bleeding (34-38) and
interstitial lung disease (39, 40), have been reported in HSP patients. These symptoms are
very rare, but can be fatal.

2.1.2 Influence of age on symptoms
The clinical spectrum of HSP in very young children (<2 years of age) and in adults
differs slightly from that in the customary paediatric patients (2-15 years of age) (12, 14,
17, 41). Oedema and swelling form the prominent symptom in children under 2 years of
age at onset, and the incidence of abdominal (8-29%), joint (17-56%) and renal
symptoms (17-23%) is markedly lower than in older children (14, 17). In children under
2 years the skin rash frequently affects the face (17), which is seldom seen in older
children. Scalp oedema is found in 59% of patients under 2 years of age at onset,
compared with 19% of those aged 2 years or more (14).
Adults tend to have a lower frequency of abdominal pain as an onset symptom but a
higher frequency of joint and renal involvement (12).

2.2 Epidemiology
According to a population-based survey, the estimated annual incidence of childhood
HSP is 20.4/100 000 (1). The figure is highest in children between 4 to 6 years (70.3/100
000 per year). The incidence rate has been reported to be lower in a black population than
in any other population (1). Boys are affected slightly more often than girls (1, 14), and
the seasonal peak is in the autumn, winter and spring months (13-15), evidently related to
infections. No rhythmic variation in annual incidence has yet been observed, but it is well
known that the incidence of HSP in children varies between years (13).
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2.3 Aetiology
70-80% of HSP patients have had a respiratory infection prior to onset of the disease (13,
14). Several triggering agents have been proposed (Table 2), especially streptococcal
infections, confirmed by throat culture, which have been reported to precede the disease
in 20-36% of cases (13, 14). The occurrence of the seasonal peak in the winter months
(13-15) supports the notion of an infectious trigger, but drugs (antibiotics, ACE
inhibitors, NSAIDs) and certain toxins (insect bites, vaccinations and food allergies) have
also been implicated (13, 14).
Table 2. Triggering factors of HSP (14, 42-56).
Group

Triggering factor

Bacteria

Streptococcus pyogenes, Staphylococcus aureus, Mycoplasma, Shigella,
Yersinia, Legionella, Salmonella, Helicobacter pylori, Campylobacter

Viruses

Adenovirus, Parvovirus, Hepatitis B, Varicella zoster, Ebstein-Barr,
Coxsackie, Herpes simplex, HIV

Drugs

Thiazides, Antibiotics, ACE-inhibitors, NSAIDs

Others

Insect bites, Food allergy, Toxocara canis

Vaccinations

Tuberculosis, Measles, Cholera, Yellow fever, Hepatitis B, Influenza,
Pneumococcal, Meningococcal

2.4 Pathogenesis
2.4.1 Role of IgA
The pathogenetic mechanisms of HSP disease are poorly understood. It is clear that the
main role in the immunopathogenic process is played by IgA, as increases in serum
concentrations of IgA1, together with increases in circulating immunocomplexes
containing IgA, have been described in patients with HSP (57, 58, 59). Production of
IgA, like other humoral and immune responses, is tightly controlled by the B and Tlymphocytes, and it is suggested that dysregulation of this control in HSP patients, leads
to an increase of IgA (57, 59, 60).
Altered O-glycosylation of IgA1due to an abnormal hinge region in the IgA1 molecule
has been reported in HSN patients and in patients with IgAN, but not in HSP patients
with only extra-renal symptoms (61). There are number of potential reasons why
abnormalities in O-glycosylation may be pathogenic in IgAN and HSN. It may reduce the
clearance of IgA1 molecules, resulting in an increase in circulating IgA, or it may
increase the tendency of IgA1 to aggregate and form IgA immunocomplexes (59, 62-65).

21
Abnormally glycosylated IgA is possibly cleared less efficiently by the hepatocyte
receptor for asialoglycoproteins (59, 64).
The role of IgA in the pathogenesis of HSP is supported by the fact that secretory IgA
plays the major role in defence against exogenous antigens in the mucosal lining, and by
the observation that respiratory tract infection precedes the onset of the disease in 7080% of cases (66). Increased formation of circulating IgA by mucosal B cells is
stimulated by the transmucosal penetration of exogenous antigens (66, 67). There is no
evidence, however, of any single contagious agent against which serum IgA is raised in
HSP patients (57).

2.4.2 Inflammatory processes
Leucocytoclastic vasculitis is the final immunopathological result when circulating IgA
immunocomplexes are deposited in affected organs and provoke inflammatory lesions via
the complement system and direct cell activation (68-70). The primary event is probably
damage to the endothelial cells and invasion by leucocytes in a three-step process of
rolling, sticking and firm adhesion to the endothelial cells followed by migration into the
tissues (70). Complement breakdown products are chemoattractants for polymorphonuclear leucocytes (68), which are seen in the small vessel walls of HSP patients.
Activation of an alternative pathway in the complement system has also been suggested
in acute HSP, since degradation products of such a complement cascade have been
demonstrated in the plasma and glomeruli (71, 72), but there are also studies that do not
support any significant role for complement activation in the pathogenesis of HSP (73).
Proinflammatory cytokines such as endothelins, TNF α and interleukin β have been
studied in HSP patients, and higher levels of these have been noted in the acute phase
than in control patients or HSP patients in the remission phase (74-77). Cytokines
probably play a role as a mediators of inflammation in HSP.

2.4.3 Genetic aspects
Lofters et al. reported the occurrence of HSP in three members of the same family on
widely separated occasions, suggesting familiar predisposition to its development (78).
Later, familial occurrence was observed in twins and siblings (45, 79, 80). An interesting
finding of more common recurrences of HSN in kidneys from related living donors (9 out
of 12 patients) than in cadaveric grafts (0 of 5 patients) supports the existence of a genetic
aspect in the pathogenesis of HSP (81), even though the overwhelming majority of cases
of HSP are sporadic (57).
Familial cases of primary IgA nephropathy (IgAN), a disease related to HSP, are well
documented (80, 82), but efforts to identify a gene that causes this familial disease have
failed. The findings of a study of 30 affected families support the hypothesis that familial
IgAN is a multifactorial or “complex” disease in which one or more genes, probably
combined with different environmental factors, may be responsible for its onset (82).
Similarly, studies aimed at detecting a possibly inherited predisposition to HSP have
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failed to show any single factor lying behind the disease, although an increased frequency
of homozygous null C4 phenotypes (a gene producing no identifiable gene product) has
been documented in HSP patients and in IgAN patients, causing a deficiency in C4 (8385). The clinical importance of this finding remains unclear, although it has been
assumed that C4 deficiency may reflect inadequate complement activity (85).
There are several reports of HSN and IgAN affecting the members of a single family,
close relatives and even twins, either simultaneously or over a period of time (80, 86),
and also a case report of a patient diagnosed earlier for IgAN who developed HSP later
(87, 88). Several cases treated for IgA-nephropathy as adults have had evidence of typical
HSP symptoms during childhood, and a debate is still going on over the similarities
between the pathogenetic mechanisms of these two diseases (61).

2.5 Laboratory findings
The diagnosis of HSP is based on typical clinical signs appearing alongside purpura, and
there is no special laboratory test. Thrombocytes must be normal to be able to make the
diagnosis. Anaemia is rare as primary finding (13, 15), but it may develop if the patient
has gastrointestinal bleeding or severe haematuria. 64% of patients have increased ESR
(13), and serum IgA is elevated in 22–57 % (13, 89). IgE and eosinophil cationic protein
(ECP) can be elevated (90, 91), and complement 3 (C3) and complement 4 (C4) levels
are decreased in 4.2-20% of cases (12, 13). The IgA/C3 ratio has been suggested as a
prognostic measure of developing HSN (92). Elevated antineutrophil cytoplasmic
antibodies (ANCA) of the IgA isotype have been reported in HSP patients (93, 94), and
elevated serum antistreptolysin titres (AST) have been noted in 30-35% of cases (67, 95).
CRP can be elevated, especially if the patient has signs of respiratory or bacterial
infection at the same time, and serum albumin can be low due to proteinuria, although
subnormal serum albumin levels have also been noted in patients without proteinuria,
suggesting subclinical protein-losing enteropathy (15). Occult faecal blood is seen in 25%
of HSP patients (14).
Activation of the coagulation system secondary to endothelial damage has been
reported (96). D-dimer concentrations and von Willebrand factor antigen may be elevated
and coagulation factor XIII activity decreased in HSP patients, but coagulation times
(APTT, TT) are usually normal (96-98). In cases with severe abdominal pain preceding
purpura, making the diagnosis of HSP difficult, coagulation factor XIII has been
suggested as a useful diagnostic measurement (99).

2.6 Biopsy findings
2.6.1 Skin and mucosal biopsies
Leucocytoclastic vasculitis with vessel wall necrosis and perivascular accumulation of
inflammatory cells surrounding the capillaries and postcapillary venules of the dermis
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and IgA deposits in vascular walls have been found in skin biopsies of HSP patients
(100). Dermal deposition of IgA is seen also in the non-purpuric skin (101), and similar
findings are reported in biopsies taken from the intestinal mucosa (18, 102). The
duodenum and small intestine are the most frequently involved sites in patients with
abdominal pain (102).
Skin biopsies have been suggested as possible diagnostic criteria for HSP (100), and
are commonly used as such in the case of adults.

2.6.2 Renal biopsies
Immunofluorescence findings from renal biopsies show IgA deposits alone or in
association with less intense deposits of C3 and IgG in the mesangial area and also along
the capillary walls in HSN. The deposits are distributed diffusely throughout the
glomeruli, although the light-microscopy changes can be focal (103, 104). The
histological lesion in HSN is variable in light microscopy, and there is no single
pathognomonic lesion, although focal and local mesangial hypercellularity accompanied
by an increase in the mesangial matrix is the most common lesion (29). 37-58% of HSN
patients present with minimal alterations or mesangial proliferation, 23-36% with
crescents in <50% of the glomeruli and 2-45% with crescents in >50% of the glomeruli
(5, 6, 8, 105).
The HSN abnormalities observed in electron microscopy range from open capillary
loops with slightly thickened basement membranes and fusion of the foot processes to
almost totally sclerosed glomeruli with the loops occluded by basement-membrane type
material (104). Sparse, small-sized electron-dense deposits are usually located at the
endothelial aspect or within the basement membrane (29).
The ISKDC (International Study of Kidney Diseases in Children) histological grading
system has been widely used to classify the severity of biopsy findings in HSN (Table 3)
(106). This classification is based mainly on the presence of crescents, but does not take
account of their maturity. A semiquantitative scoring system that grades the severity of
acute and chronic changes based on abnormalities in the glomeruli, tubulointerstitium and
vasculature has also been used to classify biopsy findings in HSP patients (107-110).
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Table 3. ISKDC classification of kidney biopsies in Henoch-Schönlein purpura (106).
ISKDC grade

Pathoanatomical findings

I

Minimal alterations

II

Mesangial proliferation

III A

Focal proliferation or sclerosis with < 50% crescents

III B

Diffuse proliferation or sclerosis with < 50% crescents

IV A

Focal proliferation or sclerosis with 50 – 75% crescents

IV B

Diffuse proliferation or sclerosis with 50 – 75% crescents

VA

Focal proliferation or sclerosis with > 75% crescents

VB

Diffuse proliferation or sclerosis with > 75% crescents

VI

Membranoproliferative glomerulonephritis

ISKDC=International Study of Kidney Diseases in Children

2.7 Differential diagnosis
2.7.1 Diseases with purpura
Various types of vasculitis such as Wegener’s granulomatosis, polyarteritis nodosa,
systemic lupus erythematosus, urticarial vasculitis, acute haemorrhagic purpura and
hypersensitivity vasculitis can have symptoms similar to those of HSP (10, 111, 112).
Immunoserological parameters (e.g. ANCA and antiphospholipid antibodies) can be used
for differentiation with respect to some of these, but not all (10). According to the
American College of Rheumatology (1990), the presence of any two or more of the
following criteria will distinguish HSP from other forms of vasculitis (113): age under 20
years, palpable purpura, acute abdominal pain, or a biopsy showing granulocytes in the
walls of the small arterioles or venules. HSP occurs most often in children between 3-10
years and presents classically with a rash on the lower extremities and in the buttocks
area, so that a skin biopsy is rarely necessary for diagnosis. But the rash is not always
classically distributed in the case of adults or very young children, and then a skin biopsy
may be helpful (114).
Septic infections, leukaemia and idiopathic thrombocytopenic purpura can cause
purpura symptoms, but the clinical condition of such patients is significantly worse than
in HSP.
Acute post-streptococcal glomerulonephritis, which usually includes oedema and skin
symptoms with throat infection, can mimic HSP disease, but the presence of low serum
C3 and absence of abdominal and joint pain should help to differentiate these diseases
(67).
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Table 4. Diseases associated with diffuse mesangial IgA deposits (116).
Type

Diseases

Primary

IgA nephropathy

Examples

Secondary

Multisystem disease

Henoch-Schönlein syndrome
Systemic lupus erythematosus
Cystic fibrosis
Celiac disease
Crohn's disease
Dermatitis herpetiformis
Ankylosing spondylitis

Neoplasms

Carcinomas of the lung and colon
Monoclonal IgA gammopathy
Mucosis fungoides
Non-Hodgkin's lymphoma

Infectious diseases

Mycoplasma infections
Leprosy
Toxoplasmosis

Others

Chronic liver disease
Thrompocytopenia
Pulmonary hemosiderosis
Mixed cryoglobulinemia
Polycythemia
Scleritis

2.7.2 IgA nephritis (IgAN)
IgA nephritis is one of the most common forms of glomerulonephritis and a well-known
reason for ESRD worldwide (115). The diagnosis of IgA nephritis is based on an
immunofluorescence finding of IgA deposits in the mesangial area of the glomeruli.
These are observed secondarily in HSN and several other diseases (Table 4). As HSN and
IgAN have several common features, the latter has generally been regarded as HSN
without purpura. Whether these are in fact merely two phenotypes of a single disease
remains a controversial matter (70). The main differences between them concern the age
at the time of diagnosis and the visible symptoms, since HSN affects mainly children and
always involves extra-renal symptoms, while IgA nephritis is usually diagnosed in young
adulthood and the patients normally have only renal symptoms (117). Also, the
hypersensitivity elements such as elevated IgE and ECP (eosinophil cationic protein)
which are often described in HSP patients are not seen in IgAN cases (90, 91). The
histological findings in the first kidney biopsy include more acute lesions in patients with
HSN, and nephritic-nephrotic syndromes are more often seen at presentation (70). It is
hard to decide when the initial onset of IgA nephritis has occurred in an individual
patient, since in most cases there may have been silent microscopic haematuria for years
before any kidney biopsy is taken, whereas the onset of the disease is more visible in HSP
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patients due to the clear, abrupt extra-renal symptoms (purpura, abdominal pain and joint
symptoms), and a kidney biopsy is generally performed if renal symptoms develop and
continue for over 4-6 weeks. The immunofluorescence findings in HSP patients with
renal symptoms are nevertheless similar with those in IgAN , and there are still mesangial
IgA-deposits in 2/3 of patients 2-9 years after the acute phase of HSP nephritis (118).
In the long run, however, the renal disease in HSP is identical to IgA nephritis once the
acute extra-renal symptoms have healed. HSN and IgA nephritis are generally called as
IgA nephropathies.

2.8 Treatment of HSN
Several immunosuppressive and immunomodulative therapies have been used with HSN
patients, but there is no evidence that any specific form of therapy can alter the course of
the disease. Most publications up to now have been uncontrolled studies of variable
patient series employing a range of treatment protocols, and it is therefore difficult to
compare the findings. Anticoagulative and fibrinolytic agents has been combined with
immunosuppressive agents to protect against the formation of thromboses or a
hypercoagulable state (119), and factor XIII administration has also been used, as a few
studies have documented decreased factor XIII levels in correlation with more severe
clinical symptoms, including the development of nephritis (89, 97). ACE inhibitor is
known to reduce proteinuria and to provide protection against deterioration in renal
function in various renal diseases (120) and has recently been used for HSN patients in
combination with immunosuppressive agents. Recent reports show encouraging results,
especially when aggressive treatment is started early in the course of the disease (121).
No firm recommendations have been accepted for the management of HSN.

2.8.1 Immunosuppressive treatment
Early studies using per oral steroids for the treatment of HSN showed no benefit
compared with subjects who did not receive any treatment (14). Counahan et al. found no
differences in outcomes between patients receiving corticosteroids, immunosuppressives
or both and patients with no treatment (106), and Tarshish et al. (2004) found in a recent
prospective study that patients provided with only supportive treatment had a similar
outcome to those treated with cyclophosphamide (122). On the other hand, Foster et al.
(2000) reported in their retrospective analysis that patients with no treatment had a 5.9fold relative risk of an unfavourable outcome relative to those treated with prednisone
and azathioprine (107). Many non-randomized studies have pointed to benefits obtained
from various types of immunosuppressive treatment, in most cases fairly aggressive
(Table 5). Methylprednisolone pulses (MP) combined with per oral prednisolone alone or
with additional immunosuppressive agents such as cyclophosphamide and azathioprine
have been used effectively with HSN patients (109, 123, 130), and various fibrinolytic
and anticoagulation drugs such as urokinase, heparin and dipyridamole has also been
combined with immunosuppressive agents (123, 124, 126, 130).
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Table 5. Different immunosupressive and -modulative treatment and outcome in children
with HSN.
First author

Year

No. of
patients

Therapy

Mean
follow-up

Number of patients
In
Minory urinary
remission abnormalities

Niaudet

1998

38

MP, P

1995

12

2003

Chronic
renal
disease

ESRD

8

27

3

4

4

MP, P, CP, D

0.5

7

3

1

1

56

MP, U, P, D

9.7

39

10

5

1

2002

11

MP, P, Az

4.7

9

1

1

0

2003

9

P, CP

6.5

7

2

0

0

1998

14

P, CP, H, D

7.5

9

4

1

0

2004

6

PP, MP, U, P, D

4.6

2

3

1

0

1999

9

PP

5.4

4

2

1

2

2004

28

CP

>3.7

13

8

4

3

2004

28

Only supportive

>3.7

14

6

4

4

2005

10

Az, P

>1

6

4

0

0

2005

10

P

>1

4

2

1

3

2005

7

CyA, P

5.5

6

0

1

0

2000

19

P, Az

5.3

10

6

2

1

et al. (109)
Öner
et al.(123)
Kawasaki
et al. (124)
Singh
et al. (125)
Tanaka
et al. (121)
Iijima
et al. (126)
Kawasaki
et al. (127)
Hattori
et al. (128)
Tarshish
et al. (122)
Tarshish
et al. (122)
Shin
et al. (129)
Shin
et al. (129)
Shin
et al. (108)
Foster
et al. (107)
MP=methylprednisolon pulses, P=oral prednisone/prednisolon, CP=cyclophosphamide, D=dipyridamole,
U=urokinase, Az=azathioprine, H=heparin/warfarin, PP=plasmapheresis, CyA=cyclosporine A

Cyclosporine A (CyA) is a calcineurin inhibitor that prevents the production of
interleukin-2 (IL-2) (131), which plays a critical role in the proliferation of the T
lymphocytes that regulate the production of IgA (132). Cyclosporine A has recently been
administered to HSP patients, the first two adult case reports being published in 1997 and
1998 (133, 134). In 2003, Huang et al. reported two cases, of boys aged 4 and 5 years,
who both recovered from serious HSP symptoms for which steroid therapy had not been
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effective (135). The persistent renal disease lasting four months was successfully treated
in one case, since the renal symptoms disappeared two weeks after CyA treatment was
started. Later, Someya et al. reported a case of a 7-year-old boy who had nephrotic
syndrome but did not respond to MP pulses with oral prednisolone (136). CyA was
started 1 month after admission and proteinuria was reduced within two weeks (136).
Recently, Shin et al. published a series of 7 patients with nephrotic-range proteinuria who
had received CyA, six of whom were in complete remission at the latest observation after
a mean follow-up of 5.5 years (2 – 9 years) and one had persistent renal disease (108).

2.8.2 Plasmapheresis and immunoglobulin therapy
Immunoglobulins have been administered to IgAN patients to downregulate the excessive
production of IgA (137) and inhibit B cell differentiation and immunoglobulin production
(138). Rostoker et al. used immunoglobulin therapy (IMIG) with 5 adult HSP patients
and found that the extra-renal symptoms disappeared during the treatment and the level
of proteinuria decreased, but discontinuation of the treatment was followed by a relapse
(139, 140). Adverse renal effects have been reported after high-dose immunoglobulin
therapy, and their use is controversial (141, 142). So far no reports have been published
on immunoglobulin therapy used for children with HSP.
Hattori et al. used plasmapheresis as the sole therapy for 9 severe cases of HSN with
nephrotic-range proteinuria in the early stage of the disease (128), with the result that 6
(67%) had a good outcome after 5.4 years of follow-up and all of them responded to the
treatment at acute phase, as demonstrated by a reduced level of proteinuria (128). Schärer
et al. and Gianviti et al. also found an immediate improvement in the course of the
disease, but no long-term effect was seen, especially when the treatment was started late
after the onset of renal disease (8, 143).

2.9 Prevention of HSN
Prevention of HSN could improve the prognosis for HSP, since the long-term outcome is
highly dependent on the renal symptoms. Reports on the use of corticosteroids for
treating HSP appeared in the literature around 1950 (144). Clinical experience and
several uncontrolled retrospective studies (14, 26) have suggested that steroids may have
a beneficial effect on abdominal pain, and it has been hypothesized that early
administration of corticosteroids could prevent the development of nephritis (145).
Retrospective uncontrolled studies have nevertheless given controversial results
regarding the effect of corticosteroids in preventing late renal involvement (146, 147). In
the first prospective study, by Mollica et al., none of the 84 patients who received
prednisone treatment and 10 of the 84 without any treatment developed nephritis after 6
weeks of an acute episode (146), and a year later Saulsbury published his retrospective
data on 50 patients, of whom 20 were treated with corticosteroids in the acute phase and
30 never received any corticosteroids (147). Delayed nephritis occurred in 4 of the former
group and 6 of the latter, leading to the conclusion that early steroid treatment is not
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effective (147). The first randomized, placebo-controlled study on the effect of
corticosteroids was published by Huber et al. in 2004 (148). 40 children at a tertiary-care
paediatric centre were randomized to receive prednisone (21) or a placebo (19), 2
mg/kg/day for first week, with weaning over the second week. After a year of follow-up 3
of the 21 prednisone patients and 2 of the 19 placebo patients had renal involvement, so
that these authors concluded that the early administration of prednisone is not effective in
preventing HSN (148). The severe limitation of that study was the sample size, which
was calculated post hoc, assuming that the incidence of renal involvement at one year is
10.5% (the same as in their placebo group) (148).

2.10 Risk factors and prognosis for renal disease in HSP
The prognosis for HSP is usually excellent, since most of the patients recover
spontaneously within weeks. Rare complications such as pulmonary or intestinal bleeding
can cause severe morbidity and even mortality in the acute phase (14, 37), but the longterm outcome is predominantly related to the duration and severity of renal involvement
(5, 7, 11, 13).

2.10.1 Influence of sex, age and extra-renal symptoms
There is mild predominance of boys among those affected by HSP (1, 14), but the risk of
renal involvement is similar in both sexes (97). It is higher in patients over 4-7 years at
onset, however, and also in those who have severe abdominal symptoms at onset and
those with persistent purpura (89, 97). A 7.5-fold risk of renal involvement has been
found in patients who have bloody stools (15). Adult patients have renal symptoms more
often, the symptoms tend to be more severe and the prognosis after HSP tends to be
worse than in children (12, 110).

2.10.2 Renal symptoms
20-54% of unselected HSP patients develop renal involvement during the acute phase (6,
14, 30), the majority of these (85%) doing so within the first 4 weeks and 97% within six
months (31). Microscopic haematuria alone or combined with mild proteinuria is the
most common manifestation of renal involvement (29). 10-30% of HSP patients with
initial renal involvement develop nephritic or nephrotic syndrome (13, 30, 31), ESRD
occurs in 1.1-1.5% and mortality is less than 1% in unselected patient series (6, 30).
A risk of persistent renal disease is associated with serious proteinuria and nephriticnephrotic syndrome (5, 8, 31, 122, 149), whereas most of the patients with isolated
haematuria with or without mild proteinuria recover completely (5, 30).
The prognostic factors for a poor outcome in adult patients are proteinuria (110, 150),
hypertension (105) and renal impairment at onset (105, 110).
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2.10.3 Long-term prognosis for HSN
A poor long-term outcome after childhood HSP is associated with persistent or chronic
renal symptoms. 8-17% of patients with mild renal symptoms at onset, i.e. haematuria
with or without mild proteinuria (<1g/day), and 44-47% of patients with severe renal
symptoms at onset, i.e. nephritic or nephritic syndrome, proteinuria >1g/day or a renal
biopsy with >50% crescents, have a poor outcome (5, 7, 8, 106). Clinical remission after
severe disease and chronic renal disease in adulthood after apparent recovery and mild
renal symptoms at onset are possible after childhood HSN (7). According to a 23.4-year
follow-up by Goldstein et al., there is no prognostic factor that can reliably predict the
individual outcome (7).

3 Aims of the research
The aims of the present work were
I to assess the long-term prognosis for childhood HSP disease,
II to evaluate the outcome of severe HSN with nephrotic-range proteinuria and the effect
of Cyclosporine-A on severe HSN presenting with nephrotic-range proteinuria, and
III to evaluate the clinical efficacy of early prednisone administration for treating the
symptoms of HSP and preventing renal involvement.

4 Material and methods
The population consisted of three patient groups collected retrospectively (I, II, III) and
one prospectively (IV). The local ethics committees for the centres involved approved the
protocol for the studies in which the subjects were personally contacted, and the protocol
for paper IV was also approved by the National Agency for Medicines in Finland.
Altogether 245 paediatric HSP patients (133 boys, 112 girls) were analysed, with a mean
age of 8.4 years (range 1.7 – 15.6) at the time of diagnosis.
Long-term outcome after HSP (I). 52 adult subjects (26 male, 26 female) who had been
treated for childhood HSP at Helsinki University Hospital in 1964-1983 were included in
the analysis. Their medical histories were analysed retrospectively and 47 of them
attended for a medical examination. The mean follow-up time was 24.1 years (range 16.4
– 36.5) and the mean age of the subjects at the last control visit was 32.1 years (range 18.8
– 45.3).
Outcome after severe HSN (II). 19 paediatric HSN patients (11 boys, 8 girls) with
nephrotic-range proteinuria being treated at five university hospitals in Finland in 19901999 were included. The mean follow-up time was 4.6 years (range 0.75 – 9.1) and the
mean age at the time of diagnosis 9.9 years (range 4.6 – 15.1). Medical histories were
analysed retrospectively.
Cyclosporine A for treating severe HSN (III). 7 paediatric HSN patients (5 boys, 2 girls)
with nephrotic-range proteinuria treated with CyA at Oulu University Hospital in 19941998 were included. The mean follow-up time was 6.0 years (range 4.4 – 8.9) and the
mean age at the time of diagnosis 10.6 years (range 7.2 – 15.2). Medical histories were
analysed retrospectively.
Early prednisone for treating HSP (IV). 171 paediatric HSP patients (93 boys, 78 girls)
being treated at four university hospitals and 10 central hospitals in Finland in 1999-2005
were included in a prospective, randomized, placebo-controlled trial of early prednisone
for the treatment of HSP. The mean age at the time of diagnosis was 7.0 years (range 1.7 –
15.6) and the patients were followed up for six months by means of four planned control
visits.
The patient series and methods employed in all four studies are summarized in Table 6,
and the basal characteristics of the patients in Table 7. Four patients are included in the
series for both paper II and paper III.
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Table 6. Materials and methods of the studies. (I-IV)
Study

Design

I

Retrospective

II

Retrospective

Setting and number of patients

Purpose of the study

52 patients with childhood HSP from Helsinki

Long-term outcome after

University Hospital treated in 1964–1983

HSP

19 HSN-patients with nephrotic-range proteinuria

Outcome after severe

from five University Hospitals in Finland treated in

HSN

1990–1999
III
IV

Retrospective

7 pediatric patients with severe HSN from Oulu

Cyclosporine A in severe

University Hospital treated in 1994–1998

HSN

Randomized

171 HSP-patients from 4 University Hospitals and 10 Early prednisone in the

placebo-controlled

Central Hospitals in Finland treated in 1999–2005

HSP

Table 7. Base characteristic of patients in the four series. (I-IV)
Study

Male/Female

Mean age at diagnosis

Mean follow-up years

years (range)

years (range)

I

26/26

5.9 (2.7 - 11.5)

24.1 (16.4 - 36.5)

II

11/8

9.9 (4.6 -15.1)

4.6 (0.75 - 9.1)

III

5/2

10.6 (7.2 - 15.2)

6.0 (4.4 - 8.9)

IV

93/78

7.0 (1.7 - 15.6)

0.48 (0.08 - 0.79)

4.1 Long-term outcome after childhood HSP (I)
The medical histories of 67 patients with childhood HSP treated at Helsinki University
Hospital in 1964-83 were obtained from the hospital registers, and a health questionnaire
was mailed to the 65 patients whose address was available. Of the 52 (80%) who returned
the health questionnaire, 47 (72%) were willing to attend for a medical examination. The
health questionnaire asked about the patients’ current medication, health status and
possible complications of pregnancies in the case of the women. The clinical outcomes for
the 47 patients who were examined by a doctor were evaluated in terms of clinical
findings (blood pressure, height, weight) and laboratory tests on urine and blood samples.
The participants were divided into three groups according to clinical presentation at onset:
1) no renal symptoms, 2) proteinuria, haematuria, or both, and no biopsy specimen or
ISKDC biopsy specimen grade I-II, and 3) renal symptoms lasting more than 1 month,
nephritis or nephrosis, and ISKDC biopsy grade III or more. The outcome was classified
as: A) healthy, no signs of renal involvement, B) minor urinary abnormalities, intermittent
hypertension, haematuria, proteinuria, C) active renal disease, hypertension or constant
proteinuria, and D) ESRD, dialysis treatment or renal transplantation. Outcomes A+B
were judged to represent a good outcome and C+D a poor outcome.
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4.2 Clinical outcome after severe HSN (II)
All children in Finland having HSP with nephrotic-range proteinuria (>40 mg/h/m2) in
1990-97 were surveyed by contacting the doctors treating paediatric kidney patients at five
university hospitals and one central hospital. 19 patients (11 boys, 8 girls) were identified
and their histories from the onset of HSP with proteinuria until the end of the follow-up
were analysed retrospectively. A renal biopsy had been performed in all cases and repeated
biopsies were available for 6 patients. Four patients had a grade II in first renal biopsy, 10
patients grade III (A/B), 4 patients grade IV and one patient grade V. The clinical
outcomes at the end of the follow-up were graded into 4 categories: A) healthy, B)
microscopic haematuria or proteinuria <1 g/day, C) proteinuria >1 g/day, and D)
uraemia/ESRD or death. Grades A+B were considered favourable and C+D unfavourable.

4.3 Cyclosporine-A for the treatment of severe HSN (III)
Seven paediatric patients with severe HSN treated at Oulu University Hospital in 1994-98
were recruited on the criterion of nephrotic-range proteinuria (>40 mg/h/m2). Renal
biopsies had been performed within three months (range 3 weeks – 3 months) of the initial
diagnosis of HSP. Two patients had ISKDC grade II in their first biopsy, two grade III
(A/B), two grade IV and one grade V. One patient received CyA as the first treatment
modality and one CyA in combination with dipyridamole and prednisolone, while the
other five had proved resistant to 1 – 3 types of immunosuppressive treatment before CyA
was initiated. The initial dose of CyA (Sandimmun Neoral®, Novartis) ranged from 4 to 8
mg/kg/day, and the B-CyA level was kept at 150 – 200 μg/l for the first 6 months of the
treatment. The dose during this maintenance phase was from 1 to 5 mg/kg/day and the BCyA target level was 80 – 100 μg/l. All the patients also received the ACE inhibitor
enalapril at a dose of 5 – 10 mg/day.
The patients were followed up at 1 – 6 month intervals for the duration of their HSP
disease, and the laboratory results and patient histories were analysed from the onset of
HSP until the end of the follow-up. Proteinuria <40 mg/h/m2 was taken as a response to
treatment, and nephrotic relapse was documented if proteinuria increased to >40 mg/h/m2.
Remission was documented when U-protein was <300 mg/l.

4.4 Effect of early prednisone on HSP (IV)
A total of 240 paediatric patients with newly diagnosed HSP were screened at four
university hospitals and ten central hospitals in 1999-2005 for this prospective, doubleblind, placebo-controlled trial of the effect of early prednisone on HSP. The scheme by
which the 176 eligible patients were randomized to receive prednisone or a placebo is
shown in Figure 1.
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240 patients screened

21 nephritis
38 refused
5 excluded
1 juvenile diabetes
1 diagnosis unclear
1 idiopatic trombosytopenia
2 language problem

176 eligible patients randomised

87 assigned prednison treatment

2 dropped out
1 protocol violation

84 completed trial

89 assigned placebo treatment

2 dropped out

87 completed trial

Fig. 1. Trial profile. (I)

Sample size calculations were based on the assumption that about 40% of untreated HSP
patients develop renal involvement (12, 27). We considered that a 50% reduction in the
incidence of renal involvement to 20% could be regarded as clinically important. Based on
two-tailed testing with α=0.05 and β=0.20, a sample size of 81 children in each group was
decided upon.
Altogether 171 patients (84 prednisone, 87 placebo) completed the trial. Oral
prednisone was given twice a day at a dose of 1 mg/kg bodyweight for first 14 days,
followed by a weaning dose of 0.5 mg/kg for one week and an additional week of 0.5
mg/kg once a day on alternate days. The effective drug (Prednison 5 mg) was acquired
from Orion Ltd. and the placebo was provided by Pharmia Ltd, the latter company being
responsible for packing and distributing both drugs in identically labelled containers,
performing the randomization and retaining the key to the randomization up to the end of
the trial. The drug and placebo tablets were similar in size and were supplied in lots of 200
tablets in similar containers marked with sequential numbers. The dosing of both drugs
was the same, 1 tablet per 5 kg of body weight, the maximum dose administered being 10
tablets per day. To ensure equal numbers of children in both groups in each centres a block
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randomization system was employed with a block size of six. The observers and subjects
in the trial were unaware of the randomization scheme.
Once informed consent had been obtained from the parents, the patients received their
tablets and a symptom diary in which their parents marked scores for abdominal and joint
pain and the results of the daily urinary dip stick test during the medication. The patients
were examined by a doctor at inclusion and 7-10 days, 1 month, 3 months and 6 months
after the start of medication. The results of the clinical examinations and laboratory
findings were recorded on a structured data sheet.
Renal symptoms during treatment were recorded if readings of U-erythrocytes/Uprotein +-++ were obtained by dip stick for three or more consecutive days or Uerythrocytes/U-protein +++ for two or more consecutive days. Renal involvement as an
endpoint was defined as U-protein >200 mg/l, U-albumin >30 mg/l, or U-erythrocytes
>5/vision field.
The primary endpoint was renal involvement at the 1-month, 3-month and 6-month
control visits, and the secondary endpoints were the severity and duration of abdominal
and joint symptoms during the treatment according to the symptom diary.

4.5 Statistical methods (I-IV)
SPSS (versions 10.0 – 12.0 for Windows) was used in the statistical analyses of the data.
The differences in mean blood pressure and laboratory values between the outcome
groups in paper I were assessed by analysis of variance and the t test. Categorial variables
such as sex, pregnancy, pregnancy complications, treatment and renal biopsy specimen
grade were analysed with the χ2 test and Fisher’s exact test. Relative risks and their 95%
confidence intervals were calculated.
The differences in the time when the CyA treatment was started between the patients
who reached stable remission and those who became CyA-dependent were analysed in
paper III using the t test.
Sum scores for (the severity of) abdominal pain and joint pain and the duration of
abdominal and joint pain in days were calculated for each treatment group according to the
symptom diary, and differences were tested with the t test. Differences in categorial
variables (age, persistent purpura, severe abdominal pain) between the treatment groups
were tested with the χ2 test and their 95% CI’s were calculated. The differences in
proportions of renal involvement and their 95%CI's were calculated between the treatment
groups.
The Kaplan-Meier method was used to analyse renal survival without an endpoint from
the end of medication onwards, and the log rank test was used to compare the treatment
groups. Improvement in extra-renal symptoms (abdominal an joint pain) was also analysed
by the Kaplan-Meier method and the treatment groups were compared using the log rank
test.
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4.5.1 Number needed to treat (IV)
The number needed to treat (NNT) was calculated using the formula:

NNT

ARR

=

=

100

Absolute risk reduction (ARR)

effect of prednisone treatment (%) – effect of placebo treatment (%)

95% CIs were calculated for NNT and described as the number needed to harm (NNH)
and number needed to benefit (NNB). A negative number needed to treat or NNH indicates
that the treatment has harmful effects and one fewer patients receiving the new treatment
(prednisone) would have a good outcome than if they all received the placebo (151). The
result is statistically significant when 95% CI for NNT does not include infinity (∞).

5 Results
5.1 Long-term outcome after childhood HSP (I)
The outcome was highly dependent on the renal symptoms at onset, since 7 of the 20
adults who had severe HSN at onset (20%) had renal impairment as adults compared with
2 (7%) of the 27 with mild or no renal symptoms at onset (relative risk 4.7; 95% CI 1.3 –
18.7). The respective relative risks of a poor outcome were 5.0 for women (95% CI 1.1 –
32.5) and 2.0 for men (95% CI 0.2 – 17.5). All the patients with no renal symptoms at
onset (n=9) had a good outcome after 24 years of follow-up. The results of the χ2
analysis showed a significant difference in onset grade between the outcome groups A+B
and C+D (p=0.034) and a linear trend towards a worse outcome (C+D) with worsening
onset symptoms (p=0.017) (Table 8).
Table 8. Clinical outcome 24 years after childhood HSP, by symptoms at onset. (I)
Onset

Onset symptoms

grade

1

Clinical outcome (n=47)
Healthy

Minor urinary Active renal

Good
ESRD

outcome

Poor outcome

abnormalities

disease

A

B

C

D

A+B

C+D

8 (89%)

1 (11%)

0

0

9 (100%)

0

Proteinuria, hematuria, 13 (72%)

3 (17%)

2 (11%)

0

16 (89%)

2 (11%)

4 (20%)

5 (25%)

2 (10%)

13 (65%)

7 (35%)

No renal symptoms
(n=9)

2

or both (n=18)
3

Nephritis, nephrosis,

9 (45%)

or both (n=20)
Data are number (%). Good outcome (A+B) vs poor outcome (C+D) according to grade of onset (1,2,3):
p=0.034 for chi2–test; p=0.017 for linear trend.
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Table 9. ISKDC grade of first renal biopsy specimen and primary treatment in 47
patients with childhood HSP. (I)
Onset

Biopsy specimen

grade

taken

ISKDC grade of first biopsy specimen

Treatment given

I

II

III

IV

None

Steroids

Other*

1 (n=9)

0

0

0

0

0

8 (89%)

1 (11%)

0

2 (n=18)

8 (44%)

3 (38%)

5 (62%)

0

0

13 (72%)

5 (28%)

0

7 (35%) 11 (55%) 2 (10%) 6 (30%)

5 (25%)

9 (45%)

3 (n=20)
20 (100%)
0
Data are number (%).
* Cyclophosphamide, Azathioprine

The severity of the kidney biopsies according to the ISKDC classification did not
correlate with the risk of a poor outcome. Patients with a higher biopsy grade and more
severe onset symptoms had more often received treatment than had those with low
grades. No significant differences in outcomes were recorded between those who
received treatment and those who did not (Table 9).
Of the 14 women who had been pregnant (54%), nine (64%) reported a history of
proteinuria, hypertension or both during their pregnancies, and 16 of the 23 pregnancies
(70%) had been complicated by one or both of these conditions. None of the five women
with uncomplicated pregnancies had poor outcome, whereas 5 of the 9 women with
complicated pregnancies (56%) did have such an outcome.

5.2 Clinical outcome after severe HSN (II)
According to our data, two new cases of HSN with nephrotic-range proteinuria are
diagnosed in Finland annually, giving a yearly incidence of 2 per 1 million children under
15 years of age.
After a mean follow-up of 4.6 years 3 patients (15.7%) were healthy (A), 11 (57.9%)
had microscopic haematuria or proteinuria < 1g/day (B), 2 (10.5%) had proteinuria > 1
g/day and 3 (15.7%) had developed renal failure or uraemia (D). One patient in outcome
group D died of a hypertensive crisis after rapidly progressive glomerulonephritis (Table
10).
None of the 5 patients with grade IV-V in the first kidney biopsy had an unfavourable
outcome (C+D), as opposed to 5 (36%) of the 14 patients with grade II-III. All 5 patients
with grade IV-V in the first kidney biopsy had received combined immunosuppressive
treatment after the severe findings in the biopsy.
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Table 10. Clinical and pathoanatomical findings in the 19 HSP patients with nephroticrange proteinuria. (II)
Patients

ISKDC

Biopsy

Proteinuria

Therapy

ISKDC grade at

Therapy

(Sex/age at

grade at

time after

(g/day)/ S-

before

2nd biopsy (time

after

diagnosis)

1st biopsy

nephrotic

albumin (g/l)

2nd biopsy

after 1st biopsy)

2nd biopsy

Outcome Followgrade

up
(years)

onset
(F/7.5)

II

4

3.5/40

P

B

0.9

(M/5.7)

II

2

4.5/26

P

A

4.3

(F/9.4)

II

3

1.5/-

None

B

7.4

(M/11.1)

II

2

11.2/20

P, Ace

V (43 months)

MP

Da

7.8

(M/12.4)

IIIA

1

20.0/17

P, CP, Ace

V (11 months)

MP, Az

D

3.3

(M/7.5)

IIIA

2

4.3/26

C

4.1

(M/12.1)

IIIA

1

7.0/23

P

(M/14.8)

IIIB

1

17.0/13

P, Ace

(M/4.6)

IIIB

3

9.0/17

(M/7.3)

IIIB

6

4.0/-

(M/10.7)

IIIB

2

(F/12.0)

IIIB

(F/7.4)
(F/9.9)

MP, P, Az, Ace IIIA (30 months)

B

3.1

B

0.8

CP

A

6.3

P

B

4.3

6.1/29

CyA, Ace

B

3.0

1

15.0/19

MP

Db

0.8

IIIB

3

8.0/15

MP, P, Ace

B

8.8

IIIB

1

3.0/23

mp, P

C

5.1

(M/9.7)

IVA

2

6.7/10

P, CyA, D, Ace

A

3.6

(M/4.9)

IVA

1

3.1/18

P, CPx2

B

6.2

(F/15.1)

IV

1

8.7/22

P, MP, CP,

B

2.8

B

9.1

B

5.3

IIIB (1 month)

V (7,5 months) CyA, Az, CP

CyA, Ace
(F/14.0)

IVB

6

7.0/26

MP, P, Az

(F/11.8)

V

2

11.0/11

P, Az, CP, CyA,

IIIA (20 months)

Ace
a

Developed a relapse in a cadaveric kidney transplant received 5.3 years after diagnosis.

b

Died of a hypertensive crisis 9 months after diagnosis while having ESRD. (152)

MP=methylprednisolon pulses, P=oral prednisone/prednisolon, CP=cyclophosphamide, D=dipyridamole,
Az=azathioprine, CyA=cyclosporine A

5.3 Cyclosporine-A for treating HSN (III)
All the patients responded to the CyA treatment, at a mean of 1.4 months (range 1 week –
4 months) (Figure 2). The clinical outcomes and baseline characteristics of the patients
are depicted in Table 11. Four patients (#4, #5, #6, #7) achieved stable remission and had
been without CyA treatment for a mean of 3.7 years (range 2.9 – 5.3 years) by the end of
the follow-up, and three (#1, #2, #3) developed a relapse of proteinuria at 2 months, 8
months and 1 year 5 months after the withdrawal of CyA, causing CyA to be started
again, so that these three patients seemed to develop CyA dependence.

12000

12000

10000

10000

8000
6000

#1
#2
#3

4000

Proteinuria (mg/d)

Proteinuria (mg/d)

41

8000

#4
#5

6000

#6
#7

4000
2000
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0

0
0

1

2

3

4

5

0

6

1

2

50

45

45

40

40

35

35
30

#1

25

#2

20

#3

15

S-albumin (g/l)

S-albumin (g/l)

3

4

5

6

Months

Months

30

#4

25

#5

20

#6

15

#7

10

10

5

5

0

0
0

1

2

3
Months

4

5

6

0

1

2

3

4

5

6

Months

Fig. 2. Response of HSP-GN patients to CyA treatment during the first 6 months in terms of
S-albumin and proteinuria. Patients #1, 2 and 3 became CyA-dependent and patients #4, 5, 6
and 7 achieved stable remission. Dark line= interruption or reduction of CyA-dose. (III)

Two patients (#2, #5) had notable but reversible side effects, with an increase in Screatinine during CyA treatment, so that CyA was temporarily stopped in one case and
the dose reduced in the other (Figure 2). None of the patients developed gingival
hyperplasia during the treatment, but hirsutism was noted in four.
The only significant difference between the patients who became CyA-dependent and
those who reached stable remission was the earlier commencement of CyA treatment in
the latter group (p=0.045, t test). Neither the level of proteinuria at diagnosis or at the
start of CyA treatment, nor the severity of the biopsy findings or the time required for a
response to the treatment differed between the groups.
All the patients had their glomerular filtration rate, S-creatinine and P-Cystatin-C
within the normal limits at the end of the follow-up (Table 11).
One of the three CyA-dependent patients (#2) achieved stable remission later and has
been without CyA treatment for 1.7 years. A repeated kidney biopsy has been performed
on the other two CyA-dependent patients, showing some improvement in their ISKDC
grade. Recent follow-up data on the three CyA-dependent patients are given in Table 12
(unpublished data).

42
Table 11. Clinical outcome of 7 HSN-patients treated with CyA. (III)
Patients
Sex/age at
diagnosis

Renal
findings at onset
Pu

ISKDC

(g/ day) (crescents)

Treatment
before
CyA

Laboratory findings
before CyA
Pu

S-alb

(g/day) (g/l)

S-crea
(mmol/l)

Laboratory findings at end of follow-up
Pu

S-alb

S-crea

Plasma

GFR

Follow
-up
(years)

(mmol/l) (ml/min/1 Cystatin

(g/day) (g/l)

.73 m2)

-C
(mg/l)

4 (M/9.8)

7.3

V (89%) P,Az, CP,
Ace
IV (79%) P, MP,
CP, Ace
IIIA (14%) MP, P,
Ace
IV (57%) P, D, Ace

6.5

10

50

0.3

44.0

64

166

0.62

7.2

5 (M/8.7)

6.1

IIIB (30%)

None

4.8

21

75

0.3

43.8

50

93

0.81

5.8

6 (M/13.8)

12.0

II

10.0

21

58

0.1

43.0

71

101

0.64

4.7

7 (M/7.5)

7.2

II

MP, P,
Ace
MP, P,
Ace

3.6

27

48

0.2

41.0

52

156

0.79

4.4

1 (F/11.8)*

11.0

2 (F/15.2)*

8.7

3 (M/7.2)*

2.3

9.8

14

101

3.5

37.9

69

105

0.80

8.9

2.8

28

71

0.6

42.0

70

111

0.79

6.1

1.2

46

68

0.6

40.1

47

139

0.66

4.6

*CyA-dependent patients.
MP=methylprednisolon pulses, P=oral prednisone/prednisolon, CP=cyclophosphamide, D=dipyridamole,
Az=azathioprine, CyA=cyclosporine A

Table 12. Clinical and histopathological findings of CyA-dependent patients after mean
8.2 years follow-up. (Unpublished data)
Patients
Sex/age at
diagnosis

1st Biopsy
ISKDC

2nd Biopsy

Time after

(crescents) diagnosis

ISKDC

Hemat- U-alb/U-

Time

(crescents) after 1

st

uria

biopsy

(years)

Total time Follow-

Clinical outcome
U-

crea (g/mol albumin
crea)

S-crea
(µmol/l)

of CyA- up (years)
treament
(years)

(mg/l)

(years)
1 (F/11.8)

V (89%)

0.19

2 (F/15.2)

IV (79%)

0.08

3 (M/7.2)

IIIA (14%)

0.32

II A-B (0%)

II (0%)

9.4

5.9

No

66

499.5

78

9.3

10.5

No

28

295.2

88

3.9

7.6

Yes

73

1174

51

5.4

6.7
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Table 13. Clinical and laboratory features of participants at baseline. (IV)
Characteristic

Prednison (n=84)

Placebo (n=87)

All (n=171)

Male/female

49/35

44/43

93/78

Mean age (years)

6.8

7.3

7.0

Mean time to diagnosis (days)*

4.7

6.4

5.5

84 (100%)

87 (100%)

171 (100%)

Petechiaes
Abdominal pain

28 (33%)

37 (43%)

65 (38%)

Joint pain

59 (70%)

62 (71%)

121 (71%)

Renal symptoms

32 (19%)

16 (19%)

16 (18%)

Proteinuria†

4 (5%)

5 (6%)

9 (5%)

Hematuria‡

10 (12%)

4 (5%)

14 (8%)

2 (2%)

7 (8%)

9 (5%)

Hematuria+proteinuria†‡

* Time from first symptoms observed at home to diagnosis.
† U-protein >200 mg/l or u-alb>30 mg/l
‡ U-erythrocytes 6 - 10 /vision field

5.4 Effect of early prednisone on HSP (IV)
Altogether 65 of the patients (38%) had abdominal symptoms, 121 (71%) had joint
symptoms and 32 (19%) had renal symptoms at onset of the disease (Table 13). A total of
74 (43%) had renal symptoms initially or developed them during the follow-up. Renal
symptoms were more frequent in the patients with severe abdominal pain (χ2 test,
p<0.001), persistent purpura (χ2 test, p=0.001) and age over 6 years at the time of
diagnosis (χ2 test, p=0.031).

5.4.1 Effect of prednisone on extra-renal symptoms (IV)
Prednisone was effective in reducing extra-renal symptoms, in that the mean sum of
scores for abdominal pain (severity) within 2 weeks of diagnosis, according to symptom
diary, was significantly lower in the prednisone group than in the placebo group (2.5
versus 4.8; t-test p=0.029) and the mean sum of total days with pain (duration) was 1.2
days less in the prednisone group (1.5 days versus 2.7 days; t-test p=0.028). Severe
abdominal pain needing admission to hospital was higher in the placebo group (9 out of
87 patients) than in the prednisone group (5 out of 84 patients). Two of the five patients
in the prednisone treatment group were unable to take the tablets on account of the severe
abdominal symptoms and they discontinued the treatment within the first few days.
The mean sum of scores for joint pain (severity) within 2 weeks after diagnosis,
according to symptom diary, was also lower in the prednisone group (4.6 versus 7.3; ttest p=0.030), and their mean sum of total days with joint pain was 1.3 days less (3.1 days
versus 4.4 days; p=0.076), although this result was not statistically significant. The mean
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Disappearance of abdominal symptoms
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Placebo (n=30)
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Disappearance of joint symptoms
100
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Prednisone (n=13)

30

60
50
40
30

20
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Log rank p=0.124

0
0
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4
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0
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Day

Fig. 3. The disappearance of abdominal and joint symptoms during the treatment, by
treatment group. (IV)

scores for abdominal and joint pain are given in Table 14 and the disappearance of
abdominal and joint symptoms is depicted in Figure 3.
Skin symptoms were resolved more quickly in the patients with prednisone treatment
(within 7-10 days) than in those receiving the placebo (χ2 test, p=0.021), but there were
no differences in skin symptoms between the groups after 1 month (χ2 test, p=1.0), and
19 patients in the prednisone group (24%) and 16 in the placebo group (20%) had skin
relapses later (χ2 test, p=0.354).
Table 14. Influence of prednisone and placebo treatment on body weight, blood pressure
and the need for analgesics and on abdominal and joint pain. (IV)
Characteristics

Changes during treatment
Increase of weight (kg)
Systolic blood pressure*
Diastolic blood pressure*
Days needing analgesic†
Influence for abdominal pain
Severity‡
Duration#
Influence for joint pain
Severity‡
Duration#

Means
Prednisone

Placebo

(N=84)

(N=87

1.4
109

0.4
106

Mean

Confidence

difference

interval

1.1
3.2

0.5 - 1.6
-0.7 - 7.1

p value

<0.001
0.113

64

61

3.6

0.9 - 6.2

0.009

2.2

2.7

0.6

-0.7 - 1.9

0.369

2.5
1.5

4.8
2.7

2.4
1.2

0.3 - 4.5
0.1 - 2.3

0.029
0.028

4.6
3.1

7.3
4.4

2.7
1.3

0.3 - 5.2
-0.1 - 2.6

0.030
0.076

* Measured by taking the mean blood pressure from control visits at 7 to 10 days and 1 month.
† Days when taking analgesic at home.
‡ Mean sum of scores for pain in symptom diary within two first weeks.
# Mean sum of days with pain in symptom diary within two first weeks.
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The patients who received prednisone gained somewhat more weight and their diastolic
blood pressure was higher during the treatment than among the patients receiving the
placebo. The need for an analgesic was slightly lower in the patients with prednisone
treatment, but not significantly so (Table 14).

5.4.2 Effect of prednisone on renal symptoms (IV)
Prednisone did not prevent the development of renal symptoms. Altogether 74 of the HSP
patients (43%) had renal symptoms (38 prednisone, 36 placebo) during the 6 months
follow-up, 96% of whom (71 of the 74 patients, 36 prednisone, 35 placebo) had these
symptoms or developed them during the one-month treatment period. In order to analyse
the effect of prednisone in altering the course of renal disease, we analysed the rate of
resolution of renal symptoms in these 71 patients by treatment groups.
Renal symptoms had been resolved by the 1-month control visit in 22 of the 36
patients who received prednisone treatment (61%) and in 12 of the 35 (34%) who
received the placebo treatment (difference 27%, 95% CI 3 – 47%, p=0.024), the
corresponding figures at 3 months being 25 (69%) with prednisone and 17 (49%) with the
placebo (difference 21%, 95% CI –2 – 42%, p=0.074) and those at 6 months 29 (81%)
with prednisone and 20 (57%) with the placebo (difference 23%, 95% CI 2 – 43%,
p=0.033) (Figure 4.).

100 %
90 %
80 %
70 %
60 %

Placebo

50 %

Prednisone

40 %
30 %
20 %
10 %
0%
At acute
phase

1 month

3 months

6 months

Fig. 4. Renal symptoms after treatment in patients having renal symptoms at acute phase (36
prednisone, 35 placebo), by treatment groups. (IV)
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All patients
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Fig. 5. Survival without renal involvement after treatment, by treatment groups. Treatment
was given for the first 28 days. (IV)

Prednisone treatment was most effective in treating renal disease in patients over 6 years
of age who had renal involvement during the first month after the diagnosis of HSP, since
in 15 (63%) of the 24 patients of this kind in the prednisone group were free of renal
symptoms after treatment compared with 3 (15%) of the 20 in the placebo group
(difference 48%, 95% CI 19 – 68%, p=0.001).
Renal survival after the medication without an endpoint in all patients, patients aged
over 6 years at inclusion and patients with renal symptoms at onset can be seen in Figure
5.

5.4.3 Numbers needed to treat (IV)
NNT figures with 95% confidence intervals calculated for early prednisone treatment for
HSP are depicted in Figure 6. Twelve patients with HSP of any age and with any
symptoms at onset need be treated (NNT) in order to prevent renal involvement in one
case, whereas one more patient would benefit from the placebo treatment when treating
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24 (95% CI 2NNB to ∞ to 24 NNH). Early prednisone treatment seemed to be most
useful for patients over 6 years of age with renal involvement at inclusion (NNT = 2),
since none of them could be harmed by the treatment (95% CI 2NNB – 6NNB).

Fig. 6. Number needed to treat (NNT) with 95 percent confidence intervals (95%CI) in order
to prevent renal involvement in one patient. (NNB = Number needed to benefit; NNH =
Number needed to harm). (IV)

6 Discussion
6.1 Study design and patient series (I-IV)
The patients with renal symptoms were over-represented in our long-term outcome study
(I) by comparison with other series of unselected patients (6, 13, 30), creating a follow-up
bias which means that our results tend to overestimate the severity of HSP disease. As in
the latest examination, 36% (17/47) of the patients discussed in paper I were admitted for
nephrological examination two decades earlier and 64% (30/47) were uncomplicated
cases referred by family doctors. This was nevertheless the first very long-term outcome
assessment (mean follow-up over 20 years) in which all the patients were examined by a
doctor and which included patients without any renal symptoms at the acute phase of the
disease (n=9), thus giving the new perspective on the long-term outcome after childhood
HSP.
Due the retrospective nature of the investigation reported in paper II, the patient series
is highly variable, making it difficult to reach firm conclusions. Due to the small number
of patients and different treatment protocols, the patients cannot be reliably compared.
The figure quoted for the incidence of HSN with nephrotic-range proteinuria in Finland is
reliable, however, since all the patients admitted to the five university hospitals were
included.
The small number of patients is one limitation to be considered in connection with
paper III. At the time when our patients were treated with CyA, there were no earlier
results published on its administration to children with severe HSN, and this was the first
published report. The patients were followed prospectively with a standardised scheme
after the commencement of CyA medication, but the treatment given before CyA had
been variable.
Paper IV fulfils all the criteria for evidence-based medicine, since the sample size was
calculated in advance, the patients were collected prospectively, the treatment was
placebo-controlled and based on randomization, and a double-blinded protocol was
observed in the treatment and follow-up. The patients who dropped out were kept in the
analysis (on an intention to treat basis) and those who refused to take part, did not differ
from the participants in terms of their baseline characteristics. The patients were as
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unselected as possible, since most of them were collected from health care centres as
soon as a diagnosis of HSP disease had been reached at a mean interval of 5.5 days (0 63 days) after the first symptoms had been noticed at home. None of the patients had
severe nephritis at the time of diagnosis, since we excluded cases of definite nephritis (Uerythrocytes >10 / vision field or U-protein >300 mg/l) in order to study the effect of
prednisone in preventing it. Patients with mild proteinuria (U-protein 200-300 mg/l) and
haematuria (U-erythrocytes 6-10/vision field) were included, however. The patients were
followed up well, since 98% completed all the control-visits and the analyses were
performed on an intention-to treat basis.
Neither the physician nor the parents knew whether a given child had received
prednisone or placebo tablets, an although this was revealed in some cases at the onemonth visit on account of weight gain in the prednisone group, this could not have
affected the follow-up or management of the patient, and thereby our results, since the
treatment was already over by that time. Moreover, all the data concerning renal
involvement are based on the results of regular urine analyses during control visits, which
were not dependent on the randomization or blinding.

6.2 Outcome after HSP disease (I)
Earlier outcome studies on unselected patient series (6, 13, 30) give a favourable
prognosis for most patients, since 88%–98% of affected children do well after the acute
phase of the disease. As long as the patient has no renal symptoms, the prognosis is
excellent (5), even in the long term, as our results demonstrate.

6.2.1 Renal symptoms predict the outcome (I, II)
We analysed the outcomes of 394 cases of Henoch-Schönlein purpura, those described in
our first paper (I) and those in four other reports (5, 7, 8, 30). The severity of renal
symptoms at onset of HSP proved to be a prognostic factor, since patients with severe
renal symptoms at onset more often had a poor outcome after 1-24 years of follow-up
(38%, range 17-47%) than did those with mild renal symptoms (9%, range 0-17%;
p<0.0001) (Table 15). This is also supported by the results of our paper II, where only
severe cases with nephrotic-range proteinuria were included. Morbidity was high among
these, since only one fifth of the patients had no signs of renal symptoms, 57% had
microscopic haematuria or proteinuria and 26% had serious proteinuria or ESRD after a
mean of 4.6 years of follow-up subsequent to severe HSN.
Bunchman et al. reviewed 16 patients who developed ESRD after HSN and compared
them with HSN patients who had retained their renal function after 10 years of follow-up
(153) and found that a creatine clearance (GFR) <70 ml/min/1.73m2 at three years of
follow-up predicted progression to ESRD (153).
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Table 15. Numbers of patients with poor outcome, by severity of renal symptoms at onset
of Henoch-Schönlein purpura.
Series

Number of

Follow-up

patients reported

(years)

Ronkainen et al. (I)

47

24.1 (mean)

Stewart et al. (30)

55

8.3 (mean)

0/37 (0%)

3/18 (17%)

Goldstein et al. (7)

78

23.4 (mean)

5/39 (13%)

17/39 (44%)

Niaudet et al. (5)

151

>1

3/18 (17%)

50/133 (33%)

Schärer et al. (8)

63*

6.1 (mean)

2/25 (8%)

18/38 (47%)

Total

394

12/137 (9%)

95/248 (38%)

Renal symptoms at onset
No

Mild

Severe

0/9

2/18 (11%)

7/20 (35%)

0/9

Mild symptoms= hematuria, proteinuria (<1 g/day), or both. Severe symptoms= nephritic/nephrotic syndrome,
proteinuria >1 g/day, biopsy specimen ISKDC grade III or more.
*One patient who died of an extra-renal cause is not included in this table.

The individual outcome is not always predictable, since there are children with mild renal
symptoms at onset who develop renal impairment later, even after apparent recovery.
This was seen both in the results of 78 patients followed up for 23.4 years by Goldstein
and colleagues (7) and in our data on a subgroup of 19 patients from paper I who were
analysed for the first time by Koskimies et al. after a mean follow-up of 6.0 years (6). 44
of these patients remained unchanged (56%), 17 (22%) improved and 17 (22%)
deteriorated. The corresponding figures in our investigation were 11 (58%), three (16%)
and five (26%) after a mean follow-up of 30 years (Table 16).
Table 16. Clinical outcome for 19 participants from study I in 1981 and 2000. (I)
Clinical outcome in 1981*
A
A
A
A
A
A
A
A
A
A
B
B
B
B
B
B
B
B
C

Clinical outcome in 2000^
A
A
A
A
A
A
A
B
B
C
A
A
A
B
B
B
C
C
C

Onset grade
II
II
II
III
III
III
III
III
III
II
II
III
III
II
III
III
III
III
III

A=healthy, B=minor urinary abnormalities, C= active renal disease, D=ESRD
*Mean follow-up 6 years (SD 2.6). ^Mean follow-up 30 years (SD3.6)

Follow-up (years)
34.9
30.3
24.5
34.4
32.6
27.9
26.1
33.1
30.2
34.0
30.3
30.7
29.7
36.5
27.7
27.9
25.6
27.0
26.6
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6.2.2 Role of renal biopsy in predicting the outcome (I, II, III)
Although renal symptoms and their severity seem to be a prognostic factor, the results of
a renal biopsy seem not to predict the outcome as well. In our two retrospective studies,
as in other studies where the biopsy did not predict the outcome (7, 105), the biopsies had
been assessed according the widely used ISKDC classification (106), and the poor
correlation of biopsy grade with outcome may be due this system, which is mainly based
on the amount of crescents but does not take account their maturity (154). This was seen
in two of our patients treated with CyA, for example, who were re-biopsied 9.4 and 6.0
years after the first instance. No crescents were seen in the second biopsy (ISKDC grade
IIA/B), even though over half the glomeruli were crescentic in both patients in the first
biopsy (unpublished data), which means that the epithelial crescents had been reversible
(Table 12). In adult patients, Pillebout et al. found that the degree of interstitial fibrosis,
percentage of sclerotic glomeruli and presence of glomeruli with fibrinoid necrosis were
factors associated with a poor renal prognosis (110). Adult patients are not always
comparable with children, however, since ageing and concurrent illnesses can affect the
biopsy findings (154). Moreover, Rauta et al., who evaluated a Finnish group of 42 adult
HSN patients and found no histopathological features to predict the outcome in adult
patients, attributed the fact that their histological findings were less severe than in most of
the earlier reports due to possible differences in the indications for biopsy between
centres (150).
The timing of the first biopsy may also be crucial, since an early biopsy with mild
findings does not necessarily show the real severity of the disease. This was seen in our
paper II, where three patients having only ISKDC grade II-III in the first biopsy,
performed within 2 months of onset of the disease, developed a progressive renal disease
later that led to an ESRD. A second biopsy 7.5 – 43 months later gave ISKDC grade IV-V
findings.
Shin et al. and Niaudet et al. used a semiquantitative scoring system for HSN patients
created by Andreoli and Bergstein for IgA nephropathy (108, 109, 155), a system in
which the active, chronic and tubulointerstitial findings regarding the renal biopsy
specimen is taken into account. Niaudet et al. reported that the best outcome results were
obtained for patients whose initial biopsy showed a high activity index and a low
chronicity index (109). All their patients were treated with MP pulses, and they found that
the patients with recurrent symptoms still had an elevated activity index in the posttherapy biopsy while the chronicity index was either elevated or unchanged (109). Shin et
al. also found that the activity index decreased after treatment but the chronicity and
tubulointerstitial indices did not (108). In order to make comparisons, we later collected
all the available biopsy specimens for our patients in paper I (27 out of 28 biopsies) and
re-analysed them in terms of a semiquantitative classification modified from that used by
Shin et al. (Table 17) (108). Although the mean scores for activity, chronicity,
tubulointerstitial indices and total biopsy scores in the first biopsies were higher in the
patients who developed a poor outcome, the results were not statistically significant
(Table 18). Taking together, however, the semiquantitative scoring system for active and
chronic changes in the kidney biopsy seems to be more informative and useful in clinical
work than the generally used ISKDC classification.
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Table 17. Semiquantative histological scoring system for childhood HSN and IgAN
(unpublished).
Index

Scale

Activity index (max 7)
Cellular crescents

0-3^

Fibrinoid necrosis

0-3^

Tubular dilatation

0-1

Chronicity index (max 16)
Fibrous crescents

0-3^

Adhesions

0-3^

Segmental sclerosis

0-2*

Global sclerosis

0-3^

Tubular damage

0-1

Tubular atrophy

0-1

Interstitial fibrosis

0-1

Interstitial inflammation

0-1

Vascular sclerosis

0-1

Tubulointerstitial index (max 5)
Tubular dilatation

0-1

Tubular damage

0-1

Tubular atrophy

0-1

Interstitial fibrosis

0-1

Interstitial inflammation

0-1

Total biopsy score (max 28)**
^ 0= 0%, 1= up to 5 %, 2= 5-10 %, and 3= over 10 % of glomerules affected.
* 0= 0%, 1= up to 5 %, and 2= over 5 % of glomerules affected.
** Activity index + Chronicity index + Tubulointerstitial index

Table 18. Clinical outcome after mean follow-up of 24.1 years by semiquantative
histological features at first renal biopsy in 27 HSN-patients. (Unpublished data)
Renal biopsy indexes

Good outcome

Poor outcome

A+B

C+D

Mean difference

p-value*

Mean activity index

1.87

Mean chronicity index

3.33

2.80

0.93

0.317

5.40

2.07

Mean tubulointerstitial index

0.209

1.27

2.60

1.33

0.122

Total biopsy score

5.20

8.20

3.00

0.165

*t test.

On the other hand, according to Coppo et al. and Goldstein et al. neither the first kidney
biopsy nor any other prognostic factor can reliably predict the individual outcome of HSP
in children (7, 105). Some patients with severe symptoms and a moderate grade in the
first kidney biopsy specimen can have a long period of remission, whereas some can
develop renal disease after initial recovery and mild initial renal symptoms.
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Fig. 7. Renal survival and morbidity (need of continual medication from the time of
diagnosis) after childhood HSN and IgAN. (Unpublished data)

Table 19. The data and outcome after childhood IgA-nephropaties. (Unpublished data)
Mean age Mean age Mean follow-up
at onset at control

years

Clinical outcome
Healthy

All

Minor urinary Chronic renal ESRD or
abnormalities

disease

dialysis

HSP

9.3

32.5

25.1

19 (51%)

8 (22%)

7 (19%)

3 (8%)

IgA

13.8

34.4

18.7

9 (29%)

9 (29%)

10 (32%)

3 (10%) 31 (100%)

37 (100%)

All

11.3

33.5

22.0

28 (41%)

17 (25%)

17 (25%)

6 (9%)

68 (100%)

6.3 Long-term outcome after HSN versus IgAN
We recently performed a long-term follow-up study after biopsy-proven childhood IgAN
employing exactly the same protocol as in paper I. After analysing the medical histories
of the 41 patients whose diagnosis of IgAN was based on IgA deposits as the sole or main
finding in the renal biopsy specimen, it became evident that in fact 10 of the patients had
had extra-renal symptoms compatible with Henoch-Schönlein purpura (unpublished
data). This finding and earlier reports of the close similarities between these two diseases
(5, 70, 88) prove that many doctors do not distinguish clinically between these disease
entities in adult patients. In order to make comparisons between the long-term outcomes
of IgAN and HSN, we analysed a database on 37 HSN-patients (the 27 discussed in paper
I and the 10 HSP cases in the IgA study) and 31 IgAN patients diagnosed during
childhood (Table 19). Renal survival was closely similar, but the adults who had had
childhood IgA nephritis more often needed continual medication after a mean follow-up
of 22 years than those who had had childhood HSP nephritis (log rank p=0.030) (Figure
7). The patients with childhood HSN had more often been treated at the clinical onset of
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the disease, however, since 23 of 37 the HSP patients had received any treatment as
compared with 3 of the 31 IgAN patients and the mean activity index in the first renal
biopsy had been significantly higher in the HSN patients (mean difference 1.1; 95% CI
0.2-2.0, p=0.013 [unpublished data]). Yoshikawa et al., comparing the clinical course of
128 HSN patients and 206 IgAN patients, noted that 72 (56%) of the former and 67
(32%) of the latter had no demonstrable abnormality after a mean follow-up of 5.0 years,
29 (23%) versus 103 (50%) had minor urinary abnormalities, 7 (5%) versus 26 (13%) had
serious proteinuria and/or hypertension, and 20 (16%) versus 10 (5%) had developed
chronic renal failure (156). They found that the worse outcome in cases of HSN was
associated with more severe clinical and glomerular changes at presentation, whereas
there was no relationship between the severity of clinical presentation and glomerular
changes in the prognosis for IgAN (156). Both our findings and those of Yoshikawa et al.
(156) support the conclusion that HSN is more of an acute disease and IgAN a slowly
progressive, chronic glomerular disease. It is not clear for an individual patient when the
initial onset of IgA nephritis has occurred, since in most cases the patients have had silent
microscopic haematuria for years before the kidney biopsy was taken. In HSP the onset
of the disease is more visible, with clear extra-renal symptoms, and a kidney biopsy is
performed if the renal symptoms continue for more than 4-6 weeks.

6.4 Pregnancy after childhood HSP (I)
Pregnancy complications such as hypertension, proteinuria and toxaemia were frequent in
women after childhood HSP, since 64% of the mothers and 70% of the pregnancies were
affected by these symptoms. As the reported frequencies of pregnancy-associated
hypertension, pre-eclampsia or both in a healthy population are 5-10% (157, 158), HSN
increases the risk many-fold. The risk of pregnancy complications was not increased only
among women who had had severe HSN (78%) but also among those who had had a mild
renal disease at onset (40%). Two mothers with no renal symptoms at onset had
complication-free pregnancies. Pregnancy complications are also common in women
with idiopathic IgA nephritis (159, 160). Our data also suggest (I) that pregnancy could
affect the outcome of HSP in women, since none of the five mothers with uncomplicated
pregnancies had a poor outcome, whereas 56% (5/9) of those with complications did so,
including two who had had active renal disease prior to pregnancy. It has been suggested
that the hyperfiltration that occurs during pregnancy can overload the surviving nephrons
(7, 161).

6.5 Treatment of severe HSN (II, III)
No single treatment protocol or medicine has proved to be the obvious choice for cases of
severe HSN, and since there is a possibility of spontaneous recovery, some authors
recommend treatment only for those with severe renal presentation and marked
abnormalities in a renal biopsy (8, 109, 123). The indications for treatment should be well
motivated, since immunosuppressive agents have several possible adverse effects. A risk
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of fulminant infections and leukopenia has been reported with azathioprine, for example,
infertility with cyclophosphamide, retardation of growth and cushinoid syndrome with
high-dose clucocorticosteroids and nephrotoxicity with cyclosporine treatment (107, 162165). In contrast, since the outcome is difficult to predict, as there is no single sign of
severe sequelae and progression to an ESRD is possible, some authors find early
aggressive treatment justified (121, 125). Our results presented in papers II and III also
support early treatment despite the initial biopsy finding.

6.5.1 Timing of the treatment (II, III)
The timing and symptoms or findings indicating treatment seem to be the most important
questions. Our results (papers II and III) suggest early aggressive treatment for severe
symptoms (nephrotic-range proteinuria) regardless of the ISKDC classification at the
early stage of the disease.
CyA treatment had been started significantly earlier in those who reached stable
remission than in those who became CyA-dependent (III). Moreover, all five patients in
paper II with a high ISKDC grade (IV-V) had more favourable renal survival than the 5
(36%) out of 14 with a lower ISKDC grade (II-III), possibly due to the early adoption of
an aggressive treatment protocol for those with more severe biopsy findings. Tanaka et al.
reported that early treatment may also prevent the histological progression of the disease,
since the activity indices and tubulointerstitial scores in post-therapeutic biopsies of 9
patients treated with cyclophosphamide and oral prednisolone at an early stage in the
disease were significantly lower (121). The chronicity indices did not change between the
pre-therapy and post-therapy biopsies (107, 108). Shin et al. also reported that IgA, IgM,
C3 and fibrinogen deposits decrease in post-therapy biopsies, thus indicating that it is
perhaps possible to influence IgA accumulation/deposits and disease activity by means of
early treatment (108).
Unfortunately, we had no opportunity to take post-therapy biopsies due to the
retrospective nature of our outcome assessments (I and II) and the refusal of most parents
and patients with CyA treatment (paper III), since four of them had been in remission
without treatment for a mean period of 3.7 years (range 2.9-5.3). In the two CyAdependent patients who were re-biopsied later (unpublished data), however, the amount
of crescents had decreased, perhaps showing the influence of the treatment (Table 12).

6.5.2 CyA for the treatment of severe HSN (III)
Our evaluation of CyA treatment for severe HSN (III) was the first report to consider the
efficacy of CyA in children with HSN. Earlier, CyA had been shown to be effective for
treatment-resistant, steroid-dependent idiopathic nephrotic syndrome (164, 166-168).
Shin et al. evaluated the efficacy of CyA treatment in seven patients with a follow-up
time of 5.5 years (2-9 years) (108). All of them responded, and 6 out of the 7 had a
favourable outcome (108). Taking together, our findings (III) and all the other published
reports on the administration of CyA to children with HSP seem to suggest that CyA has

56
a considerable effect in reducing proteinuria in patients with HSN (Table 20). All our
patients (III) received additional ACE inhibitor, however, which is known to reduce
proteinuria (120), and thus we cannot discriminate between the two effects. At any rate,
four out of 7 patients treated with CyA (57%) were symptom-free without any medication
at the end of the follow-up.
CyA is known to be nephrotoxic (164, 169), and this effect is thought to be linked to
total exposure to CyA treatment and the dose administered (164, 170, 171). It has been
suggested that for patients requiring prolonged cyclosporine therapy, control biopsies are
indicated because tubulointerstitial fibrosis may develop despite unchanged renal
function (163). Shin et al. performed post-therapy biopsies on all their 7 patients treated
with CyA for 8 – 12 months and did not report any nephrotoxicity (108). The re-biopsy of
two CyA-dependent patients in our series (unpublished data) likewise showed no signs of
nephrotoxicity.
Table 20. HSN patients treated with CyA in study III and three other studies.
Series
Ronkainen

Number of Proteinuria before Response
patients
CyA
time
7

1.2 -10 g/day

et al. (III)
Shin

Outcome
Follow
Remission
Incomplete -up
remission

1.2 - 5.7 years

4

3*

4 months
7

4.6
years

1.5 - 16 g/m2/day 3 months - 8 -12 months

et al. (108)
Huang

1 week -

Treatment
time

6

5 years

1

5.5
years

1

300 mg/l

2 weeks

2 months

1

1 year

1

about 2g/day

2 weeks

6 months

1

1 year

et al. (135)
Someya
et al. (136)
* One has been in remission without CyA for 1.7 years. Two have still CyA treatment after 10.5 and 6.7 years
follow-up. (Unpublished data)

6.6 Early treatment with prednisone (IV)
6.6.1 Safety of prednisone (IV)
There were no serious adverse effects of prednisone treatment (IV), although some
patients with severe abdominal symptoms had problems in ingesting the medicine.
Therefore, since prednisone is effective in reducing abdominal pain in the light of our
results, intravenous administration would probably be more useful during the first days of
illness in patients with the most severe abdominal symptoms. Patients receiving
prednisone treatment gained somewhat more weight than those receiving the placebo. We
discontinued the medication in two cases (1 in the prednisone group and 1 in the placebo
group) who had had a suspected varicella zoster contact during treatment, since
corticosteroid treatment during a varicella zoster virus infection can lead to fulminant
disease (172).
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6.6.2 Effect of prednisone on extra-renal symptoms (IV)
Early prednisone treatment was effective in reducing the severity and duration of
abdominal and joint pain in HSP patients as compared with a placebo (IV). Earlier
clinical experience, and also the uncontrolled studies, suggested an improvement in
abdominal symptoms (14, 26), but the level of evidence has remained low due to the
retrospective and uncontrolled nature of the findings. The authors were careful in making
recommendations for the use of steroids to treat the symptoms, however, which in most
cases heal spontaneously within 3 days (26). It has been suggested that steroid therapy
may reduce abdominal complications such as invagination and intestinal bleeding (14,
148), but since these complications are very rare (3% for invagination, 5% for bleeding)
the prescription of steroids for all patients has not been considered necessary (14).
Probably due to the unselected nature of our patient series, these severe complications
were not seen here. Severe abdominal pain needing admission to hospital was almost
twice as high in the placebo group (9 out of 87 patients) than in the prednisone group (5
of 84 patients). Moreover, two patients out of these five with severe abdominal symptoms
in the prednisone group could not take the tablets due to their severe symptoms.
Abdominal pain is usually the most disturbing symptom in the acute phase of HSP and
can lead to admission to hospital, even when no complications needing operative
intervention are present. Our understanding of the effect of steroids on abdominal pain
has until now been based on uncontrolled patient series and clinical experience.
According to the present results, they can be effective in treating disturbing extra-renal
symptoms of HSP and their use seems to be indicated.

6.6.3 Effect of prednisone on renal symptoms (IV)
Koskimies et al. reported that the presence and duration of urinary abnormalities had a
clear prognostic value in HSP patients, since 37% (7/19) of their patients with persistent
urinary abnormalities after 4 weeks had a poor outcome after 2 years of follow-up but
none of the patients whose urine cleared in less than 4 weeks (29). It seems that early
prednisone is effective in altering the course of renal disease, since in 61% of our
prednisone patients (22/36) with renal symptoms at the acute phase were free of renal
symptoms after one month of treatment as compared with 34% of the placebo patients
(12/35) (p=0.024). Prednisone was most effective with patients aged 6 years or more who
had renal symptoms at the time of diagnosis.
Early prednisone treatment did not prevent the occurrence of renal symptoms,
however, since 36 patients in the prednisone group and 35 in the placebo group
developed renal symptoms within one month of onset of the disease. In an earlier
prospective but non-randomized study by Mollica et al., none of the 84 patients who
received early prednisone treatment and developed renal involvement after 6 weeks but
10 of the 84 patients without prednisone treatment did so (146). Only patients without
renal symptoms initially were included in their series (146). We found no preventive
effect of early prednisone treatment in our placebo-controlled trial.
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The only earlier placebo-controlled test of the effect of corticosteroid treatment on
HSP is that performed by Huber et al., in which 40 children from a tertiary-care
paediatric centre were randomized to receive prednisone (21) or a placebo (19) 2
mg/kg/day for the first week with weaning over a second week (148). After a year of
follow-up, 3 (14%) of the 21 prednisone patients and 2 (11%) of 19 placebo patients had
renal involvement, leading the authors to conclude that the early administration of
prednisone is not effective in preventing HSN (148). Their sample size was too small to
be able to test the efficacy of prednisone reliably in the treatment of HSP, since they
calculated their sample size post hoc based on their own results in the 19 patients treated
with a placebo (148). The respective figures in our work (IV) for renal involvement in all
patients at 6 months were 9 (11%) when receiving prednisone and 15 (17%) when
receiving the placebo.
Unfortunately, we cannot compare the positive findings regarding the effect of early
prednisone in resolving renal symptoms, since Huber et al. do not give the individual
outcomes for the patients with renal symptoms at onset (148).
Our findings (I, IV) are in accordance with earlier observations that HSN has a high
incidence of spontaneous recovery (14, 147, 148). The risk of long-term renal impairment
cannot be excluded, however, even though the initial symptoms may have disappeared, as
shown by Goldstein (7) and also in our paper I.
It is evident that not all patients need early steroid treatment, but rather treatment
should be targeted at selected patient groups who have a high risk of renal involvement.
Age at onset has been suggested in earlier multivariate studies as a risk factor for renal
involvement (89, 97), and this was also seen in our first paper (I), where the children
presenting with serious renal symptoms at onset tended to be older than those whose
symptoms were not serious. Persistent purpura and severe abdominal pain have been
shown earlier to be risk factors for renal involvement (89, 97). Our results (IV) are in
accordance with this.
The efficacy of prednisone was well documented by the fact that only three patients
with renal symptoms at inclusion need to be treated in order to save one patient from
renal involvement after the treatment, and this figure is reduced to two if only those who
were over 6 years of age at onset are included. Thus prednisone treatment could be
recommended in this selected patient group (age > 6 years and renal symptoms at onset),
especially since no serious adverse effects of a short course of prednisone treatment were
recorded. However, our results do not support the general use of prednisone treatment for
children with HSP, and no general recommendations can be made until more placebocontrolled studies with sufficiently large patient series are available.

7 Conclusions
The conclusions to be reached from this work are:
1. The outcome after childhood HSP is dependent on the severity of renal symptoms at
onset (I, II).
2. Long-term follow-up is needed after childhood HSN, especially for women during and
after pregnancy (I).
3. Early treatment of HSN with nephrotic-range proteinuria is indicated regardless of the
findings in the first biopsy (II, III).
4. Cyclosporine-A is a promising drug for treating severe HSN with nephrotic-range
proteinuria (III).
5. Early prednisone treatment is effective in reducing and shortening the extra-renal
symptoms and altering the course of the developing renal symptoms in paediatric
patients with HSP (IV).
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