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Abstract
Background: Henoch-Schonlein purpura nephritis (HSPN) is a serious complication of 
Henoch-Schonlein	purpura	(HSP),	which	is	usually	treated	with	immunosuppressant	
and glucocorticoid. This study was designed to explore the effect of dexamethasone 
and gamma globulin combined with prednisone in the treatment of pediatric HSPN.
Methods: According	to	the	treatment	plan,	60	children	treated	with	dexamethasone	
and	 gamma	globulin	were	 included	 in	 the	 control	 group,	 and	 the	 rest	 55	 children	
treated with dexamethasone and gamma globulin combined with prednisone were 
selected	as	the	research	group.	The	clinical	manifestations,	therapeutic	effect,	 im-
mune	function,	serum	inflammatory	factors,	blood	coagulation	function,	urine	rou-
tine,	renal	function,	and	adverse	reactions	were	compared	between	the	two	groups.
Results: The clinical manifestations of children in the research group were signifi-
cantly better than those in the control group after treatment (P < .05). The total 
effective rate in the research group (94.55%) was markedly higher than that in the 
control group (76.67%) (P < .05). CD3+,	CD4+,	CD8+,	IL-10,	PT,	and	APTT	increased	
while CD4+/CD8+,	IgA,	IL-8,	TNF-α,	FIB,	urine	protein,	urine	red	blood	cell,	Scr,	and	
BUN	decreased	in	both	groups	after	treatment,	and	the	changes	of	all	the	above	in-
dexes in the research group were significant than those in the control group (P < .05). 
The incidence of adverse reactions in the research group was remarkably superior to 
that in the control group (P < .05).
Conclusion: Dexamethasone and gamma globulin combined with prednisone can im-
prove the immune function of children with HSPN and promote the recovery of renal 
function.
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1  | INTRODUCTION

Henoch-Schonlein purpura (HSP) in children is a systemic inflammatory 
vascular disease with infection as the main inducement. In the initial 
stage,	children	with	HSP	often	show	extrarenal	symptoms	like	skin	pur-
pura,	 joint	pain,	and	hemorrhagic	gastroenteritis	and,	 in	 some	cases,	
manifest	 as	 asymptomatic	 urine	 abnormalities.	Generally,	 as	 the	dis-
ease	progresses,	there	will	be	renal	injury	of	varying	severity,	glomer-
ular	damage,	and	interference	with	the	reabsorption	function	of	trace	
albumin.1,2	While	as	a	serious	complication	of	HSP,	Henoch-Schonlein	
purpura nephritis (HSPN) is a kind of systemic disease with impaired 
renal	parenchyma,	which	is	more	prevalent	in	children.3,4	In	most	cases,	
it can be diagnosed by the occurrence of hematuria or proteinuria in 
the course of disease within 6 months in clinic.5 The pathological man-
ifestations	often	change	from	necrotizing	vasculitis	 to	renal	 injury	of	
varying	degrees,	persistent	renal	damage	that	eventually	involves	the	
whole	body,	and	even	renal	failure.6	Today,	the	pathogenesis	of	HSPN	
has	not	been	accurately	determined,	but	it	has	been	clinically	confirmed	
to be related to the disorder of cellular and humoral immunity.7

Currently,	 immunosuppressive	 agents	 and	 glucocorticoid	 ther-
apy	for	HSPN	are	widely	used	in	clinical	practice,	but	the	treatment	
effect is still affected by factors such as poor tolerance and adverse 
reactions	 in	 children,	 leading	 to	 recurrence	 after	 drug	withdrawal.8 
Studies have shown9 that dexamethasone has a long-lasting inhibitory 
effect on monocyte-macrophages phagocytosis and destruction of 
antibody-attached	platelets,	which	can	improve	capillary	permeability	
and	peripheral	blood	circulation,	and	ensure	the	smooth	hematopoie-
sis of bone marrow. While gamma globulin can prevent the formation 
of vicious circle of platelet damage by blocking Fc receptor reduction 
in mononuclear phagocytic system and reducing the production of 
autoantibody.10	However,	 at	 present,	 the	 combination	 therapy	with	
the above two drugs cannot reach the satisfactory treatment effect in 
HSPN.	As	a	new	generation	of	anabolic	steroids,	prednisone	has	better	
anti-inflammatory and anti-immune biological efficacy than other glu-
cocorticoids,	but	its	application	in	HSPN	still	lacks	relevant	research.	
Therefore,	this	paper	compared	and	analyzed	the	therapeutic	effect	
of dexamethasone and gamma globulin combined with prednisone on 
children	with	HSPN,	in	order	to	find	a	better	treatment	for	HSPN.

2  | MATERIALS AND METHODS

2.1 | General information

A	total	of	115	children	with	HSPN	hospitalized	in	Cangzhou	Central	
Hospital	 from	July	2016	 to	August	2018	were	 selected	as	 the	 re-
search	 participants.	 Based	 on	 the	 treatment	 plan,	 60	 children	
treated with dexamethasone and gamma globulin were included in 
the	control	group,	and	the	rest	55	children	treated	with	dexametha-
sone and gamma globulin combined with prednisone were selected 
as	the	research	group.	Among	them,	there	were	65	boys	and	50	girls,	
and	24	cases	of	grade	I,	54	cases	of	grade	II,	and	37	cases	of	grade	
III	when	classified	by	renal	pathological	grading,	with	an	average	age	

of 6.49 ±	1.42	years.	There	was	no	significant	difference	in	age,	gen-
der,	and	other	general	information	between	the	two	groups	(P >	.05),	
suggesting comparability.

2.2 | Inclusion and exclusion criteria

Inclusion criteria are as follows: Children who met the clinical diagnostic 
criteria of HSPN.11 Exclusion criteria are as follows: (a) Children treated 
with other hormones and immunosuppressants other than those used 
in this study within 1 week; (b) children with renal injury caused by viral 
hepatitis,	vasculitis,	lupus	erythematosus,	or	other	diseases;	(c)	children	
with	nephrotic	syndrome,	IgA	nephropathy,	or	other	renal	lesions;	and	
(d) children with other system disorders. This experiment has been ap-
proved	by	the	Medical	Ethics	Committee	of	Cangzhou	Central	Hospital	
and was conducted according to the international guidelines of Helsinki 
Declaration. The family members of the enrolled children understood 
the treatment details and signed the informed consent.

2.3 | Treatment methods

Children in the control group were intravenously injected 
with	 dexamethasone	 (Huanan	 Pharmaceutical	 Group	 Co.,	 Ltd.,	
Guangdong,	 China,	 State	 Drug	 Approval	 Document	 Number:	
H44024469)	 at	 0.25	 mg/(kg·d),	 and	 gamma	 globulin	 (RAAS	
Blood	 Products	 Co.,	 Ltd.,	 Shanghai,	 China,	 State	 Drug	 Approval	
Document	Number:	SF20023011)	at	400	mg/(kg·d).	On	this	basis,	
the children in the research group received intravenous injection 
of	 prednisone	 (Xianju	 Pharmaceutical	 Co.,	 Ltd.,	 Zhejiang,	 China,	
State	Drug	Approval	Document	Number:	H33021207]	 at	 1	mg/
(kg·d) 3 days later. Children in both groups were treated continu-
ously for 1 month/course.

2.4 | Outcome measures

(a)	 Clinical	 indicators	 such	 as	 the	 average	 renal	 involvement	 time,	
urinary	 protein	 excretion,	 and	 serum	 β2-microglobulin were re-
corded by peripheral blood test and urine test. (b) The treatment 
efficacy	was	 evaluated.	 According	 to	 clinical	 symptoms	 (complete	
disappearance,	 disappearance,	 improvement,	 no	 improvement,	 or	
exacerbation),	24	hours	proteinuria,	and	urinary	red	blood	cells	(neg-
ative,	decrease	by	more	than	50%,	decrease	by	more	than	25%,	no	
change),	 the	 treatment	efficacy	was	divided	 into	 cured,	 improved,	
effective,	and	ineffective.	Total	clinical	effective	rate	= (cured + im-
proved + effective)/total number of cases × 100%.12 (c) The levels of 
immune function (CD3+,	CD4+,	CD8+,	CD4+/CD8+,	IgA)	and	serum	
inflammatory	 factors	 (IL-8,	 IL-10,	TNF-α) were measured and com-
pared between the two groups. (d) The levels of coagulation function 
indexes	(FIB,	PT,	APTT)	were	recorded	and	compared	between	the	
two groups. (e) The levels of urine routine indexes and renal function 
indexes	(Scr,	BUN)	were	detected	and	compared	between	the	two	
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groups. (f) The adverse reactions of the two groups were recorded 
and compared.

2.5 | Statistical methods

Statistical analysis was performed using statistical software SPSS 
21.0	(ND	Times	Technology	Co.,	Ltd.,	Beijing,	China).	The	counting	
data	were	compared	by	chi-square	test,	while	the	measurement	data	
were expressed as mean ±	 standard	deviation,	and	 intra-	or	 inter-
group comparisons were performed by t test. P < .05 indicated a 
statistically significant difference.

3  | RESULTS

3.1 | Comparison of clinical manifestations between 
two groups of children with HSPN after treatment

After	treatment,	the	average	renal	involvement	time	of	(4.03	± 0.67) 
weeks,	urinary	protein	excretion	of	(347.35	±	132.43)	mg/d,	and	serum	
β2 microglobulin of (0.23 ±	0.07)	mg/L)	 in	 the	research	group	were	
dramatically better than those in the control group (P < .05). (Table 1).

3.2 | Comparison of therapeutic effects 
between the two groups of children treated by 
different treatment methods

The total effective rate in the research group was markedly higher 
than that in the control group (P < .05). (Table 2).

3.3 | Comparison of immune function between the 
two groups before and after treatment

There were no significant differences in the immune function in-
dexes of CD3+,	CD4+,	CD8+,	CD4+/CD8+,	 and	 IgA	between	 the	
two	groups	before	treatment.	After	treatment,	the	levels	of	CD3+,	
CD4+,	 CD8+	 increased,	while	 CD4+/CD8+	 and	 IgA	 decreased	 in	
the	two	groups,	and	the	extent	of	change	in	the	research	group	was	
more obvious than that in the control group (P < .05). (Figure 1).

3.4 | Changes of serum inflammatory factors in the 
two groups before and after treatment

No marked differences were noticed in serum inflammatory factors 
levels	represented	by	IL-8,	IL-10,	and	TNF-α between the two groups 
before treatment (P >	 .05).	After	 treatment,	 the	 levels	of	 IL-8	and	
TNF-α	in	the	two	groups	decreased,	while	IL-10	level	increased,	and	
the change in the research group was more significant than that in 
the control group (P < .05). (Figure 2).

3.5 | Changes of coagulation function in the two 
groups before and after treatment

Before	treatment,	there	were	no	significant	differences	in	coagu-
lation function indexes between the two groups (P >	 .05).	After	
treatment,	FIB	decreased	while	PT	and	APTT	increased	in	the	two	
groups,	with	a	larger	change	extent	in	the	research	group	(P < .05). 
(Figure 3).

3.6 | Comparison of urine routine 
indexes between the two groups before and 
after treatment

The urine protein and urine red blood cell routine indexes did not 
identify any marked difference between the two groups before 
treatment (P >	 .05).	While	 after	 treatment,	 the	 urine	 protein	 and	
urine	red	blood	cell	routine	indexes	dropped	in	both	groups,	and	the	
change in the research group was more significant than that in the 
control group (P < .05). (Figure 4).

3.7 | Comparison of renal function 
indexes between the two groups before and 
after treatment

The	 renal	 function	 indexes	 of	 Scr	 and	 BUN	 did	 not	 differ	 signifi-
cantly	between	the	two	groups	before	treatment,	but	 the	Scr	and	
BUN	in	both	groups	decreased	after	 treatment,	and	the	change	 in	
the research group was more obvious than that in the control group 
(P < .05). (Figure 5).

Clinical manifestation
Control group 
(n = 60)

Research group 
(n = 55) t P

Average	renal	
involvement time 
(weeks)

4.34 ± 0.73 4.03 ± 0.67 2.366 .020

Urinary	protein	
excretion (mg/d)

552.63 ± 153.35 347.35 ± 132.43 7.651 <.001

Serum β2 microglobulin 
(mg/L)

0.49 ± 0.09 0.23 ± 0.07

TABLE  1 Comparison of post-
treatment clinical manifestations of 
children with Henoch-Schonlein purpura 
nephritis receiving different treatment 
methods
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3.8 | Comparison of adverse reactions between the 
two groups

The incidence of adverse reactions in the research group (9.09%) was 
remarkably lower than that in the control group (23.33%) (P < .05). 
(Table 3).

4  | DISCUSSION

Henoch-Schonlein purpura nephritis is a kind of vascular allergic 
immune	 complex	 disease,	 which	 can	 cause	 inflammation	 dam-
age	of	small	blood	vessels	and	capillaries	through	IgA	circulating	
immune complex stimulated by the common pathogenic bacte-
ria Streptococcus.13,14	During	the	process,	 large	amounts	of	 IgA	
complex deposition and Ig autoantibodies mediate mesangial 
cell antigens to aggravate glomerular endothelial cell damage 
and glomerular fibrosis.15	Clinically,	HSPN	 is	diagnosed	 through	
changes	in	skin,	joints,	gastrointestinal	tract,	and	kidney	manifes-
tations,	as	well	as	 the	pathological	changes	of	mesangial	hyper-
plasia,	which	is	similar	to	the	pathogenesis	of	thrombocytopenic	
purpura	and	 IgA	nephropathy.16 For HSPN patients with severe 
lesions,	although	the	 formation	of	crescent	at	different	degrees	
in	 vivo	may	 relieve	 spontaneously,	 there	may	 still	 be	 persistent	
proteinuria and renal failure.17	Therefore,	effective	diagnosis	and	
intervention play a crucial role in improving the condition of pa-
tients with HSPN. Related studies have reported18-20 that there 
are	many	possible	influencing	factors	(including	age,	rash	status,	

TABLE  2 Comparison of the therapeutic effect between the 
two groups of children treated by different treatment methods

Groups

Control 
group 
(n = 60)

Research 
group (n = 55) X2 P

Cured 24 (40.00) 35 (63.64) — —

Improved 13 (21.67) 11 (20.00) — —

Effective 9 (15.00) 6 (10.91) — —

Ineffective 14 (23.33) 3 (5.45) — —

Total 
effective 
rate

46 (76.67) 52 (94.55) 13.461 <.001

F IGURE  1 Comparison	of	immune	function	indexes	between	the	two	groups	before	and	after	treatment.	A,	After	treatment,	the	CD3+ 
level	of	children	in	both	groups	increased,	and	its	change	in	the	research	group	was	more	obvious	than	that	in	the	control	group.	B,	After	
treatment,	the	CD4+	level	of	children	in	both	groups	elevated,	and	its	change	in	the	research	group	was	more	significant	than	that	in	the	
control	group.	C,	After	treatment,	the	CD8+	level	of	children	in	both	groups	increased,	and	its	change	in	the	research	group	was	more	
significant	than	that	in	the	control	group.	D,	After	treatment,	the	ratio	of	CD4+/CD8+	decreased	in	both	groups,	and	the	change	in	the	
research	group	was	more	significant	than	that	in	the	control	group.	E,	After	treatment,	the	IgA	level	of	the	two	groups	of	children	declined,	
and	the	IgA	level	in	the	research	group	changed	more	significantly	than	that	in	the	control	group.	Note:	*	represents	the	comparison	
between	the	two	groups,	P < .05
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gastrointestinal,	 and	 joint	 symptoms)	 for	 renal	 function	 impair-
ment	 in	HSP.	As	all	 the	above	 factors	can	be	analyzed	from	the	
aspects	of	inflammatory	response	and	immunity,	in	this	study,	the	
combination	 of	 prednisone	 and	 the	 control	 drugs,	 dexametha-
sone,	and	gamma	globulin	were	compared	to	observe	the	indica-
tors influencing the improvement of prognosis in the two groups 
of children.

In	vitro,	 the	 recovery	degree	of	HSNP	was	compared	mainly	
by objective phenomena such as urinary protein excretion and 
renal involvement time. The observation results showed that 
the research group was superior to the control group in clinical 
performance and treatment efficacy. In order to further explore 
the	causes	of	different	therapeutic	effects,	we	specifically	stud-
ied the changes in children's body during the treatment. It was 
found that there were no significant differences in inflammatory 
or immune indexes between the two groups of children before 

treatment,	while	the	inflammatory	and	immune	indexes	were	im-
proved	in	both	groups	after	treatment,	and	the	extent	of	change	
in the research group was better than that in the control group. 
In	HSPN	patients,	 the	 interaction	between	CD40	of	T	 cells	 and	
interleukin cells produced by Th2 cells can stimulate the acti-
vation,	 synthesis	 of	 autoantibodies,	 and	mass	 proliferation	 of	 B	
cells.21 Dexamethasone can control the rate of platelet rise in the 
body	 and	 reduce	 the	 peak	 time	 of	 platelets,	 thus	 affecting	 the	
phagocytosis of immune cells in the body.22	As	to	gamma	globu-
lin,	it	contains	broad-spectrum	IgG	antibodies	against	bacteria	or	
pathogens,	and	its	immunoglobulin	has	a	unique	complex	antibody	
immune	 network,	 which	 can	 produce	 certain	 anti-infection	 and	
immunomodulatory effects. Its injection can improve the level of 
specific	antibodies	such	as	 IgG	 in	the	body,	 inhibit	Th2	from	ac-
tivating	Th1,	restore	the	balance	between	the	two,	and	ease	the	
allergic reaction of the body.23,24 While by reducing the possibility 

F IGURE  2 Comparison	of	the	changes	of	serum	inflammatory	factors	between	the	two	groups	before	and	after	treatment.	A,	After	
treatment,	the	IL-8	level	of	children	in	both	groups	decreased,	and	the	change	of	IL-8	level	in	the	research	group	was	more	significant	than	
that	in	the	control	group.	B,	After	treatment,	the	IL-10	level	of	children	in	both	groups	increased,	and	the	change	of	IL-10	level	in	the	research	
group	was	more	significant	than	that	in	the	control	group.	C,	After	treatment,	the	TNF-α	level	of	children	in	both	groups	reduced,	and	the	
change of TNF-α	level	in	the	research	group	was	more	significant	than	that	in	the	control	group.	Note:	*	represents	the	comparison	between	
the	two	groups,	P < .05

F IGURE  3 Changes	of	coagulation	function	in	the	two	groups	before	and	after	treatment.	A,	After	treatment,	the	PT	increased	in	both	
groups,	and	the	increase	in	the	research	group	was	more	significant	than	that	in	the	control	group.	B,	After	treatment,	the	FIB	reduced	
in	both	groups,	and	the	decrease	in	the	research	group	was	more	significant	than	that	in	the	control	group.	C,	After	treatment,	the	APTT	
elevated	in	both	groups,	and	the	increase	in	the	research	group	was	more	significant	than	that	in	the	control	group.	Note:	*	represents	the	
comparison	between	the	two	groups,	P < .05
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of	hyperemia,	prednisone	prevents	inflammatory	cells	from	mov-
ing	toward	the	inflammatory	site,	controls	the	response	of	inflam-
matory	 mediators	 and	 phagocytosis,	 and	 regulates	 the	 stability	
of lysosomal membrane and Th factors.25	All	 these	suggest	 that	
the drugs selected in this study can improve the immune func-
tion and reduce the occurrence of inflammatory transformation 

by	 regulating	 the	 immune	 system	 (media,	 complex)	 in	 children	
with	HSPN,	and	the	combination	of	prednisone	can	interfere	with	
complement	activation	to	 improve	the	effect.	Moreover,	the	co-
agulation function of the children was tested in this experiment. 
The results showed that the coagulation function of children in 
both	groups	improved	after	treatment,	while	that	of	the	children	

F IGURE  4 Comparison	of	urine	routine	indexes	between	the	two	groups	before	and	after	treatment.	A,	After	treatment,	the	urine	
protein	in	both	groups	decreased	within	24	h,	and	the	change	in	the	research	group	was	more	obvious	than	that	in	the	control	group.	B,	The	
urine	red	blood	cells	reduced	in	the	two	groups	after	treatment,	and	the	decrease	in	the	research	group	was	more	obvious	than	that	in	the	
control	group.	Note:	*	represents	the	comparison	between	the	two	groups,	P < .05

F IGURE  5 Comparison	of	renal	function	indexes	between	the	two	groups	before	and	after	treatment.	A,	After	treatment,	the	Scr	level	
decreased	in	the	two	groups,	and	the	decrease	in	the	research	group	was	more	obvious	than	that	in	the	control	group.	B,	After	treatment,	
the	BUN	level	reduced	in	both	groups,	and	the	decrease	in	the	research	group	was	more	obvious	than	that	in	the	control	group.	Note:	*	
represents	the	comparison	between	the	two	groups,	P < .05

Groups
Control group 
(n = 60)

Research group 
(n = 55) X2 P

Increased blood 
pressure

4 (6.67) 1 (1.82) — —

Myelosuppression 2 (3.33) 1 (1.82) — —

Infection 4 (6.67) 2 (3.64) — —

Edema 3 (5.00) 1 (1.82) — —

Palpitation 2 (3.33) 0 — —

Total incidence of 
adverse reactions

14 (23.33) 5 (9.09) 7.292 .007

TABLE  3 Comparison of adverse 
reactions	between	the	two	groups	[n	(%)]
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in the research group improved better. Previous studies have re-
ported26 that the free radical chain reaction caused by immune 
complex and complement activation in HSPN patients aggravates 
the degree of vascular endothelial depletion and that platelet 
parameters are proportional to the severity of the disease. This 
indicates that the combined use has a stronger regulating effect 
on the coagulation function of children and can interact with the 
immune ability and inflammatory regulation of children. In this 
study,	 the	urine	 routine	and	renal	 function	 indexes	verified	 that	
the combined use was more effective than the control group in 
improving	renal	function,	and	the	combination	of	prednisone	had	
strong ability to intervene and protect the immune function of 
children.	Finally,	the	incidence	of	adverse	reactions	of	each	drug	
use	was	systematically	observed,	and	the	results	revealed	that	the	
adverse reactions of children in the research group were less than 
those in the control group. The adverse drug reactions of children 
with	HSPN	after	 combined	use	did	not	 increase,	but	decreased,	
which may be related to the stable regulation of immune function 
of prednisone.

To	 sum	 up,	 dexamethasone	 and	 gamma	 globulin	 combined	
with prednisone can enhance immune function and effectively 
promote the recovery of renal function in children with HSPN. 
However,	 there	 is	 still	 room	 for	 improvement	 in	 this	 study.	 To	
begin	with,	the	insufficient	sample	size	may	lead	to	a	large	proba-
bility	of	error	in	data	deviation,	so	we	hope	to	increase	the	sample	
size	in	future	research	to	reduce	the	deviation	of	results.	In	addi-
tion,	in	this	study,	literature	review	and	comparison	of	experimen-
tal results were conducted merely on the influence of drugs on 
platelets,	while	the	effect	of	drugs	on	children's	other	coagulation	
indexes	was	 not	 elaborated	 or	 analyzed.	Moreover,	 the	 reasons	
for the decrease of adverse drug reactions shall be further ex-
plored	to	better	stabilize	the	efficacy	of	drugs.	These	are	the	di-
rections	of	our	follow-up	and	improvement,	so	as	to	find	a	better	
treatment for this disease.
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