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ABSTRACT
Background

Infection is one of the most common complications and still remains a significant cause of morbidity and occasionally mortality in
patients, especially children with nephrotic syndrome. Many different prophylactic interventions have been used or recommended for
reducing the risks of infection in nephrotic syndrome in clinical practice. Whether the existing evidence is scientifically rigorous and
which prophylactic intervention can be recommended for routine use based on the current evidence is still unknown.

Objectives

To assess the benefits and harms of any prophylactic intervention for reducing the risk of infection in children and adults with nephrotic
syndrome.

Search methods

We searched the Cochrane Renal Group’s specialised register, the Cochrane Central Register of Controlled Trials (CENTRAL) (in
The Cochrane Library), MEDLINE and Pre-MEDLINE (from 1966), EMBASE (from 1980), China Biological Medicine Database
(1979 to December 2009), Chinese Science and Technique Journals Database (to December 2009), China National Infrastructure (to
December 2009), WangFang database (to December 2009), reference lists of nephrology textbooks, review articles, relevant studies
and abstracts from nephrology meetings without language restriction.

Date of last search: 6 February 2012
Selection criteria

Randomised controlled trials (RCTs) and quasi-RCTs comparing any prophylactic interventions (pharmacological or non-pharmaco-
logical) for preventing any infection in children and adults with nephrotic syndrome.

Data collection and analysis

Two authors independently assessed and extracted information. Information was collected on methods, participants, interventions
and outcomes (appearance of infection, mortality, quality of life and adverse events). Results were expressed as risk ratios (RR) for
dichotomous outcomes or as mean differences (MD) for continuous data with 95% confidence intervals (CI).
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Main results

Twelve studies conducted in China, including 762 children with nephrotic syndrome were identified. No studies were identified in
adults. All studies compared one kind of prophylactic pharmacotherapy (intravenous immunoglobulin (IVIG), thymosin, oral transfer
factor, mannan peptide tablet, Bacillus Calmette-Guerin (BCG) vaccine injection, polyvalent bacterial vaccine (Lantigen B) and two
kinds of Chinese medicinal herbs: a compound of Chinese medicinal herbs (TTAOJINING) and Huanggqi (astragalus) granules) plus
baseline treatment with baseline treatment alone. No RCTs were identified comparing antibiotics, non-pharmacological prophylaxis,
or pneumococcal vaccination. Four studies showed a significantly beneficial effect of IVIG on preventing nosocomial or unspecified
infection in children with nephrotic syndrome (RR 0.47, 95% CI 0.31 to 0.73). Thymosin (RR 0.50, 95% CI 0.26 to 0.97), oral
transfer factor (RR 0.51, 95% CI 0.35 to 0.73), BCG vaccine injection (RR 0.68, 95% CI 0.48 to 0.95), Huanggi granules (RR 0.62,
95% CI 0.47 to 0.83) and TIAOJINING (RR 0.59, 95% CI 0.43 to 0.81) were also effective in reducing the risk of infection in
children with nephrotic syndrome. However mannan peptide tablet (RR 0.46, 95% CI 0.21 to 1.01) and polyvalent bacterial vaccine
(RR 0.24, 95% CI 0.06 t01.00) were not superior to baseline treatment in reducing the risk of infection for nephrotic children. No
serious adverse events were reported.

Authors’ conclusions

IVIG, thymosin, oral transfer factor, BCG vaccine, Huangqi granules and TIAOJINING may have positive effects on the prevention
of nosocomial or unspecified infection with no obvious serious adverse events in children with nephrotic syndrome. However the
methodological quality of all studies was poor, the sample sizes small, and all studies were from China, and thus there is no strong
evidence on the effectiveness of these interventions.

PLAIN LANGUAGE SUMMARY
No strong evidence for any interventions for preventing infection in nephrotic syndrome

Patients with nephrotic syndrome, particularly children, are susceptible to infections. Infections can cause frequent relapses of illness,
poor response to therapies (e.g. steroids) and severe infections occasionally lead to death. Oral antibiotics, pneumococcal vaccination,
some immunomodulators and Chinese medicinal herbs have been used/recommended for reducing the risk of infection. No studies
on antibiotics, pneumococcal vaccination and any other non-drug prophylaxis were identified. This review found that intravenous
immunoglobulin (IVIG), thymosin, oral transfer factor, Bacillus Calmette-Guerin (BCG) vaccine injection and two kinds of Chinese
medicinal herbs (Huanggqi granules and TIAOJINING) may help prevent infections in nephrotic children. These studies were method-
ologically poor. Currently there is no strong evidence for recommending any interventions for preventing infections in nephrotic
syndrome. More research is needed.

BACKGROUND 1998). In China, many studies have also reported a high incidence
rate of nosocomial infection of about 34% to 79% in nephrotic
children (Du 1996; Guo 2008; Ma 1996; Rao 2005; Wu 1998;
Wu 2000; Wu 2009), and 22% in adults (Li 1996). With the in-

troduction and widespread use of corticosteroids and antibiotics

Infection is one of the most common complications in patients
with nephrotic syndrome, especially in nephrotic children. The
majority of infections are closely associated with frequent relapses

and steroid dependency in children with nephrotic syndrome

(Gulati 1996; Guo 2008; Kang 2005; Moorani 2003; Wang 1999; in the management of nephrotic syndrome, death from infective
complications has now become rare. Despite this, the International

Study Group of Kidney Disease in Children indicated that, of the
10 deaths amongst the nearly 400 children with minimal change

Yap 2001) which result in significant mortality, morbidity and
health care costs, especially in developing countries (Choudhary
1977). Hospital-based, retrospective case series from the 1960s to
1980s had consistently shown the annual incidence of invasive disease followed for five to 10 years, six occurred after infection,
resulting in a cumulative infection-related mortality incidence of

1.5% (ISKDC 1984). Therefore infections still remain a signifi-

bacterial infection to be about 1% to 2%, and a cumulative risk
of 10% to 20% for the 10-year susceptibility period (Mclntyre
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cant cause of morbidity and occasionally mortality in nephrotic

patients all over the world (Tain 1999).

With respect to the pattern of infection, a variety of infectious
complications have been reported in patients with nephrotic syn-
drome, particularly bacterial infections. Of these, peritonitis and
sepsis are the most serious infections in hospitalised nephrotic
children, usually caused by encapsulated organisms (Streptococ-
cus pneumonia) and Gram-negative enteric organisms, predomi-
nantly Escherichia coli (E. coli) (McIntyre 1998; Moorani 2003;
Tain 1999).

There are several explanations for this increased risk, including
oedema (which may predispose to entry and spread of infection),
urinary losses of factor B and D of the alternative complement
pathway, impaired polymorph phagocytic function and secondary
effects of corticosteroids and cytotoxic therapy (Johnson 2000;
Shroff 2002).

Many efforts have been made to investigate the effectiveness of
various interventions for dealing with this problem worldwide.
At present, multiple different prophylactic interventions are used
and/or recommended for reducing the risk of infection in pa-
tients with nephrotic syndrome in clinical practice. These include
avoidance of nephrosis, chemoprophylaxis with antibiotics, pneu-
mococcal vaccines, and immunoglobulin replacement therapies
(McIntyre 1998; Shroff 2002). One study from the USA demon-
strated that concomitant use of oral acyclovir might prevent serious
varicella infection in patients receiving corticosteroids (Goldstein
2000). Another study from the USA showed that varicella vaccine
was generally well tolerated and highly immunogenic in children
with nephrotic syndrome, including those on low-dose, alternate-
day prednisone (Furth 2003). One study from the France indi-
cated that there was high serological response to pneumococcal
vaccine in nephrotic children at disease onset on high-dose pred-
nisone (Ulinski 2008). Other studies have reported that serum im-
munoglobulin (IgG) levels were markedly depressed in nephrotic
syndrome with serious infections, and administration of intra-
venous immunoglobulin (IVIG) may reduce the risk of infection
in adult nephrotic syndrome patients with serum IgG levels be-
low 600 mg/dL (Ogi 1994; Tain 1999). In China, several stud-
ies have also demonstrated that IVIG, intravenous or intramus-
cular thymosin (mainly thymosin-o1) are beneficial for prevent-
ing nosocomial infection in children with nephrotic syndrome
(Dang 1999; Wu 2009; Zhang 2000). IVIG contains an array
of alloantibodies directed against infectious agents. This pooled
material also has a broad spectrum of allo- and autoantibodies
and other substances, which may be key to immune function and
regulation (Maramica 2003). With respect to thymosin (mainly
thymosin-c1), it is an immunomodulating agent and may influ-
ence T-cell maturation and antigen recognition, the stimulation
of interferon and cytokine production, and the activity of nat-
ural killer cell-mediated cytotoxicity (Chan 2001). Whether the
existing evidence is scientifically rigorous and which prophylac-

tic intervention can be recommended for routine use based on
the current evidence is still unknown. One narrative review about
the prevention of bacterial infection in nephrotic children indi-
cated that there were insufficient data (i.e. controlled studies) for
recommending prophylactic use of antibiotics and pneumococ-
cal vaccination (McIntyre 1998). However where penicillin-resis-
tant pneumococci are common, they recommended the admin-
istration of pneumococcal vaccination in paediatric practices and
claimed that it would favourably alter the outcome of children
with nephrotic syndrome, making treatment with prophylactic
antibiotics obsolete. Furthermore, some antibiotics, pneumococ-
cal vaccine and other prophylactic therapies (e.g. IVIG, thymosin)
are quite expensive and have some adverse effects. Before these
prophylactic interventions can be recommended for routine use in
patients with nephrotic syndrome, rigorous randomised evidence
should be provided to show its effectiveness.

The aim of this review is to analyse systematically all the ran-
domised controlled trials (RCTs) of prophylactic interventions for
reducing the risk of infection in nephrotic syndrome in children
and adults.

OBJECTIVES

This review aims to assess the benefits and harms of any prophylac-
tic intervention for reducing the risk of infection in children and
adults with nephrotic syndrome, regardless of cause or pathologic
change.

METHODS

Criteria for considering studies for this review

Types of studies

All RCTs and quasi-RCTs (e.g. allocation using alternative, case
record numbers, date of birth or day of the week) looking at the
benefits and harms of any prophylactic intervention (pharmaco-
logical or non-pharmacological) compared with placebo, no treat-
ment or other pharmacological or non-pharmacological treatment
were eligible for inclusion. The first period of randomised cross-
over studies was also to be included.

Types of participants

Inclusion criteria

Interventions for preventing infection in nephrotic syndrome (Review)
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Studies that included patients of any age or sex, with any type of
nephrotic syndrome (primary or secondary) regardless of patho-
logic changes were eligible. In the absence of an explicit definition
of “nephrotic syndrome”, the diagnosis of nephrotic syndrome in
adults was based on the excretion of large amount of protein in
the urine/d (> 3.5 g/24 h urine/d) and low serum protein (< 30 g/
L), and in children defined by proteinuria > 50 mg/kg/24 h and
serum albumin < 2.0 g/dL (Roth 2002).

Exclusion criteria

There were no exclusions.

Types of interventions

Studies evaluating any prophylactic therapy, pharmacological or
not, administered for patients with nephrotic syndrome to pre-
vent appearance of any types of infection were included (e.g. oral
antibiotics; long-term, low-dose antibiotics; pneumococcal vacci-
nation).

We intended to display studies as comparisons as follows in this
review:

e any prophylactic intervention compared to placebo;

e any prophylactic intervention compared to no treatment;

e prophylactic intervention in addition baseline medication
or treatment compared to baseline medication or treatment
alone (e.g. steroidal agents and/or adjunctive immunosuppressive
agents (e.g. cyclophosphamide) and other supportive therapies);

e any prophylactic intervention compared to another
treatment.

Studies that assessed the effectiveness of any interventions for treat-
ment of suspected or confirmed infection in patents with nephrotic
syndrome were excluded.

Types of outcome measures

e Number of patients who develop any type of infection in
each group. We used the authors* definition for the diagnosis of
infections.

e Mortality

e Quality of life

e Any adverse events

Search methods for identification of studies

Electronic searches

Initial search

Relevant studies were initially obtained from the following sources
(see Appendix 1) with no language restriction.

1. Cochrane Renal Group Specialised Register of Randomised
Controlled Trials (January 2003)

2. Cochrane Central Register of Controlled Trials
(CENTRAL) (The Cochrane Library Issue 1, 2003)

3. MEDLINE and Pre-MEDLINE (1966 to February 2003)
combined with the Cochrane highly sensitive search strategy for
identifying RCTs in MEDLINE (Dickersin 1994). Please see
Cochrane Renal Group Module for details of these strategies.

4. EMBASE (1980 to February 2003) Modified MEDLINE
search and combines with the Cochrane highly sensitive search
strategy for identifying RCTs in EMBASE (Lefebvre 1996).

5. China Biological Medicine Database (CBMdisc, 1979 to
December 2002) which is a Chinese biological research literature
registry.

Review update

CENTRAL and the Cochrane Renal Group’s specialised register
were searched as above for new studies. CENTRAL and the Re-
nal Group’s Specialised Register contain the handsearched results
of conference proceedings from general and speciality meetings.
This is an ongoing activity across the Cochrane Collaboration and
is both retrospective and prospective (http://www.cochrane.us/
masterlist.asp). Therefore we did not specifically search conference
proceedings for any new studies.

Relevant new studies were obtained from the following sources (see
Appendix 1) with no language restriction in the updated review.

1. Cochrane Renal Group Specialised Register of Randomised
Controlled Trials (January 2012).

2. Cochrane Central Register of Controlled Trials
(CENTRAL) (The Cochrane Library Issue 1, 2012)

3. China Biological Medicine Database (CBMdisc, December
2002 to December 2009) which is a Chinese biological research
literature registry.

4. Chinese Science and Technique Journals Database (until
December 2009)

5. China National Infrastructure (until December 2009)

6. WangFang database (until December 2009)

Searching other resources

1. Reference lists of nephrology textbooks, review articles and
relevant studies.

2. Reference lists of abstracts from nephrology scientific
meetings.

Data collection and analysis

Selection of studies

Interventions for preventing infection in nephrotic syndrome (Review)
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The search strategy described was used to obtain titles and ab-
stracts of studies that may be relevant to the review. The titles
and abstracts were screened independently by two authors, who
discarded studies that were not applicable, however studies and
reviews that might include relevant data or information on stud-
ies were retained initially. Two authors independently assessed re-
trieved abstracts and the full text of these studies to determine
which studies satisfied our inclusion criteria.

Data extraction and management

Data extraction was carried out independently by the same authors
using standard data extraction forms. Studies not in English or
Chinese were translated before assessment. Where more than one
publication of one study existed, reports were grouped together
and the publication with the most complete data was used. Where
relevant outcomes were only published in earlier versions these data
were used. Any discrepancy between published versions was to be
highlighted. Any further information required from the original
author was requested by written correspondence and any relevant
information obtained in this manner was included in the review.
Disagreements were resolved in consultation with a third author.

Assessment of risk of bias in included studies

The following items were assessed using the risk of bias assessment
tool (Higgins 2011) (see Appendix 2).

e Was there adequate sequence generation?

e Was allocation adequately concealed?

e Was knowledge of the allocated interventions adequately
prevented during the study?

e Were incomplete outcome data adequately addressed?

e Are reports of the study free of suggestion of selective
outcome reporting?

e Was the study apparently free of other problems that could
put it at a risk of bias?

Measures of treatment effect

For dichotomous outcomes (e.g. mortality, appearance of infec-
tion, adverse effects), the results were expressed as risk ratios (RR)
with 95% confidence intervals (CI). Where continuous scales of
measurement were used (e.g. quality of life), the mean difference
(MD) was used, or the standardised mean difference (SMD) if
different scales were to be used.

Assessment of heterogeneity

Heterogeneity was analysed using a Chi? test on N-1 degrees of
freedom, with an alpha of 0.05 used for statistical significance and
with the I2 test (Higgins 2003). I2 values of 25%, 50% and 75%
correspond to low, medium and high levels of heterogeneity.

Assessment of reporting biases

If sufficient studies were identified, we planned to examine for
publication bias using a funnel plot (Higgins 2011).

Data synthesis

Data were pooled using the random-effects model but the fixed-
effect model was also used to ensure robustness of the model chosen
and susceptibility to outliers.

Subgroup analysis and investigation of heterogeneity

We planned to sue subgroup analyses to explore possible sources
of heterogeneity (e.g. participants, type of nephrotic syndrome,
treatments). Heterogeneity among participants could be related
to age, cause of nephrotic syndrome, and renal pathology. Het-
erogeneity in treatments could be related to the type of nephrotic
syndrome (primary or secondary), prior agent(s) used, the agent
used, and dose and duration of therapy. Adverse effects were to be
tabulated and assessed with descriptive techniques, as they were
likely to be different for the various agents used. If possible, the
risk difference (RD) with 95% CI was to be calculated for each ad-

verse effect, either compared to no treatment or to another agent.

Sensitivity analysis
If a sufficient number of studies were found, sensitivity analyses
were to be undertaken to examine the stability of the results in
relation to study quality as follows:

e excluding studies with inadequate concealment of
allocation (Schulz 1995);

e excluding unblinded studies.

RESULTS

Description of studies

Results of the search

A total of 553 articles were initially identified with 215 published
in non-Chinese (English and Polish) and 338 in Chinese. Of these,
537 of articles were excluded for one or more of the following
reasons through reading the title, abstract and/or full-text:

1. duplicates;
review articles;
non-clinical studies;
no control or reporting a clinical case series;

DAl

including disorders other than nephrotic syndrome;

Interventions for preventing infection in nephrotic syndrome (Review)
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6. studies evaluating the treatment of infection.
Sixteen potentially eligible studies were retrieved for further as-
sessment. Of these, four articles were excluded.

1. Not pertinent to prevention of infection in patients with
nephrotic syndrome (Abeyagunawardena 2008; Allison 1969).

2. Mixed population and the data were not able to be
separated (Goldstein 2000)

3. Not randomised (Grzesiowski 1995).
Finally, twelve studies were eligible for inclusion in this systematic
review. For details of the selection process for included studies (see
Figure 1).

Figure 1. Study flow diagram.

through database searching: 367

Records identified for current update: 188

Qrginal number of records identified ‘

}

Titles and abstracts screened, 353

a Original reniew: 367
« Update; 186
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« Update: 176

Full-text articles excluded: 4

& Mot relevant to preventing

Full-text articles assessed for eligibility: 16

& Jriginal review. 6
& Update: 10

infection (2)

& Mixed population, unahble to
separate data (1)

& Not randomised (1)

Included studies: 12

& Driginal review: 5
& Review update: 7

For see Characteristics of included studies and

Characteristics of excluded studies.

details

Included studies

Of the twelve included studies, five studies were included in the
first iteration of this review (Dang 1999; Dou 2000; Li 2000;
Tong 1998; Zhang 2000) and seven new studies were included in
this update (Chen 2008; Guo 2008; Kang 2003; Kang 2005; Rao

2005; Wu 2009; Ye 2004). The total number of patients enrolled
was 762 and the average number of patient enrolled/study was 64
patients.

Participants

In 10 studies the age range was one to 14 years, and more males
than females were included (57% to 80%) (Chen 2008; Dang
1999; Dou 2000; Li 2000; Kang 2003; Kang 2005; Rao 2005;

Interventions for preventing infection in nephrotic syndrome (Review)
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Wu 2009; Ye 2004; Zhang 2000). Two studies did not describe
the age or sex of the children (Guo 2008; Tong 1998). No studies
were conducted in adults. Only two studies reported the range of
clinical course (e.g. course of the disease). In Li 2000 this was five
days to five months in new-onset nephrotic syndrome, and 2.5
months to four years in relapsing patients, while in Chen 2008
the range of clinical course was one day to 26 months. All partici-
pants were inpatients recruited from paediatric departments. Eight
studies only enrolled patients with primary nephrotic syndrome
(Chen 2008; Dang 1999; Guo 2008; Kang 2003; Kang 2005; Rao
2005; Ye 2004; Zhang 2000); one study enrolled patients with
both primary and secondary nephrotic syndrome (Tong 1998);
and in three studies the type of nephrotic syndrome was not spec-
ified (Dou 2000; Li 2000; Wu 2009). All studies used “the Na-
tional Diagnostic Criteria for Nephrotic Syndrome in Children” to
confirm the diagnosis of nephrotic syndrome (Jiang 1981), which
is similar to “the International Study of Kidney Disease in Chil-
dren Criteria for Nephrotic Syndrome” (Brodehl 1986). All stud-
ies were conducted in China.

From the available data, it was not possible to conduct subgroup
analyses based on age, cause and renal pathology.

Interventions

All studies compared one kind of prophylactic pharmacotherapy
in addition to baseline medication or treatment with baseline med-
ication or treatment alone. No studies used placebo, no treatment
or another prophylactic treatment control. The prophylactic ther-
apies evaluated in this review included the following.

e IVIG (Dang 1999; Dou 2000; Tong 1998;Wu 2009)

e Thymosin (Zhang 2000): a 28-amino acid polypeptide
isolated from thymosin fraction V, a bovine thymus extract
containing a number of immunologically active peptides

e Oral transfer factor (Rao 2005): an immunomodulating
agent, is a kind of polynuclear acid and small molecular
polypeptide isolated from human’s white blood cells

e Mannan peptide tablet (Guo 2008): a new
immunomodulating agent with multiple beneficial effects on
human’s immune functions

e BCG vaccine injection (Kang 2003): made from a
weakened form of Mycobacterium bovisa bacterium closely
related to human, is also an immunomodulating agent

e Dolyvalent bacterial vaccine (Lantigen B) (Ye 2004): oral
product based on bacterial lysates of six different inactivated
strains (Streptococcus pneumoniae type 3, Streptococcus pyogenes
group A, Branhamella catarrhalis, Staphylococcus aureus,
Haemophilus influenzae type B and Klebsiella pneumoniae)
commonly involved in respiratory tract infections (Pozzi 2004)

e TIAOJINING (Li 2000): a compound of Chinese
medicinal herbs including six principle herbs (Shengdi, Zhimu,
Zexie, Shanyurou, Xianlinpi, Baihuasheshecao) with some effects

on immunomodulation

e Huanggi (astragalus) granules (Chen 2008; Kang 2005):
astragalus polysaccharides, astragaloside, amino acids and
multiple microelements, is an immunomodulating traditional
Chinese herb with beneficial effects on the improvement of
human’s immune functions (Li 1992; Xu 2010).

No studies involved prophylactic antibiotics, pneumococcal vac-
cination, varicella vaccine or other non-pharmacological prophy-
lactic interventions for reducing the risk of infection in children
or adults with nephrotic syndrome. The baseline medication in-
cluded steroid agents (e.g. oral prednisone), adjunctive immuno-
suppressive agents (e.g. cyclophosphamide) and other supportive
therapies (e.g. calcium, potassium, heparin).

Outcomes

The most commonly reported outcome was the number of patients
developing nosocomial or unspecified infections. The diagnosis
of nosocomial infection was based on the diagnostic criteria for
nosocomial infection established by both USA and China (Wang
1990). Unspecified infections were based on the authors’ definition
including clinical symptoms and signs, laboratory examinations
and chest X-ray. Mortality was assessed in only one study (Tong
1998). None of the 12 studies provided any information on quality
of life. Adverse events were reported in six studies (Chen 2008;
Dang 1999; Kang 2003; Kang 2005; Rao 2005; Tong 1998).

Risk of bias in included studies

Allocation

Of'the 12 included studies, the method of sequence generation was
inadequate in one study (Chen 2008) the patients with nephrotic
syndrome were allocated to the treatment and control groups ac-
cording to the order of admission. The remaining eleven studies
did not describe the method of randomisation in detail.
Allocation concealment was unclear in all included studies.

Blinding

Blinding was not reported in any of the included studies.

Incomplete outcome data

No studies reported a sample size calculation. There was no state-
ment on intention-to-treat analysis in any of the included studies.
The number of patients randomised equalled that analysed in all
included studies. There was no statement on dropouts or with-
drawals in any of the included studies.

Interventions for preventing infection in nephrotic syndrome (Review)
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Selective reporting

Of'the 12 included studies, one study was free of selective reporting
(Tong 1998), five studies were unclear (Chen 2008; Dang 1999;
Kang 2003; Kang 2005; Rao 2005) and six studies were assessed
as having a high risk of bias for selective reporting due to the
non-reporting of some clinically important outcomes (e.g. adverse
events) (Dou 2000; Guo 2008; Li 2000; Wu 2009; Ye 2004; Zhang
2000).

Other potential sources of bias

We were unable to determine if there were any other potential
sources of bias in any of the included studies.

Generally, of the 12 included studies, seven studies were assessed
as high risk of bias and five studies were assessed as unclear in risk
of bias. See Figure 2 and Figure 3.

Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Effects of interventions

Number of patients developing nosocomial infection
or unspecified infection

Intravenous immunoglobulin

IVIG significantly reduced the number of nosocomial or unspec-
ified infection in children with nephrotic syndrome when com-
pared to baseline treatment (Analysis 1.1 (4 studies, 248 partici-
pants): RR 0.47, 95% CI 0.31 to 0.73; P = 0.0006). There was no
statistically significant between-study heterogeneity (12 = 22%).
Two studies reported the spectrum of infections and causative
microorganisms (Dang 1999; Tong 1998). Of these, one study
showed no statistically significant difference in the spectrum of
infections between the IVIG and the control groups (P > 0.05)
(Tong 1998). Abdominal infection, upper respiratory infection
(URI) and urinary tract infection (UTT) were found to be the most
common infections in control group and E. coli was the major
pathogen in the cultures of ascitic fluid and urine. Data on the
difference in the spectrum of infections between groups were not
available in Dang 1999, in which respiratory infection and UTI
were reported to be the most frequent infections, followed by diar-
rhoea and skin infection, and E. co/i was found to be predominant
in the urine cultures. The time to measurement of outcomes was
stated clearly in only one study (four to six weeks after the end of
treatment) (Dou 2000).

Thymosin

One study (Zhang 2000) reported thymosin reduced the risk of
infection in children with nephrotic syndrome at the end of treat-
ment (Analysis 2.1 (1 study, 40 participants): RR 0.50, 95% CI
0.26 to 0.97). The spectrum of infections showed no statistically
significant difference between two groups (P > 0.05); however skin
infection and peritonitis were only found in the control group.
URI and UTT were found to be the most common infections in
this study. Data on the spectrum of pathogen were not stated suf-
ficiently where E. coli was proved to be positive in two urine cul-
tures.

Oral transfer factor

One study (Rao 2005) reported oral transfer factor reduced the
risk of infection in children with simple nephrotic syndrome at the
end of follow-up (one year) (Analysis 3.1 (1 study, 98 participants):
RR 0.51, 95% CI 0.35 to 0.73). Data on the difference in the
spectrum of infections between groups were not available, in which
respiratory infection, urological infection and intestinal infection

were reported to be the most frequent infections in this study.
Data on the spectrum of pathogen were not stated.

Mannan peptide

One study (Guo 2008) reported mannan peptide was not superior
to the control for preventing secondary infections in children with
simple nephrotic syndrome at the end of follow-up (six months)
(Analysis 4.1 (1 study, 67 participants): RR 0.46, 95% CI 0.21 to
1.01). The spectrum of infections showed no statistically signif-
icant difference between groups (P > 0.05); however respiratory
infection, urological infection and intestinal infection were found
to be the most common infections in this study. Data on the spec-
trum of pathogen were not stated.

BCG vaccine injection

One study (Kang 2003) reported BCG vaccine prevented sec-
ondary infection in children with nephrotic syndrome at the end
of follow-up (three months) (Analysis 5.1 (1 study, 38 partici-
pants): RR 0.68, 95% CI 0.48 to 0.95). The spectrum of infec-
tions showed no statistically significant difference between groups
(P > 0.05); however respiratory infection, urological infection and
intestinal infection were found to be the most common infections
in this study. Data on the spectrum of pathogen were not stated.

Polyvalent bacterial vaccine

One study (Ye 2004) reported Lantigen B was not superior to con-
trol in preventing infections for children with primary nephrotic
syndrome at the end of treatment (four weeks) (Analysis 6.1 (1
study, 46 participants): RR 0.24, 95% CI 0.06 to1.00). There was
a statistically significant difference in the spectrum of infections
between groups (P < 0.05). It was reported that there were two
patients suffering from URI and skin infection respectively in the
treatment group, and four patients with URI, two patients with
pneumonia and two patients with UTI in the control group. Data
on the spectrum of pathogen were not stated in this study.

Chinese medicinal herbs

Huanggqi granules

Huanggqi granules significantly reduced the number of nosocomial
infection or unspecified infection in children with nephrotic syn-
drome (Analysis 7.1 (2 studies, 130 participants): RR 0.62, 95%
CI 0.47 to 0.83; P = 0.001). There was no statistically signifi-
cant between-study heterogeneity for this outcome (12 = 0%). The
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spectrum of infections showed no statistically significant differ-
ence between groups (P > 0.05) in Kang 2005, however, respira-
tory infection, urological infection and intestinal infection were
found to be the most common infections in this study. Data on
the difference in the spectrum of infections between groups were
not available in Chen 2008, in which respiratory infection was
reported to be the most frequent infection followed by urological
infection, intestinal infection and skin infection in both groups.
Data on the spectrum of pathogen were not stated in the two stud-
ies.

TIAOJINING
One study (Li 2000) reported that TIAOJINING prevented in-

fections in children with nephrotic syndrome at the end of treat-
ment (two months) (Analysis 8.1 (1 study, 60 participants): RR
0.59, 95% CI 0.43 to 0.81). There was no significant difference in
the spectrum of infections between two groups (P > 0.05); how-
ever acute dysentery, skin infection, UTT and varicella were only
found in the control group. URI was the most common infection
in this study. Data on causative microorganisms were not stated.

Mortality

One study (Tong 1998), evaluating IVIG, reported two patients
died of toxic dysentery and toxic ascitics respectively in the control
group and no patients died in the intervention group. There was
no significant difference in mortality between the IVIG and the
control group (Analysis 1.2 (1 study, 98 participants): RR 0.21,
95% CI 0.01 to 4.23).

Quality of life

No studies evaluated quality of life.

Adverse events

Adverse events were reported in six studies (Chen 2008; Dang
1999; Kang 2003; Kang 2005; Rao 2005; Tong 1998) however
they did not indicate whether the effects were ascertained through
standardised monitoring or voluntary self-report.

e Two studies (Chen 2008; Kang 2005) reported that no
obvious adverse effects were found in children with nephrotic
syndrome treated with Huangqi granules.

e Rao 2005 stated that oral transfer factor showed no obvious
adverse effects for children with nephrotic syndrome.

e Kang 2003 described an occurrence of local scleroma of the
skin in a few of children with nephrotic syndrome after using
BCG vaccine intramuscularly for a long time, which was relieved
after physical therapy.

e Dang 1999 described an occurrence of low fever in one
patient with primary nephrotic syndrome during the second

intervention with IVIG, and appearance of perspiration and
tachycardia in another patient.

e Tong 1998 reported one patient given IVIG developed
sudden cough with shortness of breath which was relieved
immediately after stopping the injection.

e No data were reported on adverse events of thymosin,
mannan peptide, polyvalent bacterial vaccine and

TIAOJINING.

No other serious adverse events were reported in these six studies.

Subgroup analysis and investigation of heterogeneity

It was not possible to perform subgroup analysis in this systematic
review because of the limited studies for each intervention.

Sensitivity analysis
It was not possible to perform sensitivity analysis based on risk of

bias in this systematic review because of the general poor method-
ological quality in included studies.

Publication bias

It was not possible to perform a funnel plot to assess the degree of
publication bias in this systematic review because of the limited
studies for each outcome.

DISCUSSION

Summary of main results

Twelve studies enrolling 762 children with nephrotic syndrome
were included in this review. Because all the included studies were
conducted in China and no data from other country were available,
this review on interventions for preventing infection in patients
with nephrotic syndrome is not representative of different racial
groups. The main results revealed the following.

1. Compared with control, IVIG, thymosin, oral transfer
factor, BCG vaccine injection, Huanggi granules, and
TIAOJINING may have positive effects on the prevention of
nosocomial infection or unspecified infection in children with
nephrotic syndrome.

2. Mannan peptide and polyvalent bacterial vaccine were not
superior to control on the prevention of nosocomial infection or
unspecified infection in children with nephrotic syndrome.

3. Currently there was no evidence to support the superiority
of IVIG, thymosin, oral transfer factor, mannan peptide, BCG
vaccine injection, polyvalent bacterial vaccine, Huanggi granules
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and TTAOJININ over control in the changes of quality of life for
children with nephrotic syndrome.

4. There were no serious adverse events reported in children
with nephrotic syndrome using IVIG, oral transfer factor, BCG
vaccine injection, and Huanggqi granules for reducing the risk of
infection.

5. No studies were identified that used chemoprophylaxis,
pneumococcal vaccination, varicella vaccine or any other non-
pharmacological interventions for reducing the risk of infection
in children or adults with nephrotic syndrome.

6. No studies were identified on interventions for preventing
infection in adults with nephrotic syndrome.

Overall completeness and applicability of
evidence

Validity of treatment

The validity of prophylactic intervention is closely related to its
effectiveness. Information on the time to measurement of outcome
and duration of follow-up was not clearly reported in the majority
of the included studies. Furthermore, the dosage and treatment
period varied across studies involving IgG. Ideally, differences in
agents, dosage, duration of therapy and follow-up time in each
study when evaluating the efficacy of prophylactic interventions
should be considered. We were limited in this respect by the small
number of studies.

Outcomes

The outcome definitions for the appearance of infection varied and
were unclearly reported in most of the included studies. It is well
known that prophylactic interventions show different effects on a
variety of infections. However, data on the spectrum of infection
and causative microorganisms were inadequately reported in many
studies. Due to the limited number of studies, it was not possible
to conduct subgroup analysis for the types of infections. The long-
term goal of prevention of infection in nephrotic syndrome is to
reduce mortality and ultimately to prolong survival and improve
quality of life. There was a lack of data available on clinically
relevant outcomes from long-term follow-up such as mortality and
quality of life. We were therefore unable to draw conclusions about
these important outcomes.

Economic evaluation

In current health care practice, judgments often reflect clinical or
social values concerning whether intervention benefits are worth
the cost (Napodano 1986). Prophylactic use of IVIG and thy-
mosin-o1 should be based on a full economic evaluation and a
clinical decision analysis that incorporates baseline risk for serious

infection. However, no studies in this systematic review performed
such analyses. It is well known that both IVIG and thymosin-cr1
are quite expensive, and cost is a burden, even in developed coun-
tries. In the US the FDA currently has regulatory control over
IVIG as a drug and has approved its use for only six conditions
in which efficacy has been proven in well-controlled clinical stud-
ies (idiopathic thrombocytopenic purpura, primary immunodefi-
ciency, secondary immunodeficiency due to chronic lymphocytic
leukaemia, paediatric HIV infection, prevention of graft-versus-
host disease and infection in adult BMT and Kawasaki syndrome)
(Maramica 2003). Thus, further cost-effectiveness evaluation on
IVIG and thymosin-o 1 should be considered in clinical decision-

making.

Chemoprophylaxis and pneumococcal vaccination

Although it is well known that children with nephrotic syndrome
are susceptible to a variety of infectious complications (McIntyre
1998), no RCTs evaluating prophylactic antibiotics, or pneumo-
coccal vaccines in nephrotic syndrome were identified in this sys-
tematic review. A survey of paediatric nephrologists from the USA
demonstrated that doctors who did not prescribe prophylactic an-
tibiotics expressed concern about the emergence of resistant or-
ganisms (Shroff 2002). In one RCT involving children with sickle
cell disease, which shares some of the mechanisms implicated in
an increased risk of bacterial infection in nephrotic syndrome,
chemoprophylaxis with phenoxymethyl penicillin was proved to
be beneficial for reducing the incidence of pneumococcal bacter-
aemia. There did not appear to be an increased rate of colonization
with penicillin-resistant pneumococci during long-term adminis-
tration of prophylactic penicillin (Gaston 1988). With respect to
pneumococcal vaccine, some paediatric nephrologists who were
reluctant to immunise nephrotic children were concerned over the
possibility of provoking relapses, although there were no data to
support this (Schnaper 1994). However, a recent report from the
UK indicated the relapse rate of nephrotic syndrome in children
under age 18 years increased significantly after administration of
a conjugate meningococcal C vaccine (Abeyagunawardena 2003).
Therefore the decision to vaccinate certain children needs to be
carefully considered. Further rigorous research should be done to
clarify these issues.

Prevention of Varicella infection

Since many children with nephrotic syndrome are varicella non-
immune, varicella exposure and infection require special consider-
ation. It was reported that concomitant use of oral acyclovir might
prevent serious varicella infection in patients receiving corticos-
teroids (Goldstein 2000). However this is currently a lack of RCTs
on prevention of varicella with acyclovir in patients with nephrotic
syndrome. In addition, the research from the USA showed that
varicella vaccine was generally well tolerated and highly immuno-
genic in children with nephrotic syndrome, including those on
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low-dose, alternate-day prednisone (Furth 2003). It is reported
that once remission is achieved, immunisation with varicella vac-
cine seems safe and effective for preventing varicella infection in
children with nephrotic syndrome, although additional doses may
be required to achieve full immunity (Eddy 2003). However, no
relevant RCTs were identified in this systematic review.

Other non-pharmacological interventions are also quite impor-
tant in the prevention of infections in nephrotic syndrome. No
relevant RCTs were identified in this systematic review represent-
ing a significant gap in the literature in this field.

Adverse effects

A definite conclusion on adverse events associated with prophy-
lactic interventions involving IVIG, thymosin, oral transfer factor,
BCG vaccine injection Huanggi granules and TIAOJINING can-
not be drawn from this review due to the limited number of studies
identified, the limited duration of treatment and follow-up, and
inadequate recording and reporting of adverse events. Some seri-
ous adverse events have been reported to be associated with using
these prophylactic interventions (Liang 1994; Maramica 2003;
Tomlinson 2000). In clinical studies efficacy and safety should
receive equal attention. However, RCTs are often impractical for
assessment of rare and/or long-term adverse effects, so observa-
tional studies should be included to identify occasional and severe
adverse events in future reviews.

Quality of the evidence

The methodological quality of the included RCTs in this system-
atic review was very poor. The methodological quality is defined
by the internal validity criteria, which refers to characteristics of
the study that might be related to (selection, performance, attri-
tion and detection) bias. Many of the studies included in this re-
view were subject to a number of biases. The most remarkable
findings of this systematic review were the paucity and the over-
all poor quality of the studies. The quality of reporting was poor
with most studies not describing the procedure of randomisation,
blinding, dropouts or withdrawals. Allocation concealment was
unclear in all studies. Methodologically less rigorous studies show
larger differences between experimental and control groups than
do those conducted with greater rigor (Kjaergard 1999; Moher
1998; Schulz 1995). The small number of studies identified, and
their general low methodological quality, prohibited meaningful
sensitivity analysis to illuminate the robustness of the results of
the review. No large scale, multi-centre RCTs were identified.
Nephrotic syndrome is a condition for which many confounding
variables exist (e.g. actiology, types of pathology, age, duration).
Sufficient sample size is therefore an essential precondition. It is
disappointing that no studies included in this systematic review
reported a sample size calculation.

Potential biases in the review process

There were too few studies identified to investigate possible pub-
lication bias using a funnel plot in this review. All of the included
studies in this review were conducted in China and 11/12 studies
were published in Chinese and Dang 1999 was published in both
Chinese and English. Vickers 1998 found that some countries,
including China, publish unusually high proportions of positive
results. Although we have conducted extensive searches for pub-
lished material, we could not disregard the fact that studies with
negative findings remain unpublished.

Evidence for one type of patient population may not necessarily be
confidently applied to another. All studies in this systematic review
were conducted in China. No eligible studies were conducted in
adults with nephrotic syndrome and all participants were hospi-
talised children. Furthermore, the small number of studies made it
impossible to conduct subgroup analysis for age, type of nephrotic
syndrome and renal pathology. All these issues can considerably
limit the applicability/generalizability of these prophylactic inter-
ventions for reducing the risk of infection in nephrotic syndrome
in clinical practice. Studies outside of China, conducted in adults
and including both inpatients and outpatients are needed.
Currently multiple prophylactic interventions have been used to
reduce the morbidity and mortality caused by infection in children
with nephrotic syndrome around the world. Although there are no
data to support this, advisory bodies in Canada and the US have
recommended routine immunisation (pneumococcal vaccination)
except for omission of live vaccines if patients are receiving high-
dose corticosteroids or immunosuppressive agents. In this review,
four RCTs demonstrated consistent positive effects of IVIG on
preventing infection in children with nephrotic syndrome. Thy-
mosin, oral transfer factor, BCG vaccine injection, Huanggi gran-
ules and TIAOJINING seem to have better effects on reducing the
risk of infection in children with nephrotic syndrome. Prophylac-
tic intervention for reducing the risk of infection in children and
adults with nephrotic syndrome therefore warrants further study.
Such studies should incorporate the following features: sample size
estimated by statistical calculation; clear definition of modality of
interventions; usage of standard validated outcome measures; ran-
domisation; subject and assessor blinding; and placebo-controlled
design with adequate description of the procedure of randomisa-
tion and allocation concealment.

AUTHORS’ CONCLUSIONS

Implications for practice

Based on this systematic review IVIG, thymosin, oral transfer
factor, BCG vaccine injection, Huanggqi granules and TIAOJIN-
ING may have positive effects on the prevention of nosocomial
or unspecified infection, with no obvious serious adverse events in
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children with nephrotic syndrome. Unfortunately due to the low
methodological quality of the RCTs and the small number of stud-
ies and probable publication bias, there is currently insufficient ev-
idence for determining which of these interventions could be used
for preventing infection in children with nephrotic syndrome. No
RCTs were identified in adults with nephrotic syndrome.

No RCTs were available on chemoprophylaxis, pneumococcal vac-
cination, varicella vaccine and any other non-pharmacological in-
terventions for reducing the risk of infection in children or adults
with nephrotic syndrome in this systematic review.

Implications for research

The promising results and the insufficient quality of the avail-
able studies warrant further research. Large, properly randomised,
placebo-controlled, blinded studies are needed to confirm (or re-
fute) the available evidence that effects of reducing risks of infec-
tion in children or adults with nephrotic syndrome are truly spe-
cific. The following features should be addressed in future studies:

1. sample size estimated by statistical calculation;

2. detailed reporting of the generation of allocation sequence
and the allocation concealment;

3. application and clear description of blinding;
4. using placebo as control;

5. clear description of withdrawal/dropout during the study;

6. clear definition of modality of prophylactic interventions
such as the dosage, the treatment period and duration of follow-

up;
7. usage of standard validated outcome measures;

8. reporting of clinically important outcome measures from
long-term follow-up such as mortality and quality of life.

Adverse events should be critically assessed by standardized moni-
toring or an effective self-report system. Attention should be paid
to some rare and severe adverse events relevant to prophylactic
interventions. Rigorous studies evaluating pneumococcal vaccina-
tion and prophylactic non-pharmacological therapies, conducted
outside of china, conducted in adults and including both inpa-
tients and outpatients are needed. Finally the study should be re-
ported according to the CONSORT statement (Begg 1996).
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Chen 2008

Methods

Study design: parallel RCT

Losses to follow-up/withdrawals: None

Participants

e Setting: inpatients recruited from paediatric department of general hospital

e Country: China

e Ethnicity: Chinese

e Inclusion criteria: primary nephrotic syndrome diagnosed on “the National
Diagnostic Criteria for Nephrotic Syndrome in Children”, including simple nephrotic
syndrome and nephritis nephrotic syndrome

e Course of disease: 1 day to 26 months

e Number: 92 children

e Age (range): 2.0 to 13.7 years

e Gender (M/F): 57/35

Exclusion criteria: NS

Interventions

Treatment group
e Huanggi (astragalus) granules (oral)
o Dose: 7.5 g bid (< 3 years);10 g bid (3 to 6 years); 15 g bid (> 6 years)
o Duration: 3 months
e Baseline treatment including standard steroid protocol for nephrotic children
Control group
e Bascline treatment including standard steroid protocol for nephrotic children
Duration of follow-up: 8 months

Outcomes

e Nosocomial infection
o Diagnostic criteria: NS
o Adverse events

Notes

e Spectrum of nosocomial infection in order of incidence: respiratory infection,
UTI, gastrointestinal infection, skin infection.

e Spectrum of microorganisms: NS

e Source of funding: NS

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk The patients with nephrotic syndrome
were allocated to the treatment and control
groups according to the order of admission

Allocation concealment (selection bias)

Unclear risk The study did not provide the information
on allocation concealment

Interventions for preventing infection in nephrotic syndrome (Review) 18
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Chen 2008 (Continued)

Blinding (performance bias and detection Unclear risk The study did not provide the information
bias) on blinding.
All outcomes

Incomplete outcome data (attrition bias) ~ Low risk There were no missing data in this study.
All outcomes

Selective reporting (reporting bias) Unclear risk There was insufficient information to make
judgement.
Other bias Unclear risk There was insufficient information to make
judgement.
Dang 1999
Methods e Study design: parallel RCT

e Losses to follow-up/withdrawals: None

Participants e Setting: inpatients recruited from university teaching hospital
e Country: China
e Ethnicity: Chinese
e Primary nephrotic syndrome diagnosed on “the National Diagnostic Criteria for
Nephrotic Syndrome in Children”
e Course of disease: treatment group (71.50 (34.70) days); control group (64.00
(21.46) days)
e Number: 54
e Mean age: 5.4 years (range 1.9 to 8.9)
e Gender (M/F): 39/15
Exclusion criteria: NS
Interventions Treatment group
o IVIG
o Dose: 100 to 300 mg/kg/d
o Total times for all participants: 56 times
o Average dose/time: 237+ 140 mg/kg
o Duration: 2 to 3 days
e Bascline treatment
o Standard steroid protocol for nephrotic children
o Immunosuppressive agents depending on medical conditions of the patients
Control group
e Baseline treatment
o Standard steroid protocol for nephrotic children
o Immunosuppressive agents depending on medical conditions of the patients
Duration of follow -up: NS
Outcomes e Nosocomial infection
o Diagnostic criteria: criteria for nosocomial infection established by both
USA and China
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Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Dang 1999  (Continued)

o Adverse events

Notes e Spectrum of nosocomial infection in order of incidence: respiratory infection,
UTT, diarrhoea, skin infection
e Spectrum of microorganisms: three microorganisms were cultured with E. coli (2)
predominant in UTI
e Source of funding: NS

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk The study did not provide the information

bias) on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias) Unclear risk The study did not provide the information
on allocation concealment

Blinding (performance bias and detection Unclear risk The study did not provide the information

bias) on blinding.

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk There were no missing data in this study.
All outcomes

Selective reporting (reporting bias) Unclear risk There was insufficient information to make
judgement.
Other bias Unclear risk There was insufficient information to make
judgement.
Dou 2000
Methods e Study design: parallel RCT

e Losses to follow-up/withdrawals: None

Participants e Setting: inpatients recruited from the paediatric department of university teaching
hospital
e Country: China
e Ethnicity: Chinese
e Nephrotic syndrome, not specifying primary or secondary types, diagnosed on
“the National Diagnostic Criteria for Nephrotic Syndrome in Children”
e Course of disease: NS

e Number: 56

Interventions for preventing infection in nephrotic syndrome (Review) 20
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Dou 2000 (Continued)

e Age range: 2.5 to 12 years
e Gender (M/F): 36/20

Exclusion criteria: NS

Interventions Treatment group

o IVIG

o Intervention: Ig G

o Dose: 200 mg/kg (total dose); IV (no information about doses for every

time)
o Duration: NS

e Bascline treatment including oral prednisone (2 mg/kg/d)

Control group

e Bascline treatment including oral prednisone (2 mg/kg/d)

Duration of follow-up: 4 to 6 weeks

Outcomes o Infection
o Diagnostic criteria: NS

Notes e Spectrum of infection: NS

e Spectrum of microorganisms: NS

e Source of funding: NS

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk

bias)

The study did not provide the information
on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias) Unclear risk

The study did not provide the information
on allocation concealment

Blinding (performance bias and detection Unclear risk
bias)

All outcomes

The study did not provide the information
on blinding.

Incomplete outcome data (attrition bias)  Low risk
All outcomes

There were no missing data in this study.

Selective reporting (reporting bias) High risk

Free of selective reporting bias was assessed
as “No” due to some clinically important
outcomes unstated, such as adverse events

Other bias

Unclear risk

There was insufficient information to make
judgement.
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Guo 2008

Methods

e Study design: parallel RCT

e Losses to follow-up/withdrawals: None

Participants

e Setting: inpatients and out patients recruited from the paediatric department of
general hospital

e Country: China

e Ethnicity: Chinese

e Simple nephrotic syndrome diagnosed on “the National Diagnostic Criteria for
Nephrotic Syndrome in Children”

e Course of disease: NS

e Number: 102 children

o Age: NS

o Gender (M/F): NS

Exclusion criteria: NS

Interventions

Treatment group 1
e Mannan peptide (oral)
o Dose: 10 mg three times/day
e Baseline treatment
e Duration: 6 to 24 months
Treatment group 2
e Huanggi injection (IV)
o Dose: 20 mL daily for a continuous 10 days every month
e Baseline treatment
e Duration: 6 to 24 months
Control group
e Bascline treatment
o Standard steroid protocol for nephrotic children
o Dipyridamole, lower molecular weight heparin depending on medical
conditions of the patients
e Duration:6 to 24 months
Duration of follow-up: NS

Outcomes

o Infection
o Diagnostic criteria: NS

Notes

e Spectrum of infection in order of incidence: respiratory infection, urological
infection, intestinal infection and other infection.

e Spectrum of microorganisms: NS

e Source of funding: NS

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk The study did not provide the information

bias)

on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome

Interventions for preventing infection in nephrotic syndrome (Review) 22
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Guo 2008 (Continued)

were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias)

Unclear risk The study did not provide the information

on allocation concealment

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk The study did not provide the information

on blinding.

Incomplete outcome data (attrition bias) ~ Low risk There were no missing data in this study.
All outcomes
Selective reporting (reporting bias) High risk Free of selective reporting bias was assessed

as “No” due to some clinically important
outcomes unstated, such as adverse events

Other bias

Unclear risk There was insufficient information to make

judgement.

Kang 2003

Methods

Study design: parallel RCT

Losses to follow-up/withdrawals: None

Participants

e Setting: patients recruited from the paediatric department of general hospital

e Country: China

e Ethnicity: Chinese

e Simple nephrotic syndrome diagnosed on “the National Diagnostic Criteria for
Nephrotic Syndrome in Children”

e Course of disease: NS

e Number: 38

e Age range: 1.5 to 8 years

o Gender (M/F): 22/16

Exclusion criteria: NS

Interventions

Treatment group
e BCG vaccine injection (IM)
o Dose: 1ImL (0.5g) every other day
o Duration: 3 to 6 months
e Baseline treatment including the standard steroid protocol for nephrotic children
Control group
e Bascline treatment including the standard steroid protocol for nephrotic children
e Duration: 3 to 6 months
Duration of follow-up: NS

Outcomes

e Infection
o Diagnostic criteria: NS
o Adverse events
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Kang 2003  (Continued)

Notes e Spectrum of infection in order of incidence: respiratory infection, urological
infection, intestinal infection and other infections.
e Spectrum of microorganisms: NS
e Source of funding: NS
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

The study did not provide the information
on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias)

Unclear risk

The study did not provide the information
on allocation concealment

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk

The study did not provide the information
on blinding.

Incomplete outcome data (attrition bias)
All outcomes

Low risk

There were no missing data in this study.

Selective reporting (reporting bias)

Unclear risk

There was insufficient information to make

judgement.
Other bias Unclear risk There was insufficient information to make
judgement.
Kang 2005
Methods e Study design: parallel RCT
e Losses to follow-up/withdrawals: None
Participants Setting: patients recruited from the paediatric department of general hospital

o
e Country: China
.

Ethnicity: Chinese

e Simple nephrotic syndrome diagnosed on “the National Diagnostic Criteria for

Nephrotic Syndrome in Children’
e Course of disease: NS

o Number: 38

e Age range: 1.5 to 7 years
e Gender (M/F): 22/16

Exclusion criteria: NS
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Kang 2005  (Continued)

Interventions

Treatment group
e Huanggi (astragalus) granules (oral)
o Dose: 15 g bid
o Duration: 3 to 6 months
e Baseline treatment including the standard steroid protocol for nephrotic children.
Control group
e Baseline treatment including the standard steroid protocol for nephrotic children.
Duration of follow-up: NS

Outcomes

e Infection
o diagnostic criteria: NS
o Adverse events

Notes

e Spectrum of infection: NS

Spectrum of microorganisms: NS
e Source of funding: NS

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The study did not provide the information
on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias)

Unclear risk The study did not provide the information
on allocation concealment

Blinding (performance bias and detection Unclear risk The study did not provide the information
bias) on blinding.
All outcomes
Incomplete outcome data (attrition bias)  Low risk There were no missing data in this study.
All outcomes
Selective reporting (reporting bias) Unclear risk There was insufficient information to make
judgement.
Other bias Unclear risk There was insufficient information to make
judgement.
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Li 2000

Methods

e Study design: parallel RCT
e Losses to follow-up/withdrawals: None
Participants e Setting: inpatients recruited from the paediatric department
e Country: China
e Ethnicity: Chinese
e Nephrotic syndrome involving patients with new onset and relapse; not specifying
primary or secondary types, diagnosed on “the National Diagnostic Criteria for
Nephrotic Syndrome in Children”
e Course of disease: new-onset patients (5 days to 5 months); relapsing patients (2.5
months to 4 years)
e Number: 60 children
e Age range: 1 to 13 years
o Gender (M/F): 48/12
Exclusion criteria: NS
Interventions Treatment group
o Chinese medicinal herbs (oral)
o “TIAOJINING”
o Dose: 1.5 bag/time (< 5 years); 2 bags/time (5 to 9 years); 3 bags/time (> 9
years), 3 times/day (one bag = 15 g)
e Baseline treatment including the standard steroid protocol for nephrotic children
and other supportive therapies such as complements of calcium, potassium
e Duration: 8 weeks
Control group
e Bascline treatment including the standard steroid protocol for nephrotic children
and other supportive therapies such as complements of calcium, potassium
Duration of follow-up: NS
Outcomes e Infection
o Diagnostic criteria: based on the authors’ definition involving clinical
symptoms, signs and general tests for blood, urine, stool and chest X-ray
e Adverse events
Notes e Spectrum of infections in order of incidence (episodes of infection)
o Treatment group: URI (15); acute enteritis (2); purulent tonsillitis (1);
bronchitis (1); pneumonia (1)
o Control group: URI (31); acute enteritis (7); bronchitis (5); UTT (4);
pneumonia (2); varicella (2); acute dysentery (1); skin infection (1)
e Spectrum of microorganisms: NS
e Source of funding: NS
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk The study did not provide the information
bias) on the method of random sequence gener-
ation, and only presented with the data as
Interventions for preventing infection in nephrotic syndrome (Review) 26
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Li 2000 (Continued)

“all participants with nephrotic syndrome
were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias)

Unclear risk

The study did not provide the information
on allocation concealment

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk

The study did not provide the information
on blinding.

Incomplete outcome data (attrition bias) ~ Low risk There were no missing data in this study.
All outcomes
Selective reporting (reporting bias) High risk Free of selective reporting bias was assessed

as “No” due to some clinically important
outcomes unstated, such as adverse events

Other bias

Unclear risk

There was insufficient information to make
judgement.

Rao 2005

Methods

e Study design: parallel RCT

e Losses to follow-up/withdrawals: None

Participants

Setting: patients recruited from the paediatric department of general hospital

o
e Country: China
e Ethnicity: Chinese

e Simple nephrotic syndrome diagnosed on “the National Diagnostic Criteria for

Nephrotic Syndrome in Children”
o Course of disease: NS
e Number: 98 children
e Age range: 5 to 13 years
e Gender (M/F): 58/40

Exclusion criteria: NS

Interventions

Treatment group
e Transfer factor (oral)

o Dose: 10 mL daily (polypeptide 10 mg + nuclear glucose 30 pg)

e Bascline treatment including the standard steroid protocol for nephrotic children

e Duration: 6 months
Control group

e Baseline treatment including the standard steroid protocol for nephrotic children

Duration of follow-up: 12 months

Outcomes

o Infection
o Diagnostic criteria: NS
o Adverse events

Interventions for preventing infection in nephrotic syndrome (Review)
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Rao 2005 (Continued)

Notes e Spectrum of infection in order of incidence: respiratory infection, urological
infection, intestinal infection and other infections.
e Spectrum of microorganisms: NS
e Source of funding: NS
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

The study did not provide the information
on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias)

Unclear risk

The study did not provide the information
on allocation concealment

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk

The study did not provide the information
on blinding.

Incomplete outcome data (attrition bias)
All outcomes

Low risk

There were no missing data in this study.

Selective reporting (reporting bias)

Unclear risk

There was insufficient information to make

judgement.
Other bias Unclear risk There was insufficient information to make
judgement.
Tong 1998
Methods e Study design: parallel RCT
e Losses to follow-up/withdrawals: None
Participants Setting: inpatients recruited from the paediatric department

o
e Country: China
.

Ethnicity: Chinese

e Nephrotic syndrome including both primary and secondary types, diagnosed on

“the National Diagnostic Criteria for Nephrotic Syndrome in Children”

o Course of disease: NS
e Number: 98 children

o Age: NS

o Gender (M/F): NS

Exclusion criteria: NS
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Tong 1998  (Continued)

Interventions Treatment group
o IVIG

o Intervention: Ig G

o Dose: 0.4 g added to normal saline (80 mL) once a month

e Baseline treatment including oral prednisone 1-2 mg/kg/d and

immunosuppressive agents (cyclophosphamide)

e Duration: NS
Control group

e Bascline treatment including oral prednisone 1-2 mg/kg/d and

immunosuppressive agents (cyclophosphamide)

Duration of follow-up: NS

Outcomes e Nosocomial infection

o Diagnostic criteria: criteria established by both USA and China

e Mortality
o Adverse events

Notes e Spectrum of infection in order of incidence (episodes of infection)
o Treatment group: URI (7); peritonitis (3); UTI (2); pneumonia (2); skin

infection (1)

o Control group: peritonitis (12); URI (10); UTT (6); pneumonia (4); skin
infection (4); gastrointestinal infection (2); septicaemia (1)

e Spectrum of microorganisms: 21 microorganisms were cultured, . coli was

predominant in abdominal infection (8) and UTI (4).

e Source of funding: NS

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk

bias)

The study did not provide the information
on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias) Unclear risk

The study did not provide the information
on allocation concealment

Blinding (performance bias and detection Unclear risk
bias)

All outcomes

The study did not provide the information
on blinding.

Incomplete outcome data (attrition bias)  Low risk
All outcomes

There were no missing data in this study.

Selective reporting (reporting bias) Low risk

The study was free of selective reporting.
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Tong 1998

(Continued)

Other bias

Unclear risk There was insufficient information to make
judgement.

Wu 2009

Methods

Study design: parallel RCT

e Losses to follow-up/withdrawals: None

Participants

e Setting: inpatients recruited from paediatric department

e Country: China

e Ethnicity: Chinese

e Nephrotic syndrome diagnosed on “the National Diagnostic Criteria for
Nephrotic Syndrome in Children”, not specifying primary or secondary types.

e Course of disease: NS

e Number: 40 children

e Age range: 1.5 to 14 years

e Gender (M/F): 27/13

Exclusion criteria: NS

Interventions

Treatment group
o IVIG
o Intervention: Ig G
o Dose 0.1 to 0.3 g/kg/time added to 5% glucose solution once a month
e Baseline treatment including routine treatment for nephrotic syndrome, not
stated in detail
e Duration of treatment: 6 months
Control group
e Basecline treatment including routine treatment for nephrotic syndrome, not
stated in detail
Duration of follow-up: NS

Outcomes

e Infection
o Diagnostic criteria: NS
o Adverse events

Notes

e Spectrum of infection: URI
e Spectrum of microorganisms: NS
e Source of funding: NS

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk

The study did not provide the information

bias) on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and
Interventions for preventing infection in nephrotic syndrome (Review) 30
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Wu 2009 (Continued)

control groups”

Allocation concealment (selection bias) Unclear risk

The study did not provide the information
on allocation concealment

Blinding (performance bias and detection Unclear risk
bias)

All outcomes

The study did not provide the information
on blinding.

Incomplete outcome data (attrition bias)  Low risk
All outcomes

There were no missing outcome data.

Selective reporting (reporting bias) High risk Free of selective reporting bias was assessed
as “No” due to some clinically important
outcomes unstated, such as adverse effects
of IV IgG

Other bias Unclear risk There was insufficient information to per-
mit judgement.

Ye 2004
Methods e Study design: RCT

Losses to follow-up/withdrawals: None

Participants °
e Country: China
e Ethnicity: Chinese

Setting: inpatients recruited from paediatric department of general hospital

e Primary nephrotic syndrome diagnosed on “the National Diagnostic Criteria for

Nephrotic Syndrome in Children”, including simple nephrotic syndrome and nephritis

nephrotic syndrome.
e Course of disease: NS
e Number: 46 children
e Age range: 2 to 12 years
e Gender (M/F): 30/16

Exclusion criteria: NS

Interventions Treatment group
e Dolyvalent vaccine (sublingually)
o Dose: 7 drops bid

e Baseline treatment including the standard steroid protocol for nephrotic children.

e Duration of treatment: 4 weeks
Control group

e Basecline treatment including the standard steroid protocol for nephrotic children.

Duration of follow-up: NS

Outcomes e Nosocomial infection

o Diagnostic criteria established by China
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Ye 2004  (Continued)
Notes e Spectrum of infection (number of patients)
o Treatment group: URI (1); skin infection (1)
o Control group: URI (4), pneumonia (2); UTI (2); skin infection (1)
e Spectrum of microorganisms: NS
e Source of funding: NS
Riske of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

The study did not provide the information
on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and
control groups”

Allocation concealment (selection bias)

Unclear risk

The study did not provide the information
on allocation concealment

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk

The study did not provide the information
on blinding.

Incomplete outcome data (attrition bias)  Low risk There were no missing data in this study.
All outcomes
Selective reporting (reporting bias) High risk Free of selective reporting bias was assessed

as “No” due to some clinically important
outcomes unstated, such as adverse effects
of polyvalent vaccine

Other bias Unclear risk There was insufficient information to make
judgement.
Zhang 2000
Methods e Study design: parallel RCT
e Losses to follow-up/withdrawals: None
Participants Setting: inpatients recruited from the paediatric department of general hospital

°
e Country: China
e Ethnicity: Chinese

e Primary nephrotic syndrome diagnosed on “the National Diagnostic Criteria for

Nephrotic Syndrome in Children”.
e Course of disease: NS
e Number: 40 children
e Age range: 2 to 12 years
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Zhang 2000 (Continued)

o Gender (M/F): 24/16

Exclusion criteria: NS

Interventions

Treatment group
e Intervention: thymosin (mainly thymosin-or1)

o Dose: 5 mg/d (2 to 4 years); 10 mg/d (4 to 7 years); 20 mg/d (7 to 10 years)
added to 5% glucose 50 to 100 mL intravenously for 2 weeks, then every other day
intramuscularly for 3 weeks, then once a week intramuscularly.

e Total duration: 2 months

e Bascline treatment including the standard steroid protocol for nephrotic children
Control group

e Bascline treatment including the standard steroid protocol for nephrotic children
Duration of follow-up: NS

Outcomes

o Infection
o Diagnostic criteria: based on the authors’ definition involving clinical
symptoms, signs and general tests for blood, urine, stool and chest X-ray
o Immunological function was measured using APAAP

Notes

e Spectrum of infection in order of incidence (number of patients)
o Treatment group: URI (4); UTI (2); pneumonia (1)
o Control group: URI (7); UTI (3); pneumonia (2); skin infection (1);
peritonitis (1)
e Spectrum of microorganisms: one E. coli was cultured in UTI

e Source of funding: NS

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The study did not provide the information
on the method of random sequence gener-
ation, and only presented with the data as
“all participants with nephrotic syndrome
were randomly allocated to treatment and

control groups”

Allocation concealment (selection bias)

Unclear risk The study did not provide the information

on allocation concealment

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk The study did not provide the information

on blinding.

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk There were no missing data in this study.
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Zhang 2000 (Continued)

Selective reporting (reporting bias) High risk Free of selective reporting bias was assessed
as “No” due to some clinically important
outcomes unstated, such as adverse effects
of thymosin

Other bias Unclear risk There was insufficient information to make

judgement.

BCG - Bacillus Calmette-Guerin; IVIG - intravenous immunoglobulin; NA - not associated; NS - not stated; URI - upper respiratory

infection; UTI - urinary tract infection

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion

Abeyagunawardena 2008  Not pertinent to prevention of infection in patients with nephrotic syndrome

Allison 1969 Not pertinent to prevention of infection in patients with nephrotic syndrome

Goldstein 2000 Participants included both nephrotic syndrome and kidney transplantation and the data of nephrotic

syndrome were not separated

Grzesiowski 1995 Nota RCT
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DATA AND ANALYSES

Comparison 1. IVIG + baseline treatment versus baseline treatment

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Number of patients developing 4 248 Risk Ratio (M-H, Random, 95% CI)
infection
2 Mortality 1 Risk Ratio (M-H, Random, 95% CI)

0.47 [0.31, 0.73]

Totals not selected

Comparison 2. Thymosin + baseline treatment versus baseline treatment

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Number of patients developing 1 Risk Ratio (M-H, Random, 95% CI)

infection

Totals not selected

Comparison 3. Oral transfer factor + baseline treatment versus baseline treatment

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Number of patients developing 1 Risk Ratio (M-H, Random, 95% CI)

infection

Totals not selected

Comparison 4. Mannan peptide + baseline treatment versus baseline treatment

No. of No. of

studies participants Statistical method

Outcome or subgroup title

Effect size

1 Number of patients developing 1 Risk Ratio (M-H, Random, 95% CI)

infection

Totals not selected
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Comparison 5. BCG vaccine injection + baseline treatment versus baseline treatment

No. of No. of

studies participants Statistical method Effect size

Outcome or subgroup title

1 Number of patients developing 1 Risk Ratio (M-H, Random, 95% CI) Totals not selected
infection

Comparison 6. Polyvalent vaccine + baseline treatment versus baseline treatment

No. of No. of

studies participants Statistical method Effect size

Outcome or subgroup title

1 Number of patients developing 1 Risk Ratio (M-H, Random, 95% CI) Totals not selected
infection

Comparison 7. Chinese medicinal herb (Huanggqi granules) + baseline treatment versus baseline treatment

No. of No. of

studies participants Statistical method Effect size

Outcome or subgroup title

1 Number of patients developing 2 130 Risk Ratio (M-H, Random, 95% CI) 0.62 [0.47, 0.83]

infection

Comparison 8. Chinese medicinal herbs (TIAOJINING) + baseline treatment versus baseline treatment

No. of No. of

studies participants Statistical method Effect size

Outcome or subgroup title

1 Number of patients developing 1 Risk Ratio (M-H, Random, 95% CI) Totals not selected
infection

Interventions for preventing infection in nephrotic syndrome (Review)
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Analysis |.1. Comparison | IVIG + baseline treatment versus baseline treatment, Outcome | Number of
patients developing infection.

Review: Interventions for preventing infection in nephrotic syndrome

Comparison: | IVIG + baseline treatment versus baseline treatment
Outcome: | Number of patients developing infection
Study or subgroup VIG Baseline treatment Risk Ratio Weight Risk Ratio
H,Random,:%% H,Random,:%%
n/N n/N Cl Cl
Dang 1999 3/22 15/32 - 129 % 029[0.10,089]
Dou 2000 2127 12/29 - 85% 0.18[004,073]
Tong 1998 15/48 26/50 Bl 437 % 0.60[0.37,099]
Wu 2009 8/20 15/20 - 349 % 0.53[029,097]
Total (95% CI) 117 131 bt 100.0 % 0.47 [ 0.31, 0.73 ]

Total events: 28 (IVIG), 68 (Baseline treatment)

Heterogeneity: Tau? = 0.04; Chi? = 3.86, df = 3 (P = 0.28); I> =22%
Test for overall effect: Z = 3.44 (P = 0.00059)

Test for subgroup differences: Not applicable

002 0.l |
Favours IVIG

10 50

Favours baseline

Analysis 1.2. Comparison | IVIG + baseline treatment versus baseline treatment, Outcome 2 Mortality.

Review: Interventions for preventing infection in nephrotic syndrome
Comparison: | IVIG + baseline treatment versus baseline treatment

Outcome: 2 Mortality

Study or subgroup VIG Baseline treatment Risk Ratio Risk Ratio
M- M-
H,Random,95% H,Random,95%

n/N n/N Cl Cl

Tong 1998 0/48 2/50 T 021 [001,423]
0.005 0.1 | 10 200
Favours IVIG Favours baseline
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Analysis 2.1.
of patients developing infection.

Interventions for preventing infection in nephrotic syndrome

Comparison 2 Thymosin + baseline treatment versus baseline treatment, Outcome | Number

Review:
Comparison: 2 Thymosin + baseline treatment versus baseline treatment
Outcome: | Number of patients developing infection
Study or subgroup Thymosin Baseline treatment Risk Ratio Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl C
Zhang 2000 7120 14/20 0.50[026,097]
0.2 0.5 | 2 5
Favours thymosin Favours baseline

Analysis 3.1.
I Number of patients developing infection.

Review: Interventions for preventing infection in nephrotic syndrome

Comparison: 3 Oral transfer factor + baseline treatment versus baseline treatment

Outcome: | Number of patients developing infection

Comparison 3 Oral transfer factor + baseline treatment versus baseline treatment, Outcome

Study or subgroup Oral transfer factor Baseline treatment Risk Ratio Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl C
Rao 2005 20/50 38/48 051035 073]
0.2 05 2 5
Favours oral transfer factor Favours baseline
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Analysis 4.1.

Review:
Comparison:

Outcome:

Number of patients developing infection.

Interventions for preventing infection in nephrotic syndrome
4 Mannan peptide + baseline treatment versus baseline treatment

| Number of patients developing infection

Comparison 4 Mannan peptide + baseline treatment versus baseline treatment, Outcome |

Study or subgroup Mannan peptide Baseline treatment Risk Ratio Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
Guo 2008 7136 13/31 046021, 101]
ol 02 05 | 2 5 10
Favours mannan peptide Favours baseline
Analysis 5.1. Comparison 5 BCG vaccine injection + baseline treatment versus baseline treatment,
Outcome | Number of patients developing infection.
Review: Interventions for preventing infection in nephrotic syndrome
Comparison: 5 BCG vaccine injection + baseline treatment versus baseline treatment
Outcome: | Number of patients developing infection
Study or subgroup BCG vaccine Baseline treatment Risk Ratio Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
Kang 2003 14/22 15/16 0.68[048,095]
0.2 0.5 | 2 5
Favours BCG vaccine Favours baseline
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Analysis 6.1. Comparison 6 Polyvalent vaccine + baseline treatment versus baseline treatment, Outcome |
Number of patients developing infection.

Review: Interventions for preventing infection in nephrotic syndrome

Comparison: 6 Polyvalent vaccine + baseline treatment versus baseline treatment

Outcome: | Number of patients developing infection
Study or subgroup Polyvalent vaccine Baseline Risk Ratio Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
Ye 2004 2/22 9124 0.24 [ 0.06, 1.00]

005 02 | 5 20

Favours polyvalent vaccine Favours baseline

Analysis 7.1. Comparison 7 Chinese medicinal herb (Huangqi granules) + baseline treatment versus
baseline treatment, Outcome | Number of patients developing infection.

Review: Interventions for preventing infection in nephrotic syndrome

Comparison: 7 Chinese medicinal herb (Huangqi granules) + baseline treatment versus baseline treatment

Outcome: | Number of patients developing infection
Study or subgroup Huanggi granules Baseline Risk Ratio Weight Risk Ratio
M- M-
HRandom 95% HRandom 95%
n/N n/N Cl Cl
Chen 2008 14/45 28/47 & 321 % 0.52[032,086]
Kang 2005 14/22 I5/16 —- 679 % 0.68[048,095]
Total (95% CI) 67 63 - 100.0 % 0.62 [ 0.47, 0.83 ]
Total events: 28 (Huanggi granules), 43 (Baseline)
Heterogeneity: Tau? = 0.0; Chi? = 096, df = | (P = 0.33); I> =0.0%
Test for overall effect: Z = 3.30 (P = 0.00097)
Test for subgroup differences: Not applicable
0.2 0.5 | 2 5
Favours Huanggi granules Favours baseline
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Analysis 8.1. Comparison 8 Chinese medicinal herbs (TIAOJINING) + baseline treatment versus baseline

treatment, Outcome | Number of patients developing infection.

Review: Interventions for preventing infection in nephrotic syndrome

Comparison: 8 Chinese medicinal herbs (TIAOJINING) + baseline treatment versus baseline treatment

Outcome: | Number of patients developing infection
Study or subgroup TIAQJINING Baseline Risk Ratio Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N @] @
Li 2000 17/30 29/30 I 0.59[043,081]
02 05 | 2 5

APPENDICES

Appendix |. Electronic search strategies

Favours TIAOJINING

Favours baselinel

Database Search terms

CENTRAL

. nephrotic syndrome
nephrosis

. minimal change nephr*

. minimal change glomerul*
. minimal lesion glomerul*

R N e N R N O

=
=

. infection*
(#9 OR #10 OR #11)
13. (#8 AND #13)

—_
N —

. MeSH descriptor Nephrosis explode all trees

. MeSH descriptor Nephrotic Syndrome explode all trees

. (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)
. MeSH descriptor Bacterial Infections and Mycoses explode all trees
MeSH descriptor Virus Diseases explode all trees

MEDLINE and Pre-MEDLINE . nephrotic syndrome/

. nephrosis, lipoid/

1
2
3. nephrotic syndrome.tw.
4. lipoid nephrosis.tw.

5

. minimal change nephr$.tw.

Interventions for preventing infection in nephrotic syndrome (Review)
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(Continued)

. minimal change glomerul$.tw.

6
7. minimal lesion glomerul$.tw.
8

. or/1-7

9. exp “bacterial infections and mycoses”/

10. exp virus diseases/
11. infection$.tw.
12. or/9-11
13. 8and 12
EMBASE 1. Nephrotic Syndrome/

2. Lipoid Nephrosis/

3. nephrotic syndrome.tw.

4. lipoid nephrosis.tw.

5. minimal change nephr$.tw.
6. minimal change glomerul$.cw.
7. minimal lesion glomerul$.tw.
8. or/1-7

9. exp Infection/
10. infection$.tw.
11. or/9-10
12. 8and 11

Appendix 2. Risk of bias assessment tool

Potential source of bias

Assessment criteria

Random sequence generation
Selection bias (biased allocation to interventions) due to inade-
quate generation of a randomised sequence

Low risk of bias: Random number table; computer random num-
ber generator; coin tossing; shuffling cards or envelopes; throwing
dice; drawing of lots; minimization (minimization may be imple-
mented without a random element, and this is considered to be
equivalent to being random)

High risk of bias: Sequence generated by odd or even date of birth;
date (or day) of admission; sequence generated by hospital or
clinic record number; allocation by judgement of the clinician; by
preference of the participant; based on the results of a laboratory
test or a series of tests; by availability of the intervention

Unclear: Insufficient information about the sequence generation
process to permit judgement

Allocation concealment
Selection bias (biased allocation to interventions) due to inade-
quate concealment of allocations prior to assignment

Low risk of bias: Randomisation method described that would not
allow investigator/participant to know or influence intervention
group before eligible participant entered in the study (e.g. central
allocation, including telephone, web-based, and pharmacy-con-
trolled, randomisation; sequentially numbered drug containers of

Interventions for preventing infection in nephrotic syndrome (Review)
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(Continued)

identical appearance; sequentially numbered, opaque, sealed en-
velopes)

High risk of bias: Using an open random allocation schedule (e.g. a
list of random numbers); assignment envelopes were used without
appropriate safeguards (e.g. if envelopes were unsealed or non-
opaque or not sequentially numbered); alternation or rotation;
date of birth; case record number; any other explicitly unconcealed
procedure

Unclear: Randomisation stated but no information on method
used is available

Blinding of participants and personnel
Performance bias due to knowledge of the allocated interventions
by participants and personnel during the study

Low risk of bias: No blinding or incomplete blinding, but the re-
view authors judge that the outcome is not likely to be influenced
by lack of blinding; blinding of participants and key study per-
sonnel ensured, and unlikely that the blinding could have been

broken

High risk of bias: No blinding or incomplete blinding, and the
outcome is likely to be influenced by lack of blinding; blinding
of key study participants and personnel attempted, but likely that
the blinding could have been broken, and the outcome is likely
to be influenced by lack of blinding

Unclear: Insufficient information to permit judgement

Blinding of outcome assessment
Detection bias due to knowledge of the allocated interventions by
outcome assessors

Low risk of bias: No blinding of outcome assessment, but the review
authors judge that the outcome measurement is not likely to be
influenced by lack of blinding; blinding of outcome assessment
ensured, and unlikely that the blinding could have been broken

High risk of bias: No blinding of outcome assessment, and the
outcome measurement is likely to be influenced by lack of blind-
ing; blinding of outcome assessment, but likely that the blinding
could have been broken, and the outcome measurement is likely

to be influenced by lack of blinding

Unclear: Insufficient information to permit judgement

Incomplete outcome data
Attrition bias due to amount, nature or handling of incomplete
outcome data

Low risk of bias: No missing outcome data; reasons for missing
outcome data unlikely to be related to true outcome (for survival
data, censoring unlikely to be introducing bias); missing outcome
data balanced in numbers across intervention groups, with similar
reasons for missing data across groups; for dichotomous outcome
data, the proportion of missing outcomes compared with observed
event risk not enough to have a clinically relevant impact on the
intervention effect estimate; for continuous outcome data, plau-
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(Continued)

sible effect size (difference in means or standardized difference in
means) among missing outcomes not enough to have a clinically
relevant impact on observed effect size; missing data have been
imputed using appropriate methods

High risk of bias: Reason for missing outcome data likely to be
related to true outcome, with either imbalance in numbers or rea-
sons for missing data across intervention groups; for dichotomous
outcome data, the proportion of missing outcomes compared with
observed event risk enough to induce clinically relevant bias in
intervention effect estimate; for continuous outcome data, plau-
sible effect size (difference in means or standardized difference in
means) among missing outcomes enough to induce clinically rel-
evant bias in observed effect size; ‘as-treated’ analysis done with
substantial departure of the intervention received from that as-
signed at randomisation; potentially inappropriate application of
simple imputation

Unclear: Insufficient information to permit judgement

Selective reporting
Reporting bias due to selective outcome reporting

Low risk of bias: The study protocol is available and all of the
study’s pre-specified (primary and secondary) outcomes that are of
interest in the review have been reported in the pre-specified way;
the study protocol is not available but it is clear that the published
reports include all expected outcomes, including those that were
pre-specified (convincing text of this nature may be uncommon)

High risk of bias: Not all of the study’s pre-specified primary out-
comes have been reported; one or more primary outcomes is re-
ported using measurements, analysis methods or subsets of the
data (e.g. subscales) that were not pre-specified; one or more re-
ported primary outcomes were not pre-specified (unless clear jus-
tification for their reporting is provided, such as an unexpected
adverse effect); one or more outcomes of interest in the review are
reported incompletely so that they cannot be entered in a meta-
analysis; the study report fails to include results for a key outcome
that would be expected to have been reported for such a study

Unclear: Insufficient information to permit judgement

Other bias

Bias due to problems not covered elsewhere in the table

Low risk of bias: The study appears to be free of other sources of
bias.

High risk of bias: Had a potential source of bias related to the spe-
cific study design used; stopped early due to some data-dependent
process (including a formal-stopping rule); had extreme baseline
imbalance; has been claimed to have been fraudulent; had some
other problem
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(Continued)

Unclear: Insufficient information to assess whether an important
risk of bias exists; insufficient rationale or evidence that an iden-
tified problem will introduce bias

WHAT’S NEW

Date Event Description

6 February 2012 New citation required and conclusions have changed ~New studies identified and included

HISTORY

Date Event Description

6 January 2009  Amended  Search strategy run, no new studies found

9 October 2008 Amended Converted to new review format.

CONTRIBUTIONS OF AUTHORS
e Wu HM: developing search strategy, assessment of studies, data extraction, data analysis, data entry, writing of protocol and
review
e Cao L: developing search strategy, assessment of studies, data extraction, data analysis, data entry, writing of protocol and review
e Tang JL; data analysis, Resolution of disagreements, writing protocol and review
e Li YP: writing of protocol and review

e Sha ZH: data extraction and data entry
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The risk of bias assessment tool has replaced the quality assessment checklist.

INDEX TERMS

Medical Subject Headings (MeSH)

Astragalus Plant; BCG Vaccine [therapeutic use]; Bacterial Infections [*prevention & control]; China; Cross Infection [preven-
tion & control]; Drugs, Chinese Herbal [therapeutic use]; Immunoglobulins, Intravenous [therapeutic use]; Nephrotic Syndrome
[*complications]; Randomized Controlled Trials as Topic; Thymosin [therapeutic use]; Transfer Factor [therapeutic use]

MeSH check words
Child; Humans
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