Q. Su, G.Ying, H. Liang, et al.

Systematic Review

Single Use of Itraconazole Has No Effect on Treatment for
Penicillium Marneffei with HIV Infection

Qingfeng Su MD?, Gu Ying MD*? Hao Liang PhD*?, Li Ye PhD*?, Junjun Jiang PhD*?, Bingyu Liang PhD*2, Jiegang Huang PhDe'2

Abstract

Objective: To evaluate the efficacy of a single use of itraconazole for treating Penicillium marneffei infection in HIV-infected patients, help to develop
a clinical medication regimen, and provide a scientific basis for treatment measures.

Method: A computerised literature search was carried out using the PubMed, EMbase, Ovid, Web of Science, Science Direct and CNKI (China National
Knowledge Infrastructure) databases to collect relevant articles (from their establishment date to August 2014) using the following keywords: Itraconaz
or Sporanox, HIV, AIDS, Penicillium marneffei (PSM), and Treatment. All related RCTs (Randomised Controlled Trials) were screened. Statal2.0 was
used to conduct the meta-analysis to calculate the RR (relative risk) and 95% CI (confidence intervals). After that the consistency test, followed by the

bias, was evaluated.

Results: Five RCT papers were finally enrolled, with 467 persons in total. Among them, 192 individuals were enrolled in the experimental group, of
which 37 individuals (19.27%) died during the course of the study. The number of participants in the control group was 275, and of these, 55 individuals
(18.55%) died over the course of the study. The meta-analysis showed that the RR and 95% CI was 1.03 and 0.69 —1.54, P > 0.05, indicating that single-use
itraconazole for the treatment of Penicillium marneffei infection in HIV-infected patients was non-effective. The publication bias analysis results showed
that the funnel chart was symmetrical, indicating that the effect of publication bias in this research can be ignored.

Conclusion: Single-use of itraconazole for the treatment of Penicillium marneffei infection in HIV-infected patients is non-effective.
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Introduction

IDS is still one of the heaviest burdens in the field of med-
icine. The number of Penicillium marneffei infections in
HIV-positive patients is rising constantly. Penicillium
marneffei infection is an endemic disease, particularly in South-
east Asia. Common clinical manifestations include high fever,
hepatosplenomegaly, lymphadenopathy and cutaneous lesions.
Penicillium marneffei was rare a few years ago. However, now it
has become one of the most common AIDS-defining illnesses,
especially in the northeast India, as well as across Burma (Myan-
mar), Cambodia, Vietnam, Taiwan and Southern China, to Indo-
nesia. Patients are increasingly diagnosed in other parts of the
world after being exposed in Asia. Therefore, it is increasingly
important for those, who are working in the field of HIV to recog-
nise this emerging infection® and provide a scientific basis for
treatment measures.
Currently, Penicillium marneffei in HIV-infected patients is
treated worldwide through the use of an antifungal comprehensive
treatment. However, there are many researchers suggesting that it

Authors’ affiliations: *Guangxi Key Laboratory of AIDS Prevention and Treat-
ment, Guangxi Medical University, Nanning, Guangxi, China, ?School of Public
Health, Guangxi Medical University, Nanning, Guangxi, China.
*Corresponding author and reprints: Jiegang Huang PhD, Guangxi Key Labora-
tory of AIDS Prevention and Treatment, Guangxi Medical University, Nanning
530021, Guangxi, China, School of Public Health, Guangxi Medical University,
Nanning 530021, Guangxi, China. Postal Address: School of Public Health,
Guangxi Medical University, Nanning 530021, Guangxi, China. Tel: +86-771-
13878833650, Fax: +86-771-5300519, Cell phone: +86-13878833650, E-mail:
katooo@163.com.

Accepted for publication: 27 May 2015

can be effective to use a single dose of itraconazole antifungal
therapy.>” There are also studies recommending the integration of
Amphotericin B and itraconazole for treatment.28 However, dur-
ing the early development of the treatment option, itraconazole
was not recommended for this purpose.® This leads to the ques-
tion, is it actually effective to use a single dose of itraconazole as
an antifungal therapy? To answer this question, in this study, clin-
ical RCTs were used to conduct a meta-analysis, and systemical-
ly review the effectiveness of single-use itraconazole for treating
Penicillium marneffei infection in HIV-infected patients.

Materials and Methods

Document retrieval

A literature search was performed using the PubMed, EMbase,
Ovid, Web of Science, Science Direct, and CNKI databases.
For the search, the keywords HIV, AIDS, Penicillium marneffei
(PSM), treatment, and clinical medication were used. The refer-
ence time was defined as being from the time the database was
built until August 2014.

Literature inclusion criteria

Type of Study

RCTs of studies about Penicillium marneffei infection in HIV
medication

Subjects

HIV-positive patients were diagnosed with Penicillium marnef-
fei infections
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Interventions

HIV and Penicillium co-infected patients received a single an-
tifungal itraconazole (oral or topical use) daily or intermittently
during treatment.

Outcomes

Penicillium infection severity was effectively controlled or mit-
igated, without recurrence to some extent, and lifespan was ex-
tended.

Document exclusion criteria

The original literature was excluded if their experimental design
was poor, sample data were incomplete or explained unclearly, or
the number of outcomes from the test and control groups could
not be extracted. The repeatedly published literatures were also
eliminated.

Information extraction and methodological quality of com-
ments

Literature screening and data extraction were conducted inde-
pendently by individuals. We contacted with the authors via tele-
phone or letter if some information of their papers was unclear or
missing. Jadad quality scale rating was carried out to determine
studies” methodological quality, according to the following cri-
teria (as defined by the Cochrane Handbook 5.1.0, the full scores
were 5): 1) total two scores for randomized design (one score was
given if just mentioned randomize design, while the other score
was given if there was detailed and appropriate method descrip-
tion in the paper); 2) total two scores for double-blind design, one
score was given if just mentioned double-blind, while the other
score was given if there was detailed description of double-blind
implementation in the paper; 3) total one score for introduction
about the presence and loss to follow-up of participants, giv-
ing one score if there was appropriate description, otherwise 0
score. The paper with a total score of 0 to 2 was categorized into
low-quality literature, while 3 to 5 was categorized into high-qual-
ity literature.

Statistical analysis

A meta-analysis was performed using Statal2.0 software. Quan-
titative data, using relative risk (RR) as a treatment for drug anal-
ysis, statistics, and each volume was indicated by a 95% CI value.

Effect on Treatment for Penicillium Marneffei with HIV Infection

The X2 test was used to assess heterogeneity in the meta-analysis.
A fixed effects model was applied when the data were statistically
different regarding homogeneity (P > 0.05, I> < 50%). Conversely,
when there was heterogeneity between the data (P < 0.05, I2 >
50%), a random effects model was used.

Bias estimates

Sensitivity analysis was carried out by comparing the result
changes between before and after excluding different weighted
studies. Publication bias was determined by drawing a funnel
plot, using a linear regression model (Egger France). Funnel plot’s
symmetry was tested, when intercept’s 95% CI containing 0 (P >
0.05), indicating that the funnel plot was symmetrical.

Results

The basic characteristics of the study

In initial search, with merging retrospective method, we ob-
tained 486 relevant abstracts (excluding non-RCTs), 472 of them
we could not extract outcomes data from test group and control
group. Through full text reading, 12 references®>"1%-16 were re-
mained. Then seven studies were excluded due to being incom-
plete or duplicate.’®*® Ultimately, five studies met the inclusion
criteria.>" The process used for conducting the meta-analysis is
shown in Figure 1. The basic characteristics of the included stud-
ies are shown in Table 1.

Methodological quality assessment

The results of the methodological quality evaluation are shown
in Table 2. Literature included five multi-centre, randomised,
blinded, and placebo control groups. Five studies,*” reported a
baseline of the test group and control groups, with no statistical
difference between the groups, and is comparable. Four studies
reported the number of exits and specific reasons for lost cases.
There was a case, which was lost for unknown reasons, but the
case was still included in the original statistical analysis using the
method of randomisation analysis.® According to the Jadad score,
in the included studies there were four methods that scored > 3
points, qualified these studies as high quality research.

Meta-analysis results
A total of five documents on 467 Penicillium marneffei infec-

Table 1. The basic characteristics of the included studies

Test group Control group
Yi Literat Auth i i
ear terature uthor Deaths(n) Total number(N) Mcz%llty Deaths(n) Total number(N) MO([;?)“W
2002 [3] S. Chariyalertsak 12 63 19.05 11 66 16.67
1998 [4] K. Supparatpinyo 1 36 30.56 15 35 42.86
2012 [5] M. Larsson 11 77 14.29 5 49 10.20
2008 [6] T. Wu 2 10 20.00 5 34 14.71
2008 [7] L. Li 2 6 8888 16 93 17.20
Table 2. The analysis of the quality status of the evaluation results

Literature Randomization case Blinded description Lost or quit Jadad score

[3] Full Only double-blind Clear 4

[4] Full Only double-blind Clear 4

[5] Only random Only double-blind Clear 3

[6] Only random Only double-blind Clear 3

[7] Only random Only double-blind Not Clear 2
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Figure 1. A literature study included in the analysis flow chart
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Figure 3. The analysis of included literature publication bias funnel plot

tions in HIV individuals were used, of which, the total number
of the test group was 192 and the number of individuals in the
control group was 275. According to the heterogeneity test (X2 =
2.87, 12=0.0%, P = 0.580), there was no heterogeneity between
these studies using the fixed effect model. Considering the test
group and the control group, the combined effect of the amount
of RR was 1.03. This indicates that the meta-analysis was not sta-
tistically significant (95% CI: 0.69 ~ 1.54), P> 0.05, as shown in
Figure 2.

Sensitivity analysis

The main characteristics that were investigated in the sensitivity
analysis are: changes in inclusion criteria, exclusion of low-qual-
ity studies, use of different statistical methods and model analysis
of the same information. The author removed the two samples that
had low volume, weight < 10% of the literature,*® or the re-esti-
mated combined effect size RR (95% CI) value of 0.99 (0.64 ~
1.52), P > 0.05. After switching to the random effects model, the
RR (95% CI) value of 1.02 (0.68 ~ 1.52), P> 0.05, compared with
the previous results of the sensitivity analysis and the results of the
meta-analysis, did not change much.

Publication bias recognition

Drawing the funnel plot showed that the five included pieces
of literature appeared on the map, and the combined effect of the
amount of RR spreading to the distribution centre was the result
of a large sample size at the top of the funnel plot (Figure 3).
The linear regression analysis showed (Figure 3) the intercept of
1.031783, 95% CI value of the intercept: -2.467271 ~ 4.530837,
including 0; t = 0.94, P = 0.417 > 0.05. This indicated that the
funnel plot was symmetric and the research did not appear to have
publication bias.

Discussion

In this study, five RCTs were enrolled in the final analysis, for a
total of 467 HIV co-infection with Penicillium marneffei positive
individuals, including the single-use itraconazole group (experi-
mental group) of 192 individuals. There were 37 cases of death,
making the mortality rate 19.27%. In the placebo group (control
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group), there were 275 individuals, with 51 cases of death and
a mortality rate of 18.55%. Interventions included in the study
involved the use of itraconazole. Each study used different dosing
regimens and doses, while showing itraconazole being used for the
treatment of HIV co-infection with Penicillium. The meta-analy-
sis showed that HIV co-infection with Penicillium marneffei had
a combined effect of the amount of RR = 1.03 (95% CI: 0.69 ~
1.54), P> 0.05, indicating that the effectiveness of a single-use of
itraconazole to treat HIV co-infection with Penicillium marneffei
and the group of unused itraconazole for treatment demonstrated
no differences. The publication bias analysis showed a funnel plot
that was symmetrical, indicating that the impact of this research
could ignore the publication bias.

Publication bias probably affects the accuracy of meta-analy-
sis, since the studies with positive results were easier to be pub-
lished, compared with the negative ones.'” In our study, sensitiv-
ity analysis was conducted, by excluding those studies with low
sample size and weight (< 10% of the literature); found that the
meta-analysis results did not change much. The funnel plot anal-
ysis indicated that the various studies had a point distribution of
basic symmetry that was funnel-shaped. The linear regression
analysis also showed that the funnel plot was symmetrical. The
funnel plot, using the Begg and Egger method, showed that the
publication bias was small, indicating that the potential bias had
no significant impact on the final conclusions.

These results confirm that single-use itraconazole for the treat-
ment of HIV co-infection with Penicillium marneffe is invalid,
indicating that a single-use of itraconazole could not reduce the
mortality of HIV co-infection with Penicillium marneffe. There-
fore, if HIV co-infection with Penicillium marneffe is experienced
in clinical practice, using combination therapy should be consid-
ered rather than only using itraconazole therapy. In fact, the stud-
ies show that combining the use of penicillin B and itraconazole
for the treatment of HIV co-infection with Penicillium marneffe
was more feasible, demonstrating that up to 97.3% of the patients
showed a significant therapeutic effect. These patients also did not
have a serious adverse drug reaction.** Many studies jointly rec-
ommended ketoconazole with itraconazole as a treatment for mild
to moderate HIV co-infection with Penicillium marneffe, making
this the first drug of choice.®



Finally, this meta-analysis had some limitations. Future studies
should be designed to be more rigorous, using more reliable meth-
ods and a multi-centre crowd RCT comprehensive analysis of the
clinical research in order to make more accurate and comprehen-
sive conclusions.
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