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Abstract

Background: Lymphatic Filariasis (LF) is a neglected tropical disease caused by filarial nematode parasites
(Wuchereria bancrofti, Brugia malayi, and B. timori), which is transmitted via mosquitoes in the form of
microfilariae (Mf). The transmission cycle for each species is the same parasites or worms transmitted
through the bite of all types of mosquitoes. The most severe clinical manifestations of LF are lymphedema
and elephantiasis. The treatment of filariasis receives mass drug administration with a single dose of the
triple-drug oral regimen. Therefore, the World Health Organization (WHO) reported that the triple-drug oral
regimen was an LF treatment.

Methods: The research is in the form of systematic review research using the PRISMA (Preferred Reporting
Items for Systematic Review and Meta-analysis) method, which is carried out systematically. The research
was conducted in December-February with a review of articles published in the last 5 years (2018-2023).
Researchers searched for literature independently through PubMed and Science Direct.

Results: Triple drug therapy or a combination of Ivermectin-Diethylcarbamazine -Albendazole (IDA) is safer
and more tolerable for filariasis than dual drug (combination of Diethylcarbamazine -Albendazole/DA),
according to various articles. In addition, IDA reduces microfilaria formation more than DA. Most filariasis
treatment side effects are modest, such as fever and soreness.

Conclusion: In comparison to dual drug therapy, triple drug therapy exhibits a substantial advantage;
however, the level of endemicity and the species of the causative agents must be considered when applying
this approach.
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The transmission cycle of filariasis through

Introduction

Lymphatic Filariasis (LF) is a neglected
tropical disease caused by filarial nematode
parasites (Wuchereria bancrofti, Brugia malayi,
and B. timori), which are transmitted via
mosquitoes in the form of microfilariae (Abuelazm
et al., 2022). W.bancrofti is the leading cause of
LF worldwide, while in Indonesia, it is caused by
Brugia malayi and B. timori (Supali et al., 2021) .
The type of nematode that causes filariasis is found
in lymphatic vessels and can cause lymphedema,
elephantiasis, hydroceles, and disfigurement
(Abuelazm et al., 2022; Weil et al., 2019).

adult worms’ nests in the lymphatic vessels
disrupts the normal function of the lymphatic
system (Azhar ef al., 2023). Lymphatic filariasis is
transmitted by different types of mosquitoes, for
example, by the Culex mosquito, widespread
across urban and semi-urban areas; Anopheles,
mainly found in rural areas, and A4 edes, mainly in
endemic islands in the Pacific (World Health
Organization, 2023).

The most severe clinical manifestations of LF
are lymphedema and elephantiasis. Lymphatic
dysfunction has been shown to predispose infected
individuals to secondary bacterial and fungal
infections and trigger inflammatory reactions in the
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skin and subcutaneous tissue that accelerate
lymphedema's  progression and  precipitate
elephantiasis development (Kanaan Al Tameemi &
Raiaan Kabakli, 2019; Kar Shantanu Kumar &
Jagadish Hansa, 2018) .

Lymphatic Filariasis occurred in 81 countries,
and about 68 million people were at risk of
infection in 2014, including 36 million microfilaria
carriers, 19 million hydrocoele cases, and 17
million lymphedema cases (Weil et al., 2021;
Willis et al., 2020). In Indonesia specifically, there
are 236 districts and cities, and as of the conclusion
of 2021, there have been 9,354 cases of filariasis
resulting in permanent disability across 34
provinces (Direktorat Jenderal Pencegahan dan
Pengendalian Penyakit, 2022). The five provinces
exhibit the highest prevalence of chronic filariasis
cases: Papua, East Nusa Tenggara (NTT), West
Papua, Western Java, and Aceh. Therefore, to stop
the spread of filariasis, in 2000, the WHO launched
the Global Program to Elimination (GPELF),
which has now achieved very significant progress
(Supali et al., 2021; Weil et al., 2021).

There are two pillars of the Global Program to
Eliminate Lymphatic Filariasis is mass drug
administration (MDA) with anti-filarial drugs (to
reduce the risk of new infections and utilizing the
following three anti-parasitic medications is
essential: albendazole (ALB), diethylcarbamazine
(DEC), and ivermectin (IVM) and protocols for
morbidity management and disability prevention
(MMDP) to help persons with lymphedema,
elephantiasis and hydrocele) (Weil ef al., 2021).

Notwithstanding the advancements, the
GPELF encounters numerous obstacles, and the
objective of eliminating lymphatic filariasis by
2020 was not met. Several nations with a high
prevalence of lymphatic filariasis still necessitate
Mass Drug Administration (MDA). Certain
individuals had not yet initiated the Mass Drug
Administration (MDA) (Rahim & Karim, 2022),
While others had not implemented MDA in all
areas affected by the disease. Furthermore, surveys
done in certain countries for at least five years
following the implementation of the Mass Drug
Administration (MDA) revealed that the conditions
required to cease MDA were not satisfied (Prada et
al., 2020).

The Health Organization (WHO) reported
that 51 countries continued to require mass drug
administration (MDA) as an LF treatment.
Presently, oral administration of a combination of
albendazole (ABZ) and diethylcarbamazine (DEC)
is the first-line chemotherapy in MDA for LF
treatment to target the filarial nematodes (Permana
et al., 2019). However, a single dose of the triple-
drug oral regimen of ivermectin (200 pg per kg of
body weight) plus diethylcarbamazine (6 mg per
kg of body weight) plus albendazole (400 mg) or a
single dose of triple therapy (IDA or combination
of IVM, DEC, and ALB) is preferable to dual
therapy (IVM, and ALB or IVM, and DEC) in
terms of microfilaria clearance from the blood,

according to recent studies (King et al., 2018; Weil
et al., 2019). IDA's effectiveness in standard dual
therapy (IVM and ALB) has not been evaluated in
Africa.

Computer simulation studies suggest that
replacing dual therapy with triple therapy,
assuming a high degree of compliance could
significantly speed up the eradication of lymphatic
filariasis (Irvine ef al., 2017). The drugs employed
in the triple drug regimen possess a wide safety
margin; billions of doses were administered
through lymphatic filariasis eradication operations.
Conversely, a recent literature analysis indicates
that treatment methods for lymphatic filariasis
often result in minor to moderate side effects
(Bjerum et al., 2023; Edi et al., 2019; Willis et al.,
2020).

Our objective was to assess the effectiveness
and safety of triple therapy compared to dual
therapy in individuals with microfilaria infection
and the community’s endemic to lymphatic
filariasis.

Method

On this topic, the research is in the form of
systematic review research using the PRISMA
(Preferred Reporting Items for Systematic Review
and Meta-analysis) method, which is carried out
systematically.

Sources for data and methods of
searching

In February, we conducted a comprehensive
search through the electronic databases MEDLINE
(PubMed), EMBASE, and Science Direct,
reviewing articles published in the last 5 years
(2018-2023). Researchers searched for literature
independently using keywords combined with
Boolean: "Filariasis OR Lymphatic Filariasis AND
Triple Drug OR Regiment Ivermectin AND
Diethylcarbamazine AND Albendazole".
Therefore, Articles published in English on triple-
drug therapy for filariasis were mostly used by the
population in this study. The inclusion criteria
required to compile a systematic review include the
following: 1) triple combination dose and duration
of therapy; 2) effectiveness and clinical
improvement of patients; 3) side effects; and 4)
prognosis.

The exclusion criteria consist of 1) The article
can't be fully accessed; 2) The article wasn't in the
English language; 3) The article is outside the time
frame; 4) The article topic is not about the
treatment of LF.

The most important thing that must be done in
doing a systematic review is to look at the
suitability of the title and abstract in each piece of
literature to see whether there is a match with the
topic. This section contains the results of the
research and its discussion. Adequate data must
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support the results obtained from research.
Research results and findings must answer the

research hypothesis or research question stated
previously in the introduction section.

Identification of studies via databases and registers

!
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Figure 1. Prisma Flow Chart
(Agrawal et al., 2024; Akl et al., 2024)

Result

Based on database identification, several
articles contain a combination of the drug
albendazole (ALB), diethylcarbamazine (DEC),
and ivermectin (IVM) as filariasis therapy. The
article includes treatment, outcome, side effects,
and prognosis. The treatment section consists of a
dose that is appropriate to age. Meanwhile, the
outcome is the success achieved after treatment. In
addition, during treatment, side effects often occur,
one of which is filariasis.

The development of a disease can be
predicted through prognosis, which usually
depends on age, gender, and the treatment method.
Providing filariasis treatment can’t be done
haphazardly because it should not be given just like
that age < 5 years, weight less than 15 kg,
pregnancy (or last menstrual period > 4 weeks ago
or unknown), breastfeeding within 7 days of
delivery, acute or chronic illness severe enough to
interfere with activities of daily living, or any
history of previous allergy to the study drugs
(Supali et al., 2021).

Edi's study (2019) showed that all subjects
experienced mild AEs; 28% and 25% of infected
and uninfected participants experienced grade 2
AEs, respectively. There were no severe or
profound adverse events. Only fever (16 of 32
versus 4 of 24, P<0.001) and scrotal pain/ swelling
in males (6 of 20 versus 0 of 12, P = 0.025) were
more frequent in infected than uninfected
participants. All LF-positive participants were
amicrofilaremic at 7 days post-treatment, and 27 of

31 (87%) remained amicrofilaremic 12 months
after treatment (Edi et al., 2019).

Weil’s study (2019) showed that treatment
assignments in each study site were randomized by
residence locality. Medical teams with active
follow-up assessed adverse events (AEs) for 2 days
and passive follow-up for an additional 5 days. A
total of 26,836 persons were enrolled (13,535
females and 13,300 males). A total of 12,280
participants were treated with DA, and 14,556 were
treated with IDA. On day 1 or 2 after treatment,
97.4% of participants were assessed for AEs. The
frequency of all AEs was similar after IDA and DA
treatment (12% versus 12.1%, adjusted odds ratio
for IDA versus DA 1.15, 95% CI 0.87-1.52, P=
0.316); 10.9% of participants experienced mild
(grade 1) AEs, 1% experienced moderate (grade 2)
AEs, and 0.1% experienced severe (grade 3) AEs.
Rates of serious AEs after DA and IDA treatment
were 0.04% (95% CI 0.01%-0.1%) and 0.01%
(95% CI 0.00%—-0.04%), respectively. Severity of
AEs was not significantly different after IDA or
DA. Five of six serious AEs reported occurred after
DA treatment. The most common AEs reported
were headache, dizziness, abdominal pain, fever,
nausea, and fatigue. AE frequencies varied by
country and were higher in adults and

in females. AEs were more common in study
participants with microfilaremia (33.4% versus
11.1%, P< 0.001) and more common in
microfilaremia participants after IDA than after DA
(39.4% versus 25.6%, P< 0.001) (Weil et dl.,

2019).
Hardy’s study (2020) showed that 3612

International Journal of Biomedical Science and Travel Medicine (IJBSTM)

Volume 2, Number 1, 2025

ISSN (online) 3047-7433
ISSN (print) 3047-7441


https://issn.brin.go.id/terbit/detail/20240404390985649
https://issn.brin.go.id/terbit/detail/20240404510968929

A Systematic Review: The Effectiveness of Triple Drug versus Dual Drug ...| Page 10

enrolled and eligible participants, 1216 were
randomized to DA and 2396 to IDA. Age and sex
in both groups were representative of the
population. Over 99% (3598) of participants
completed 7 days of follow-up. Adverse events
were reported by 600 participants (16.7%),
distributed equally between treatment groups, with
most graded as mild (93.2%). IDA has comparable
safety to DA with the same frequency of adverse
events experienced following community mass
drug administration. The presence of co-endemic
infections didn’t increase adverse events (Hardy et
al., 2020).

Willis’s study (2020) showed that In our
sample of 4420 people aged >2 years (2.2% of the
population), age-adjusted estimates indicated that
89.0% of the eligible population were offered
MDA, 83.9% of the eligible population took MDA
(program coverage), and 80.2% of the total
population took MDA (epidemiological coverage).
Overall, 83.8% (2986/3563) reported that they did
not feel unwell at all after taking MDA. Mild AEs
(feeling unwell but able to do normal everyday
things) were reported by 13.3% (476/3563) and
moderate or severe AEs (feeling unwell and being
unable to do normal everyday activities such as
going to work or school) by 2.9% (103/3563) of
participants (Willis et al., 2020).

Supali’s study (2021) showed that Fifty-five
eligible participants were enrolled; 28 and 27
persons were randomized to the IDA and DA
treatment arms. Only 3 of 28 participants (10.7%)
were Mf positive 24 hr. after IDA treatment with a
geometric mean density of 1 Mf/ml (range 1-2 Mf/
ml). In contrast, 19 out of 27 participants (70.4%)
were Mf positive 24 hr after DA (geometric mean
Mf density 10 Mf/ml; range 1-110 Mf/ml). Only 1
of 27 participants (3.7%) in the IDA treatment
group was Mf positive 12 mo after treatment (10
Mf/ml). In contrast, 10 out of 25 participants (40%)
were Mf positive 12 mo after DA with Mf counts
that ranged from 2 to 123 Mf/ml. Differences in
percentages of participants with complete Mf
clearance by treatment group were highly
significant at 24 hr. and 12 months (p < 0.001 and
p = 0.004, respectively). Fifteen participants in the
IDA treatment group (54%) experienced 19 AEs
(17 grades 1 and two grade 2). Ten participants in
the DA group (37%) experienced 14 AEs, all grade
1 (Supali et al., 2021).

Based on the literature of this study, it
suggested using triple therapy rather than dual
therapy. Dual therapy has several issues, such as:
(1) Compared to triple therapy, dual therapy is less
effective at eliminating microfilariae from the
blood. For instance, studies indicate that triple
therapy is associated with substantially higher
clearance rates at 12 months following treatment
(Abuelazm et al., 2022; Laman et al., 2022). (2)
Dual therapy may necessitate multiple rounds of
treatment over several years to attain the same
results as a single dose of triple therapy, as it has a
lower efficacy in microfilaria  clearance.

Consequently, a longer time is required for
elimination (Laman et al., 2022). (3) Delayed
Disease Eradication: The reduced efficacy and
delayed clearance of microfilariae may restrict its
effectiveness in expediting lymphatic filariasis
elimination efforts, particularly in highly endemic
regions (Irvine et al., 2017).

Triple therapy offers numerous benefits,
including (1) Triple therapy (Ivermectin,
Diethylcarbamazine, and  Albendazole) s
substantially more effective than dual therapy in
removing microfilariae from the blood. In contrast
to dual therapy, which has reduced clearance rates,
research indicates that a single dose of triple
therapy can eradicate microfilariae in up to 96% of
patients within 12 months (Abuelazm et al., 2022) ;
(2) Accelerate Elimination Objectives: The triple-
drug regimen can expedite global eradication
efforts by reducing the number of mass drug
administration (MDA) cycles required to achieve
elimination targets, particularly in regions with
high baseline prevalence (Irvine et al., 2017,
Khaemba et al., 2023) (3) Triple therapy is
generally well-tolerated in endemic communities
even though it causes more frequent moderate side
effects (e.g., headache, fatigue) (Yana, 2021). (4)
Single-Dose Regimen: In contrast to multiple
cycles of dual therapy over several years, single-
dose administration simplifies treatment logistics
and enhances compliance (King et al., 2018;
Molyneux, 2018).

Despite the numerous benefits of triple
therapy, there are also a few disadvantages that
must be considered, including enhanced minimal
side effects (Budge et al., 2018; Weil et al., 2019);
in comparison to dual therapy, triple therapy is
correlated with a greater incidence of mild-to-
moderate side effects, including nausea and
migraines. These effects typically reach their
maximum intensity within 1248 hours of
treatment but subside within a week (Gusti et dl.,
2021). Implementation Obstacles: The efficacy of
triple therapy in mass drug administration
programs is contingent upon high population
coverage and adherence. In regions with logistical
challenges, its effectiveness may be restricted by
poor compliance or systematic non-adherence
(Tripathi et al., 2022). Restricted Applicability in
Specific Regions: The use of Ivermectin in triple
therapy is not recommended in areas that are co-
endemic with Loa Loa due to the risk of severe
adverse reactions, such as encephalopathy
(Boussinesq et al., 1998; Chesnais et al., 2020;
Lenk et al., 2020).

The implementation of triple medication
therapy for the eradication of lymphatic filariasis
should consider several factors, which are based on
the advantages and disadvantages mentioned
above: High-Prevalence Areas: Countries with
elevated baseline prevalence of lymphatic filariasis
may contemplate transitioning to triple therapy, as
it may diminish treatment cycles and expedite
elimination timelines (Irvine et al., 2017; Njenga et
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al., 2024; Weil et al., 2021). Low-Prevalence
Areas: In places characterized by low prevalence or
where dual therapy has already yielded

substantial advancements, the continuation of
dual therapy may be adequate (Yana, 2021; Gyapong
et al., 2018). Co-Endemic Regions: In regions co-
endemic with Loa Loa or where Ivermectin
administration is contraindicated, dual therapy is the
safer alternative (Beng et al., 2020; Kamgno et al.,
2016).

Conclusion

In summary, whereas triple therapy provides
considerable  advantages in  high-prevalence
contexts, the persistence of dual therapy in low-
prevalence regions can be a sufficient and effective
strategy. This technique optimizes resources while
ensuring a balance between efficacy and
tolerability in the last stages of LF eradication
attempts. The weakness of these articles was that
variations in research populations (e.g., age,
gender, ethnicity), disease severity, drug
administration techniques, and outcome measures
that could create variability define the weakness of
these studies. This could complicate the synthesis
of findings and lower the validity of conclusions.
The variations in control groups or comparator
arms between studies could mask the actual impact
of triple versus dual therapy; small sample sizes
and short follow-up times in the included studies
could restrict the capacity to identify long-term
effects or rare outcomes, so compromising the
robustness of the results.
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Appendix

Table 1. Articles list detail

Data Author Title Methods Treatment Outcome Side Effect Prognosis
Edi et al, | Pharmacokinetics, Cohort Study | A fixed dose of | A single co- | Fever, Hemodynamic | Triple-drug therapy was
2019 (Edi et | safety, and efficacy of | and random- | 400 mg ALB was | administered dose of | changes, hematuria, | well tolerated in both LF-
al., 2019) a single co- | ized used for all | ivermectin (IVM) plus | headache, abdominal pain, | infected and uninfected
administered dose of participants. IVM | diethylcarbamazine diarrhea, fatigue, muscle/ | individuals. It was ade-
diethylcarbamazine, and DEC doses | (DEC) plus joint ache, lightheaded- | quate for clearing Mf of
albendazole, and were 200 pgkg ness, scrotal pain/swelling, W. bancrofti in lvorian
ivermectin in adults and 6 mg/ kg, | albendazole (ALB), or | itching, cough, swelling, | participants for up to 1
with  and  without respectively triple-drug  therapy, | back pain, rash, and | year after treatment.
Wuchereria bancrofti was recently found to | nausea/vomiting
infection in Co'te be more effective for
d’Ivoire clearing microfilariae
(Mf) than standard
DEC plus ALB cur-
rently used for mass
drug  administration
programs for lymphat-
ic filariasis (LF)
Weil et al., | The safety of double | Cluster ran- | Participants were | A  more effective | Fever, headache, and | The triple-drug IDA
2019 (Weil | and triple-drug com- | domized study | treated with a | treatment, such as | myalgia are believed to be | regimen was well tolerated
etal., 2019) munity mass drug single oral dose | IDA, might be ex- | triggered by the death of | in a variety of LF-endemic
administration for of IDA (IVM 200 | pected to be associated | Mf, and the risk of sys- | settings and generally as
lymphatic filariasis pn gkg + DEC 6 | with a higher rate of | temic AEs following | safe as the reference two-
mg/kg + ALB (a | AEs. Indeed, mild to | treatment is related to | drug DA regimen
fixed dose of 400 | moderate AEs were | blood Mf counts.
mg)) or with DA | more common after
alone. IDA treatment than
after JA or DA in
clinical trials
Hardy et al., | The safety of com- | Cluster ran- | ALB was provid- | Three  anti-parasitic | Fatigue, headache, dizzi- | MDA using triple drug
2020 (Hardy | bined triple drug | domized study | ed as a fixed oral | drugs, albendazole, | ness, myalgia, diarrhea, | therapy as an elimination
et al., | therapy with ivermec- dose of 400mg. | diethylcarbamazine, rash, dyspnea, and chills. | strategy for lymphatic
2020b) tin, diethylcarbamaz- DEC and IVM | and ivermectin, have | One participant who | filariasis in Fiji is as safe
ine, and albendazole in were dosed | therapeutic  efficacy | received a dual drug | as the current dual drug
the neglected tropical according to | against lymphatic | regimen had dizziness and | combination implemented
diseases  co-endemic weight and whole | filariasis and so have | hypertension,  requiring | and accepted by communi-
setting of Fiji: A tablet ranges, | been included by | overnight hospitalization. | ties since 2002. Our re-
cluster randomized aiming for 6mg/ | WHO in MDA recom- | One participant with pre- | sults provide confidence in
trial kg and 200pg/kg, | mendations, with the | existing lower limb lym- | the safety of IDA within

respectively.

specific  choice  of
agents dependent on
the presence of other
endemic pathogens

phoedema developed
cellulitis of the limb five
days after triple-drug
treatment

other Pacific populations
where lymphatic filariasis
remains endemic, along
with scabies and soil-
transmitted helminths

Willis et al., | A community survey | A cross- | The number of | WHO recommends the | Mild AEs: Fever, head- | For community acceptance
2020 (Willis of coverage and ad- sectional tablets was calcu- use of two annual ache, dizziness, malaise, of MDA, medications
et al., 2020) verse events following | cluster lated based on | rounds of a triple-drug | myalgia, fatigue, and GI. | must be well-tolerated,
country-wide triple- body weight IVM | combination Localized AEs : Subcuta- | and side effects must
drug mass drug admin- 150 — 200 pg/kg, | (ivermectin, diethyl- | neous/scrotal nodules, | occur at an acceptably low
istration for lymphatic DEC 6mg/kg, and | carbamazine, albend- spermatic cord swelling, | level.
filariasis  elimination, ALB 400mg azole [IDA]), a regime | lymphadenitis, or new
Samoa 2018 shown to be potential- | onset hydrocoele or lym-
ly more effective for | phoedema  occur less
achieving  sustained | frequently
clearance of microfi-
lariae
Supali et al., | An open label, ran- | Randomized Participants IDA was highly effec- | Fever, muscle pain, lower | IDA was well-tolerated for

2021(Supali
etal., 2021)

domized clinical trial
to compare the tolera-
bility and efficacy of
ivermectin plus dieth-
ylcarbamazine and
albendazole vs. dieth-
ylcarbamazine plus
albendazole for treat-
ment  of  Brugian
filariasis in Indonesia

treated with a
single oral dose
of IVM 200 pg/
kg body weight
DEC 6 mg/kg and
ALB (a fixed
dose of 400 mg)

tive for clearing Mf
for at least one year,
and it was as well
tolerated as DA. The
present study also
showed that IDA
cleared Mf from the
blood more quickly
than DA

back pain, joint pain,
abdominal pain, headache,
drowsiness, cough, and
chronic  surgical  site
infection

treatment of B. timori
infections and that it
cleared B. timori Mf more
efficiently than DA. If
these results are confirmed
in larger community trials,
IDA has the potential to
accelerate LF elimination
in Indonesia and in other
areas that are endemic for
Brugian filariasis
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