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Background: Gestational helminth infections are correlated to adverse outcomes including 

maternal anemia; as such, treatment is recommended. However, little published high-quality data 

exist around the efficacy, safety, and tolerability of anti-helminthics in pregnancy. We therefore 

conducted a systematic review and synthesized the available data on maternal outcomes 

following gestational treatment of intestinal nematodes to help guide clinical decision-making. 

Methods: Five electronic databases were searched for studies reporting the efficacy, safety, or 

tolerability of anti-helminthic drugs for gestational treatment of intestinal nematodes. Studies 

were systematically screened, followed by data extraction. Trial quality was assessed using the 

GRADE approach. We conducted a narrative synthesis followed by meta-analyses using 

random-effects models as appropriate. Data were summarized using qualitative and quantitative 

measures for specific parasitic infections as well as efficacy and safety of anti-parasitic agents. 

Outcomes of interest included: maternal anemia, minor adverse outcomes, pregnancy loss, pre-

mature delivery, prevalence of infection, and cure rate. 

Results: 23 studies were included. Gestational treatment with albendazole had cure rates up to 

90% for hookworm and Ascaris, but only 50% for Trichuris. Mebendazole had an overall cure 

rate of ≤70% for Ascaris, hookworm, and Trichuris. Pooled relative risk reduction of hookworm 

prevalence at delivery with albendazole compared to placebo was 90% (95%CI 0.09-0.15, n=2, 

I
2
=0%). Rate of pregnancy loss and hemoglobin concentration did not differ between 

albendazole or mebendazole versus placebo, and rates of pre-term delivery were similar in 

albendazole-treated pregnant women versus controls. Ivermectin demonstrated a cure rate of 

29% for hookworm and 56% for Trichuris in pregnant women. No serious adverse events were 

attributable to any drug studied. 
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Conclusions: With increased international travel and migration of vulnerable populations, 

practitioners will encounter nematode infections in pregnant patients. Our analysis supports that 

albendazole in pregnancy has high cure rates for STHs and is safe for the mother.  
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Introduction:  

Traveling to, or migrating from, equatorial regions of the world places individuals at risk 

for communicable infectious diseases, including helminthic infections. The dearth of adequate 

sewage and sanitation systems, proliferation of insect vectors such as mosquitoes, risk taking 

behaviours on the part of the traveler, and other climatologic and environmental factors work in 

concert to elevate the risk of potential exposure to infection. It has been estimated that up to 87% 

of returning travelers will suffer some sort of travel-related illness, either during or after travel.
1-3

  

For parasitic infections, specifically, in a study of 3528 returned travelers (N=2315) or new 

immigrants (N=1213) presenting to a large academic health sciences center in Toronto, Canada, 

1010 (29%) were noted to have at least one parasitic infection.
4
  The most well-represented 

helminthic infections in that population included schistosomiasis and strongyloidiasis, with 

migrants shouldering the burden of imports of schistosomiasis (OR=3.4 compared to returned 

travelers), and intestinal helminths (OR=4.2), such as strongyloidiasis (OR=2.1).
4
  

Based on the frequency of international travel, large mobile migrant diasporas situated 

throughout North America, Europe, and Asia/Oceania, as well as an appreciable burden of 

parasitic infections in ill returned travelers, it is likely that physicians caring for such populations 

will need to treat intestinal helminth infections in pregnancy, beyond the mass drug 

administration (MDA) programming in place in endemic areas. However, for many such 

helminth infections and individual anti-helminthic agents, quality evidence supporting specific 

management strategies is extremely limited.
5
 Authoritative resources on drug safety during 

pregnancy, such as the Food and Drug Administration (FDA), Health Canada, and European 

Medicines Agency (EMA), have minimal published information on anti-parasitic agents and 

have none on anti-helminthic agents. A gap in knowledge surrounding appropriate management 
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of helminth infections in pregnant women has been previously documented among American 

obstetricians and gynaecologists, with the authors concluding that amongst these specialists, 

“there is a wide variation in knowledge" of parasitic diseases that are likely to be encountered.
6
 

In the Bellagio Declaration,
7
 the WHO recently established the importance of targeting 

women of reproductive age to treat soil-transmitted helminth (STH) infections in pregnancy 

since if left untreated, they can cause serious maternal and neonatal complications.
7–11

 Soil-

transmitted helminthiases include infections with the nematodes: Ascaris lumbricoides 

(roundworm), Trichuris trichiura (whipworm), and Ancylostoma duodenale or Necator 

americanus (hookworm). Intestinal parasitic infections in pregnancy necessitate consideration of 

numerous factors including the potential safety, efficacy, and tolerability of an anti-helminthic 

drug for the mother, as well as potential maternal complications during pregnancy and labour 

and delivery. For each of these considerations, a substantial knowledge gap exists, with few 

definitive published and authoritative resources to guide clinical decision-making.
5
 Attempts to 

address this gap have been made. Namely, there have been two recently published systematic 

reviews on treating STH infections with benzimidazoles during pregnancy and subsequent 

maternal outcomes.
5,10

 Salam and colleagues included prospective randomized controlled trials 

(RCTs) assessing maternal anemia,
10

 while Gyorkos and St-Denis included a range of study 

designs investigating multiple maternal outcomes after the use of albendazole or mebendazole in 

pregnancy irrespective of the presence of a helminth infection.
5
 We aim to further extend these 

reviews by including studies that investigate the impact of common medications used to treat 

nematode infections including the soil transmitted helminthiases, strongyloidiasis (Strongyloides 

stercoralis), and pinworm (Enterobius vermicularis) in pregnant patients. Drugs of particular 

focus include the commonly used anti-helminthics albendazole, mebendazole, and ivermectin.  
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Methods:  

Protocol and Registration 

The review protocol has been registered in PROSPERO International Prospective Register of 

Systematic Reviews, CRD42014010349. The review and reporting were conducted according to 

PRISMA guidelines. 

Eligibility Criteria 

We included the following study types: systematic reviews, randomized controlled trials, cohort 

studies, smaller observational studies, case-control studies, case series, and case reports (n≥1) 

assessing or reporting the efficacy, safety, or tolerability of anti-helminthic drugs used in the 

management of intestinal nematode infections during any trimester of pregnancy, confirmed 

medically (e.g., fundal height; intrauterine pregnancy by ultrasound) or biologically (e.g., serum 

-HCG). For randomized and non-randomized controlled trials, we included trials using a 

placebo or comparator anti-parasitic drug and those with “no treatment” arms.  

 Included studies involved participants who were: pregnant women of any gestational age; 

and either living in an area endemic for STHs, or confirmed to have an intestinal nematode 

infection, typically by stool microscopy, before or during pregnancy. These studies all involved 

treatment that was administered during pregnancy, with eligible interventions including the anti-

helminthic drugs ivermectin, albendazole, and mebendazole. 

Types of outcome measures 

A wide range of reported outcomes, given the diversity of studies and methodologies, were 

included. We extracted the following possible maternal outcomes:  
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1) Cure rate: clinical (signs and symptoms) and parasitologic (objective), and egg density (eggs 

per gram of stool [epg])  

2) Tolerability of anti-helminthic (cessation vs continuance; scale of symptoms)  

3) Safety/adverse events  

4) Hematologic parameters and evidence of micronutrient deficiencies (hemoglobin, iron, 

vitamin B12, folate) 

5) Preterm labour (frequency and proportion) 

6) Assisted delivery by method (e.g., C-section/forceps/vacuum; frequency and proportion) 

7) Pregnancy loss (frequency and proportion) 

Information Sources 

We searched 5 electronic databases (Medline, EMBASE, CINAHL, Cochrane Library of 

Systematic Reviews, and CENTRAL), from database inception to June 3, 2019 irrespective of 

language or publication status to identify relevant papers. The search strategy was restricted to 

humans. Reference lists and cited bibliographies of topical reviews, trials, and systematic 

reviews were also hand searched. In addition, bibliographies in key papers were hand searched 

for relevant studies. We included no restrictions on year of publication.  

Search 

The exact search terms for Medline are shown in Supplementary Table 1 and similar search 

terms were used for the other databases.  

Study Selection 
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Titles and abstracts of all returned articles were reviewed, and if they did not explicitly mention 

both pregnancy and a parasitic infection, they were discarded. Potentially useful articles were 

retrieved and assessed for eligibility. Inclusion criteria were: 

1. Pregnant patient 

2. Treated with an anti-helminthic drug during pregnancy 

3. Intestinal nematode infection (Ancylostoma duodenale, Ascaris lumbricoides, Necator 

americanus, Trichuris trichiura, Strongyloides stercoralis, or Enterobius vermicularis)  

4. Maternal outcome(s) reported after drug treatment  

Selection of studies and reports identified by the search strategy and included in the review were 

independently assessed by two systematic review authors (RL, MP). Resolution of disagreement 

regarding inclusion was via discussion and arbitration by a third review author (AKB).  

Data Collection Process  

One reviewer extracted and a second reviewer verified the data and collated according to the 

Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
12,13

 in 

“Summary of Findings" tables, created by GRADEpro GDT (Cochrane, UK). Discrepancies 

were resolved through discussion. Non-English articles were translated by Google translate 

(Google, Mountain View, CA). 

Statistical Analysis 

Means, standard deviations, and sample size were collected for continuous outcomes, such as 

hemoglobin levels and hookworm density. If only medians and interquartile ranges were 

reported, we used the median to approximate the mean. Dichotomous outcomes (e.g., treatment 

efficacy or cure, pregnancy loss, and pre-term birth) were collected as frequencies and 
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proportions (with 95% confidence intervals) from primary studies without a comparator arm. If a 

comparator arm was included in the primary study, we used a standardized measure of treatment 

difference for dichotomous outcomes (relative risk, odds ratio) and continuous outcomes (mean 

difference). For each combination of anti-helminthic drug and helminthic infection under study, 

summary estimates of continuous and dichotomous outcomes were pooled using a parametric 

random effects model, and inversely weighted by the sample size of primary studies. Meta-

analyses based on the same intervention, same outcome, similar study design and study 

population were conducted with random effects model if at least 2 such studies existed. 

Descriptive analyses and meta-analysis were performed using GraphPad Prism 8 (GraphPad, 

USA) and Review Manager (RevMan) [Computer program]. Version 5.3. Copenhagen: The 

Nordic Cochrane Centre, The Cochrane Collaboration, 2014. Level of significance was set at a 

5%-alpha level for summary estimates of outcomes measured against a comparator.    

Assessment of Methodological Quality and Risk of Bias in Individual Studies 

We adhered to the GRADE approach for assessment of methodological quality, and assigned 

studies a quality grade of high, moderate, low, or very low.
12,13

 The GRADE baseline quality 

grade for randomized controlled trials is generally regarded as high.
12,13

 This grade can be 

demoted because of selection bias, inadequate allocation concealment, inadequate blinding, 

inconsistencies in reporting, imprecision, sparse data, or poor generalizability.
12,13

 Observational 

studies are generally regarded by GRADE as having a baseline quality grade of low.
12,13

 This 

grade can be promoted because of strong evidence of association, evidence of a dose-response 

gradient, or the presence of confounders that would have reduced the effect.
12,13

 Any other 

evidence would be considered to have a baseline quality grade of very low.
12,13

 Two authors 
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independently assigned quality grade to each selected study or report. Disagreement was 

resolved by discussion and arbitration by a third author. 

For randomized controlled trials, an assessment of potential bias was made. Allocation was 

considered adequate if a truly random process was utilized for allocation (e.g., software random 

number generator, table of random numbers), and inadequate if a non-random process such as 

alternating patients, date of birth, or medical record number was utilized. Inadequate allocation 

was considered a risk for selection bias. Allocation concealment was considered adequate if the 

process was centralized or consecutive with sealed envelopes, and inadequate if allocation was 

not concealed or open. Inadequate concealment was considered a risk for selection bias. Blinding 

of both study personnel and participants was assessed for each randomized controlled trial, and 

inadequacy of blinding of either group was considered a potential risk for performance bias. The 

distribution of withdrawals, losses, and exclusions was assessed across groups for randomized 

controlled trials. Imbalance in losses and effect on outcomes was noted and considered to be a 

potential source of bias. Failure to report on withdrawals, losses, and exclusions, also led to a 

methodological inadequacy notation. Finally, we assessed each randomized controlled trial for 

completeness of reporting, and presentation of data on all outcomes identified a priori. Studies 

were considered to have a reporting bias if all outcomes were not reported or were incompletely 

reported, or if new outcomes were added post-hoc. A pooled assessment of bias risk was 

assigned based on the adequacy or inadequacy of allocation, concealment, blinding, attrition, and 

completeness of reporting by one reviewer and verified by a second reviewer.  

 

Results:  

Literature search 
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The search for publications identified 2523 articles from: Medline (N=1308), Embase (N=1227), 

Cochrane Central (n=77), Cochrane DbSR (n=12), CINAHL (n=80), and grey literature and 

additional citations from general and systematic review papers (n=44). After de-duplication, 

1948 titles remained, of which 612 were obtained as full-text publications and screened for 

inclusion in the review (Figure 1). A total of 23 fulfilled inclusion criteria for qualitative 

synthesis: 9 studies from 7 randomized controlled trials, and 14 observational studies. From 

these 23 included studies in the qualitative synthesis, 3 studies were also included in meta-

analysis. The characteristics of all studies meeting inclusion criteria for the review are 

documented in Table 1 and Supplementary Table 2. 

Included Studies  

All RCTs were conducted in low-income countries, low and middle-income countries (LMIC), 

or upper middle-income countries (UMIC) settings as defined by the World Bank
14

 in Africa, 

South America, and South East Asia from 1995 to 2015 (Table 1). The risk of bias is 

summarized in Supplementary Figures 1 and 2. Mebendazole, albendazole, and ivermectin were 

the drug treatments employed in these intervention studies. Eight studies from 6 RCTs were 

individual trials and one was a cluster randomized trial. Most trials included pregnant women 

without severe anemia (defined as hemoglobin <7-8 g/dL) in their 2
nd

 or 3
rd

 trimester (Table 

1),
15-21

 while one was conducted specifically on pregnant women with severe anemia (defined as 

hemoglobin <7 g/dL; Table 1)
22

 and one on pregnant women living with HIV (Table 1).
23

 All 

compared a drug treatment (mebendazole, albendazole, ivermectin) with placebo in a 2-arm or 4-

arm factorial design, and all reported outcomes following treatment of one or more of: ascariasis, 

hookworm, whipworm, or strongyloidiasis, infections that occurred at varying prevalence 

(depending on study site [Supplementary Table 2]), and were typically confirmed by a single 
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stool microscopic examination (where reported). No included trials reported outcomes following 

treatment of enterobiasis, nor did any report prevalence of pinworm infection (although one case 

report on treatment of enterobiasis in pregnancy was retrieved and included).
24

  

Most of the observational studies also presented findings in the aforementioned country settings 

(Table 1),
25-31

 while one was an observational cohort from Israel,
32

 and another two were case 

reports from Germany
24

 and France.
33

 In 4 case series or reports, setting was not stated (Table 

1).
34-37

 

Albendazole 

Five RCT studies from 4 trials assessed maternal outcomes following administration of 

albendazole to pregnant women for treatment of a confirmed or probable intestinal helminthiasis 

(Table 1; Supplementary Table 2). In an RCT of STH prevalence at delivery following treatment 

with 400-mg of albendazole in either the 2nd or 3rd trimester, albendazole decreased the 

prevalence of Ascaris lumbricoides and Strongyloides, but not Trichuris trichiura (Table 2).
19

 

Two RCT studies and one longitudinal study demonstrated cure rates for albendazole of 90%, 

95.5% and 95% for hookworm; and 51.1%, 33.3% and 90% for Trichuris trichiura (Table 

1).
18,20,27

 Albendazole did not increase the risk of pregnancy loss or premature delivery, though 

the quality of evidence was regarded as low (Table 2). Albendazole may have had a protective 

effect on minor adverse events (fever, abdominal pain, headache, body rash, itchiness, anorexia, 

vomiting) but the study was an open label trial and these symptoms were self reported and 

subjective (Table 2).
20

 No major adverse events were reported.
20

 In the RCT evaluating 

hookworm prevalence at delivery, there was no difference in risk of pregnancy loss between the 

albendazole and placebo groups (Table 2).
19

 In the cluster randomized trial conducted by Urassa 

and colleagues,
21

 albendazole was associated with higher mean hemoglobin levels and a lower 
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prevalence of anemia at 4-months postpartum, however, an increased association with severe 

anemia was noted. The study was graded as low methodological quality with wide 95% CI and 

high loss to follow-up, in addition to drug treatment being given during 2
nd

 trimester (leading to 

a 7-8 month lag to post-treatment assessment). Furthermore, another RCT study and cross-

sectional study demonstrated there was no difference in the prevalence of post-treatment anemia 

(Tables 2 and 3),
20,30

 however, these two study designs were regarded as moderate and very low 

quality evidence. 

One study conducted in pregnant women living with HIV and corroborated that both hookworm 

and Trichuris infections were associated with higher mean HIV viral loads compared to those of 

pregnant women without intestinal nematode infections.
23

 The authors concluded that there was 

only little evidence that albendazole may reduce HIV load at 6 weeks post treatment, and this 

observation was independent of hookworm infection (Table 1).
23

  

 Following qualitative synthesis and assessment of methodological rigor, we conducted 

two meta-analyses of included RCTs (n=3). First, we pooled results of hookworm prevalence at 

delivery and included data from 2 trials evaluating albendazole (400 mg, single dose) given to 

pregnant women in the 2
nd

 or 3
rd

 trimester in Uganda.
17,19

 Albendazole reduced hookworm 

prevalence by 88% (95% CI 85% to 91%) (p<0.0001) (Figure 2). Our second meta-analysis 

compared hemoglobin levels in 2 studies of pregnant women conducted in Sierre Leone and 

Uganda.
18,19

 Both included trials gave single dose albendazole (400 mg) to pregnant women in 

their 2
nd

 or 3
rd

 trimester and evaluated their hemoglobin levels one trimester (or at delivery) post 

treatment (Figure 3). No difference in hemoglobin levels were observed between albendazole 

and placebo, with a mean difference of 0.54 g/L (95% CI -1.75 to 2.83) (p=0.64) (Figure 3). 
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Mebendazole 

Three RCT studies from 2 clinical trials assessed maternal outcomes following administration of 

mebendazole to pregnant women for treatment of a confirmed or probable intestinal 

helminthiasis (Table 1; Supplementary Table 2).
15,16,22

 The intervention arm in 2 studies 

consisted of single dose mebendazole (500 mg) compared to placebo, with all women receiving 

daily iron supplement (Table 1).
15,16

 The third study examined a higher total mebendazole dosage 

(200 mg daily for 3 days) compared to the standard single 500-mg dose (Table 1).
22

 One study 

observed relatively high cure rate (72.5%) and egg reduction rate (98.3%) for Ascaris 

lumbricoides and moderate cure rate for hookworm (30.7%) and Trichuris trichiura (39.1%), 

however, this study re-evaluated patent infections at 76 days post-treatment and re-infection may 

have occurred, thus underestimating overall cure rates.
15

 Mebendazole decreased the prevalence 

of the STHs hookworm, Ascaris lumbricoides, and Trichuris trichiura after treatment (Table 

4).
16

 No differences in prevalence of anemia or pregnancy loss after treatment between 

mebendazole and placebo arms were observed (Table 3).
15,16

 The enhanced mebendazole dosage 

(200-mg daily x 3 days) compared to standard single 500-mg dose in pregnant women with 

severe anemia led to slightly increased hemoglobin levels (86 vs. 90 g/L), where the mean 

increase was 4g/L in the enhanced dosage compared to standard, respectively (Table 5).
22

 

Similarly, as demonstrated by a longitudinal cohort study, there was no difference in pregnancy 

loss between the mebendazole and no treatment arms (Table 6).
32

 

Ivermectin 

Only one RCT study assessed maternal outcomes following administration of ivermectin for an 

intestinal helminthiasis in pregnancy (Table 1).
20

 Ivermectin had no effect on the prevalence of 

maternal anemia, hemoglobin levels, reporting of minor adverse events, or premature delivery 
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(Table 7). There were no reports of major adverse events (Table 1). Ivermectin demonstrated a 

cure rate of 29.4% for hookworm and 55.6% for Trichuris trichiura (Table 1).
20

 Although the 

cure rate of ivermectin was low for hookworm, administration led to a small but significant 

reduction in hookworm egg density at 21-days post-treatment when used alone (503.5 ± 4.7 epg 

at baseline versus 493.2 ± 4.3 epg post-treatment), and a nearly 3-fold reduction in hookworm 

egg density when used in combination with albendazole (629.5 ± 4.3 epg at baseline versus 

227.5 ± 2.8 epg post-treatment).
20

 Two case reports reported successful cure of Strongyloides 

infection,
33,35

 however, in a third case report,
37

 the patient died of superinfection (Table 1).  

 

Discussion: 

 Currently, quality evidence supporting specific nematode treatment strategies in 

pregnant women is limited. Synthesizing the current literature on anti-parasitic agents and 

treating parasitic infections in pregnancy can translate into multidisciplinary clinical 

recommendations for improved pregnancy care. We have synthesized the literature around the 

efficacy, safety, and tolerability of intragestational albendazole, mebendazole, and ivermectin 

use for the indications of soil-transmitted helminthiases and strongyloidiasis, an area for which 

large-scale data and recommendations are sparse. RCT-level data support that albendazole and 

mebendazole have high cure rates for ascariasis in pregnancy, with lower efficacy in whipworm 

infections. Our meta-analysis of published RCTs demonstrated a reduction of 90% in hookworm 

prevalence at delivery when pregnant women were treated with albendazole. No signal towards 

over-representation of adverse outcomes such as pregnancy loss or pre-term delivery was 

detected, and no serious adverse events were attributable to anti-helminthic treatment in 

pregnancy. 
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Nematode Prevalence and Burden: Efficacy Outcome 

In 2001, the World Health Assembly passed a resolution urging countries to substantively 

address the global burden of worms, specifically schistosomiasis and soil-transmitted helminths 

(STH).
38

 It is estimated that more than a quarter of the global population is infected with one or 

more of these three common parasites, with the highest burden in areas lacking adequate 

sanitation.
10,39

 STH can cause significant morbidity in the human host including biliary and small 

bowel obstruction, impaired micronutrient absorption, reduced appetite, malnutrition, diarrhea, 

abdominal pain, general malaise, and impaired concentration, all of which collectively lead to 

generations of children who are prevented from realizing their full cognitive and physical 

potential.
7
 The WHO strategy for control of STH infections includes periodic treatment of at-risk 

people living in endemic areas and identifies three population groups as high risk: school-aged 

children, preschool children, and girls and women of reproductive age including women in the 

second and third trimesters of pregnancy.
7
 With 688 million girls and women living in more than 

100 countries endemic for intestinal worms, STH infections have a significant impact on the 

health of millions of women of reproductive age. Recent recommendations from the WHO, 

entitled "Preventive chemotherapy to control soil-transmitted helminth infections in at-risk 

population groups”,
40

 advise that preventive chemotherapy using single-dose albendazole (400 

mg) or mebendazole (500 mg) should be administered to pregnant women after the first 

trimester, when they are living in areas where baseline prevalence of hookworm and whipworm 

infection is >20% and prevalence of anemia is >40%, among pregnant women.
5,7,40

 This 

approach decreases morbidity by decreasing worm burden. Our findings support this 

recommendation by reiterating that the prevalence of hookworm, ascariasis, and whipworm 

infection is lower at any trimester up until delivery when such infections are treated with 
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albendazole or mebendazole. For hookworm, specifically, one of the major threats to gestational 

hemoglobin in areas endemic for STHs, we herein documented that albendazole effectively and 

substantially decreased egg density twenty-one days post-treatment in pregnant women, while 

ivermectin alone led to a small but significant reduction in egg density post-treatment as well.
20

 

Furthermore, there was evidence of albendazole also decreasing the prevalence of 

strongyloidiasis within fourteen weeks of delivery.
19

 Strongyloidiasis can cause significant 

lifetime morbidity as well as severe life threatening infection, and as such there is potential 

benefit of the polyhelminthic treatment that albendazole administration provides.
33,37,41

 

Anemia Outcome 

Identifying women of reproductive age as a high-risk group for STH infection stems from 

the impact nematode infections may have on the reproductive cycle, specifically on biological 

requirements, nutritional demands, and comorbidities in pregnancy.
7,9,40

 Maternal hookworm 

infections alone complicate up to 44 million pregnancies globally, posing a significant threat as a 

leading cause of pathological blood loss, and thus posing a major risk factor for anemia.
11

 

Favourable pregnancy outcomes occur 30 to 40% less often in anemic mothers given that anemia 

during pregnancy is associated with premature delivery, low birthweight, and maternal 

complications such as hemorrhagic shock and death.
10

 As such, treatment that is effective at 

reducing hookworm burden is thought to have a significant impact on decreasing maternal 

anemia related morbidity. Our systematic review and meta-analysis revealed no differential 

resolution of anemia with the drug treatments albendazole, mebendazole or ivermectin in 

pregnant women with intestinal helminthiases. However, a small and possibly clinically 

insignificant increase in hemoglobin by 4 g/L was observed with enhanced mebendazole dosing 

of pregnant women with severe anemia in one RCT.
22

 It is possible that a protective effect of 

D
ow

nloaded from
 https://academ

ic.oup.com
/jtm

/advance-article-abstract/doi/10.1093/jtm
/taz079/5602451 by U

niversity of Toronto user on 23 O
ctober 2019



 20 

anti-helminthic therapy was obscured by the application of iron-folic acid supplementation as 

standard of care in the majority of trials analyzed herein. Certainly, previous trials have noted an 

additive effect on the outcome of hemoglobin level following both albendazole and iron-folate 

administration.
18

  

Safety and Tolerability Outcomes 

Anti-helminthics are very effective in the treatment of intestinal helminthiases, however 

data on their use in pregnancy is particularly limited.
39

 Despite the high burden of disease and 

high-risk status intestinal helminthiases in pregnancy confer, few countries have incorporated 

treatment of such infections in pregnancy into routine antenatal care.
8
  There are several factors 

to consider when contemplating treatment of intestinal nematode infections in pregnancy, mostly 

relating to the effects of drugs on both maternal and fetal health outcomes.
10

 In this synthesis, we 

have demonstrated no over-representation of pregnancy loss when intestinal nematode infections 

in pregnant women were treated with albendazole or mebendazole versus comparator.
15,18,19

 

Moreover, there was no significant difference seen in preterm delivery due to treatment with 

albendazole versus control.
20

 The occurrence of minor adverse effects, including abdominal pain, 

fever, rash, headache, and gastrointestinal symptoms, was reported in one study but no major 

adverse effects were attributable to albendazole, in an open-label trial with high risk of 

information bias due to self-reporting.
20

 Reported major adverse maternal outcomes such as post-

partum hemorrhage, surgically assisted delivery, or maternal death were also not attributable to 

drug treatment.
18

 Overall, our review demonstrated that albendazole and mebendazole reduced 

and cured intestinal nematode infections without compromising the safety of the pregnant mother 

across trimesters. Although no direct data were conveyed on subjective tolerability, it is likely 
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that the treatments were tolerated well given the consistent follow-up in most studies, the 

completion of all treatment courses, and the lack of trials reporting otherwise.  

Limitations 

An important limitation of this systematic review and meta-analysis is that there were few 

studies assessing exposure to anti-helminthic treatment in the first trimester of pregnancy, a time 

when accidental exposure prior to a woman's knowledge of the pregnancy is most likely to 

occur. From the limited data that are available, however, no safety signal emerged for either 

mebendazole or albendazole. Further data are required before a recommendation to alter current 

guidelines could be proposed. Furthermore, based on variation in study design, treatment 

allocation, study populations, and measured outcomes, only a limited meta-analysis could be 

performed. Most of the included studies performed the Kato-Katz technique
42

 with only one 

fecal sample (where declared) for evaluation of parasitic infection, which will substantially 

underestimate both the infection rate, leading to potential outcome ascertainment bias. As the 

included studies recruited patients residing in regions endemic for STH, the generalizability of 

our findings to pregnant women with STH and Strongyloides infections living in non-endemic 

areas, particularly tourist travelers, may be limited.   

Conclusions: 

This systematic review and meta-analysis has synthesized the current state of knowledge 

around maternal outcomes following the treatment of intestinal nematode infections in 

pregnancy. Our findings support the conclusion that maternal outcomes such as pregnancy loss, 

pre-term delivery, and other serious adverse events are not over-represented amongst those 

exposed to the anti-helminthics albendazole and mebendazole in pregnancy, both of which are 

associated with high cure rates of ascariasis in pregnancy, and to a lesser degree, whipworm. For 
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hookworm specifically, our meta-analysis demonstrates that cure rates in pregnancy are 

particularly high following treatment with albendazole, though reduction in egg counts were also 

observed with albendazole monotherapy as well as combined ivermectin-albendazole, and to a 

lesser extent, with ivermectin alone in one trial. Although our meta-analysis failed to detect a 

benefit of albendazole treatment alone (i.e., in the absence of co-administration of iron ± folate) 

on the specific outcome of hemoglobin level, our findings overall support the recommendation to 

treat intestinal STH infection during pregnancy, from a maternal outcomes standpoint.  

This systematic review and meta-analysis has also identified gaps in our knowledge 

requiring further primary studies to address. Insufficient data were available for meta-analysis of 

maternal outcomes following mebendazole administration, which is important given the lack of 

efficacy demonstrated in trials of albendazole for whipworm infection, in particular. Data on 

possible serious adverse effects of ivermectin treatment of STH infection during pregnancy are 

lacking owing to the few studies from which only minor adverse effects could be assessed. 

Furthermore, high-quality data on ivermectin for the indication of strongyloidiasis during 

pregnancy are scant, which constitutes a particularly severe knowledge gap given the potential 

for mother-to-child transmission in women shedding filariform larvae. Recommendations around 

practical approaches to handle this uncertainty pending further primary studies and new 

systematic reviews are warranted.  
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Figure 1. PRISMA flowchart. 
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Figure 2. Meta-analysis comparing albendazole versus placebo on the prevalence of hookworm 

at delivery. 

 

 

 

Figure 3. Meta-analysis comparing albendazole versus placebo on mean hemoglobin levels (g/L) 

after treatment. 
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 Table 1. Characteristics of studies included in this study.  
Study  Study 

Period 

Study 

Settin

g 

Study Population Study 

Design 

Trimest

er of 

Drug 

Treatm

ent 

Drug 

Treatme

nt 

Treatment 

and 

Sample 

Size 

Maternal 

Outcomes 

Larocque 

200615 

April – 

Nov 

2003 

Peru Pregnant women in 

2nd trimester (≥18 

weeks to <26weeks), 

18-44 years old, no 

helminthic treatment 

6 months prior to 

recruitment.  

Exclusion: severe 

anemia (Hb <7g/dL).       

RCT. 

Individual 

level, 2 

arms.  

2nd Mebenda

zole 

N=1042 

Mebendazo

le (500mg, 

single 

dose), 

n=522. 

Placebo 

n=520. All 

groups 

received 

daily iron 

supplement 

(60mg 

elemental 

iron). 

Anemia 

(defined as 

Hb <11g/dL) 

in 3rd 

trimester* 

Miscarriage*                                                                                      

Cure rate (76 

days post 

treatment, 

possibly had 

some re-

infection):                                                                                        

30.7% for 

hookworm                                                                                    

72.5% for 

Ascaris 

lumbricoides                                                                                     

39.1% for 

Trichuris 

trichiura                                                                                      

Egg reduction 

rate:                                                                                  

60.8% for 

hookworm                                                                              

98.3% for 

Ascaris 

lumbricoides                                                                                                                                                                          

92.9% for 

Trichuris 

trichiura                                                                                                                                                                                       

Gyorkos 

2011 (same 

trial as 

[15])16 

April – 

Nov 

2003 

Peru Pregnant women in 

2nd trimester (≥18 

weeks to <26weeks), 

18-44 years old, no 

helminthic treatment 

6 months prior to 

recruitment.  

Exclusion: severe 

anemia (Hb <7g/dL).       

RCT. 

Individual 

level, 2 

arms.  

2nd Mebenda

zole 

N=1042 

Mebendazo

le (500mg, 

single 

dose), 

n=522. 

Placebo 

n=520. All 

groups 

received 

daily iron 

supplement 

(60mg 

elemental 

iron). 

Prevalence of 

hookworm, 

Ascaris 

lumbricoides                                                                                     

and Trichuris 

trichiura in 

3rd trimester* 

 

Elliott 

200517  

June – 

Aug 

2002. 

Trial 

ended 

early.  

Ugand

a 

Pregnant women in 

2nd trimester.  

Exclusion: Hb 

<8g/dL, treated for 

hookworm and 

anemia, abnormal 

pregnancy, history of 

adverse reaction to 

RCT. 

Individual 

level, 2 

arms.  

2nd  Albendaz

ole 

N=104 

Albendazol

e (400mg, 

single 

dose), 

n=53.  

Placebo 

n=51.  

Prevalence of 

hookworm at 

delivery* 

Increase of 

IFN-ϒ to 

mycobacterial 

antigen 

(culture 

filtrate 
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antihelminthic drugs.  protein) in 

treatment arm 

(median 

+26pg/mL (-

7, 293)) 

compared to 

placebo 

(median 

0pg/mL, (-

279, +73)), 

p=0.019. 

No effect of 

albendazole 

on IL-5 

levels.  

 

Torlesse 

200118 

Dec 

1995 – 

June 

1996 

Sierre 

Leone 

Pregnant women in 

1st trimester, 

gestational age <14 

weeks.            

Exclusion: Hb 

<8g/dL.  

RCT. 2x2 

factorial 

design. 

Individual 

level, 4 

arms.  

2nd  Albendaz

ole 

N=178 

Albendazol

e 

(2x200mg, 

single 

dose) + 

daily iron-

folate 

supplement 

(36mg 

ferrous 

gluconate, 

5mg folic 

acid). 

Albendazol

e + 

placebo. 

Iron-folate 

+ placebo.  

Placebo + 

placebo 

Hb level in 

3rd trimester* 

Albendazole 

+ iron group 

had no 

increase in 

the 

prevalence of 

anemia (Hb 

<11g/dL) and 

iron 

deficiency in 

3rd trimester 

compared to 

baseline (1st 

trimester), but 

the 

albendazole 

only, iron 

only and 

control arms 

had an 

increase.                                         

Cure rate (2-4 

weeks post 

treatment):                                                 

90% for 

hookworm                                                                       

91.7% for 

Ascaris 

lumbricoides                                                                                                         

51.1% for 

Trichuris 

trichiura                                                                             

Egg reduction 

rate:                                                                                 

99.3% for 

hookworm                                                                           

99.6% for 

Ascaris 

lumbricoides                                                                                                                                                                                              

95.0% for 

Trichuris 

trichiura                                                                                                                                                                      
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Miscarriage, 

1 in 

albendazole + 

iron arm and 

1 in placebo + 

placebo arm 

(no 

denominator 

data 

available). 

Ndibazza 

201019 

April 

2003 – 

Nov 

2005 

Ugand

a 

Pregnant women in 

2nd or 3rd trimester.         

Exclusion: Hb 

<8g/dL, severe liver 

disease, history of 

diarrhea with blood 

in stool, abnormal 

pregnancy, previous 

adverse reaction to 

antihelminthics.  

RCT, 2x2 

factorial 

design. 

Individual 

level, 4 

arms.  

2nd or 

3rd 

Albendaz

ole 

N=2515 

Albendazol

e (400mg, 

single 

dose) + 

praziquante

l (40mg/kg) 

n=628.  

Albendazol

e + placebo 

n=629.  

Praziquante

l + placebo 

n=628. 

Placebo + 

placebo 

n=630. All 

women 

received 

month's 

supply of 

daily 

ferrous 

sulphate 

(200mg; 

60mg 

elemental 

iron) and 

intermittent 

sulfadoxine

-

pyrimetha

mine for 

malaria 

twice after 

1st 

trimester. 

Prevalence of 

hookworm, 

Ascaris 

lumbricoides, 

Trichuris 

trichiura at 

delivery* 

Prevalence of 

Strongyloides 

stercoralis 

within 14 

weeks of 

delivery* 

Miscarriage* 

Hb level at 

delivery* 

Anemia at 

delivery 

(defined as 

Hb<11.2g/dL

), no 

difference 

between 

albendazole 

and placebo 

groups, 

OR=0.95 

(95%CI 0.79-

1.15).  

 

Webb 2012 

(sub 

analysis of 

the same 

trial as 

[19])23 

April 

2003 – 

Nov 

2005 

Ugand

a 

Pregnant women 

living with HIV in 

2nd or 3rd trimester. 

Exclusion: Hb 

<8g/dL, severe liver 

disease, diarrhea 

with blood in stool, 

adverse reaction to 

antihelminthics, 

abnormal pregnancy.  

RCT, 2x2 

factorial 

design. 

Individual 

level, 4 

arms.  

2nd or 

3rd 

Albendaz

ole 

N=264 

Albendazol

e (400mg, 

single 

dose) + 

praziquante

l (40mg/kg) 

n=67. 

Albendazol

e + placebo 

n=64.  

Praziquante

l + placebo 

n=54. 

HIV load 6 

weeks post 

treatment: 

Some 

evidence that 

women in 

albendazole 

group had a 

reduction in 

HIV load than 

in placebo 

group with a 

mean 

difference of -
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Placebo + 

placebo 

n=79. 

 

0.17 log10 

(95%CI -

0.36, 0.01), 

p=0.07.   

HIV load at 

delivery: No 

difference in 

HIV load 

between 

women in 

albendazole 

group and 

placebo 

group, mean 

difference of -

0.11 (-

0.28,0.07), 

p=0.23.  

Ndyomugy

enyi 200820 

Jan 

2003 – 

May 

2005, 

recruitm

ent in 

trial 

ended 

early as 

loss to 

follow-

up was 

lower 

than 

anticipat

ed.  

Ugand

a 

Pregnant women in 

2nd trimester.  

Exclusion: severe 

anemia Hb <7g/dL. 

RCT, open 

labelled 

2x2 

factorial 

design. 

Individual 

level, 4 

arms. 

Randomiza

tion of 

women 

infected 

with 

intestinal 

helminth to 

the 3 

treatment 

arms only.  

2nd 

trimeste

r 

Albendaz

ole, 

Ivermecti

n 

N=832 

Albendazol

e (400mg, 

single 

dose) + 

ivermectin 

(dose 

according 

to height) 

n=199. 

Albendazol

e n=194. 

Ivermectin 

n=198. 

Control 

n=241. All 

women 

received 

anti-tetanus 

toxoid, iron 

supplement

s, 

intermittent 

sulfadoxine

-

pyrimetha

mine for 

malaria.  

Anemia 

(defined as 

Hb level 

<10g/dL) in 

3rd trimester* 

Hb levels in 

3rd trimester* 

Premature 

delivery* 

Hookworm 

density* 

Minor 

adverse 

events* 

Cure rate (21 

days post 

treatment): 

Albendazole 

+ ivermectin - 

92.6% for 

hookworm, 

70.6% for 

Trichuris 

trichiura, 

N/A for 

Ascaris 

lumbricoides. 

Albendazole 

– 95.5% for 

hookworm, 

33.3% for 

Trichuris 

trichiura, 0% 

for Ascaris 

lumbricoides 

(only 2 

women 

infected at 

recruitment).  

Ivermectin – 
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29.4% for 

hookworm, 

55.6% for 

Trichuris 

trichiura, 0% 

for Ascaris 

lumbricoides 

(only 2 

women 

infected at 

recruitment). 

No major 

adverse 

events.  

Maternal 

mortality - 1 

in 

albendazole 

and 

praziquantel 

group, 1 in 

albendazole 

group, but not 

related to 

drug 

treatment.  

 

Christian 

200922 

(dosage 

effect)  

April 

2004 – 

May 

2007 

Pakist

an 

Pregnant women in 

2nd trimester with 

severe anemia (Hb 

<7g/dL).         

Exclusion: 

gestational age ≥36 

weeks, labored 

breathing, edema, 

severe illness.  

RCT, 2x2 

factorial 

design. 

Individual 

level. 4 

arms.  

2nd 

trimeste

r 

Mebenda

zole 

N=547 

Standard 

mebendazo

le (500mg, 

single 

dose) + 

placebo.  

Enhanced 

mebendazo

le 

(1x200mg 

daily x 

3days) + 

placebo.  

Mebendazo

le + 

multivitami

ns (A, B-2, 

B-12, C, 

E). 

Enhanced 

mebendazo

le + 

multivitami

ns.  

Mebendazo

le arm 

n=275, 

Enhanced 

mebendazo

le arm 

n=272. All 

women 

Hb level at 

60-90 days 

post 

treatment* 

No difference 

in reduction 

in vitamin A 

deficiency 

with OR 1.65 

(95%CI 0.88, 

3.10) between 

standard 

mebendazole 

and enhanced 

mebendazole.  

No difference 

in elevated C-

reactive 

protein and 

Alpha1-acid 

glycoprotein.  
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received 

iron-folic 

acid 

supplement

.  

Urassa 

201121 

March 

2001 – 

Feb 

2003 

Tanza

nia 

Pregnant women in 

2nd trimester.              

Exclusion: severe 

anemia with Hb 

≤60g/L.  

Cluster 

Randomize

d Trial.     

Cluster 

level, 2 

arms.  

2nd 

trimeste

r 

Albendaz

ole 

N=3080 

16 Health 

Institutions 

(8 pairs). 

Albendazol

e (400mg), 

n=1475. 

Placebo, 

n=1605. 

All women 

received 

sulfadoxine

-

pyrimetha

mine, 

ferrous 

sulphate 

and folic 

acid.  

Moderate 

anemia 

(defined as 

Hb 

<10.5g/dL) at 

term and 4 

months 

postpartum* 

Severe 

anemia 

(defined as 

Hb<7g/dL) at 

term and 4 

months 

postpartum* 

Hb levels at 

term and 4 

months 

postpartum*  

Diav-Citrin 

200332 

1988 – 

1999 

Israel Women who 

contacted the Israeli 

Teratogen 

Information Service 

and women from the 

Israeli Teratogen 

Information Service 

database. 

Cohort 

2 groups 

1st 

trimeste

r 

(71.5%), 

2nd 

trimeste

r 

(21.5%), 

and 3rd 

trimeste

r (7.0%) 

 

Mebenda

zole 

N=384 

Mebendazo

le (single 

100-mg 

dose 

(28.6%), 

single 100-

mg dose 

repeated 

after an 

interval 

(36.3%), 

and 100-

mg daily 

doses for 3 

days 

(35.2%), 

n=192. 

No 

mebendazo

le n=192. 

 

Miscarriage*                                           

Ivan 201525 Not 

stated 

Rwan

da 

Pregnant women 

living with HIV in 

2nd trimester, and 

using ART. 

Exclusion: 

diagnosed with 

tuberculosis, or if 

they had taken 

antihelminthic drugs 

before study entry. 

Cohort 

2 groups 

2nd 

trimeste

r 

Albendaz

ole 

N=1100 

Targeted 

albendazole 

(only 

helminth-

positive 

patients 

received 

single-dose 

of 400mg 

albendazole

) n=550. 

1. Group in 

which all 

subjects were 

helminth free 

and received 

no 

albendazole 

(H–ABZ–). 

2. Group in 

which all 

subjects were 

helminth-free 
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Untargeted 

albendazole 

(all patients 

received 

single-dose 

400mg 

albendazole

) n=550. 

but received 

albendazole 

(H–ABZ+). 

3. Group in 

which all 

subjects were 

helminth-

infected at 

baseline and 

received 

albendazole 

therapy at all 

visits or when 

helminth 

infection was 

detected 

(H+/−ABZ+/−). 

 

 

Hemoglobin 

levels were 

significantly 

lower in the 

H+/−ABZ+/− 

group at 

baseline 

compared 

with the 2 

other 

subgroups (p 

< .0005) but 

rose 

significantly 

at visit 2 (p < 

.0005) and 

visit 3 (p < 

.0005).  

Within the 

remaining 2 

study groups, 

hemoglobin 

levels did not 

rise 

significantly 

between visits 

1 and 2 (p < 

.005) but did 

so between 

visits 2 and 3 

(p < .0005). 

Hemoglobin 

levels fell 

significantly 

(p < .0005) 

between visits 

3 and 4 in the 

H–ABZ– and 

H–ABZ+ 

groups, but 

not in the 
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H+/−ABZ+/− 

group. 

Luoba 

200526 

1998 – 

2001 

Kenya Pregnant women 

between 14th and 

24th week of 

gestation. 

Longitudin

al 

2nd 

trimeste

r 

Mebenda

zole 

Mebendazo

le (500mg 

single 

dose). 

Cure rates 

after 

treatment at 

3rd trimester 

were 79% for 

A. 

lumbricoides, 

70% for T. 

trichiura and 

41% for 

hookworm. 

At delivery 

11.2% of the 

women had 

been 

reinfected 

with hook-

worm, 4.6% 

with A. 

lumbricoides 

and 3.8% 

with T. 

trichiura. 

Liabsuetrak

ul 200927 

Mar – 

Aug 

2006 

Thaila

nd 

All pregnant women 

who lived in the 

service areas of the 

participating 

hospitals and 

attended their first 

prenatal care visit. 

Exclusion: 

gestational age of 

>32 weeks, did not 

wish to participate or 

history of 

antihelminthic drug 

allergy. 

Longitudin

al 

2nd 

trimeste

r 

Albendaz

ole 

N=190 

Women 

positive for 

hookworm, 

Ascaris or 

Trichuris 

eggs were 

given 

albendazole 

(400mg 

single 

dose) 

n=174. 

Women 

whose stool 

showed 

severe 

Trichuris 

infection 

were given 

albendazole 

(400mg 

1x/daily for 

3 days). 

Cure rate (3 

weeks post 

treatment) - 

161/174 

(92%) for all 

infections; 

106/109 

(97%) for 

Ascaris; 

58/61 (95%) 

for 

hookworm; 

60/67 (90%) 

for Trichuris. 

 

Ouedraogo 

201328 

Jan 

2010 – 

May 

2011 

Benin 1,005 pregnant 

women participating 

in (MiPPAD) with 

no intake of IPTp, 

iron, folic acid, 

vitamin B12, or 

antihelminthic 

treatment since the 

beginning of the 

pregnancy. 

Longitudin

al 

1st to 2nd 

trimeste

r  

Albendaz

ole 

N=1005 

Albendazol

e (100 mg 

2x/day for 

3 days) + 2 

doses of 

sulfadoxine 

pyrimetha

mine or 

mefloquine 

Anemia 

defined as Hb 

< 110g/L. 

Iron 

deficiency 

was defined 

as serum 

ferritin < 

12mg/L or 12 

- 70mg/L in 
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Exclusion: refusal of 

consent, gestational 

age >28 weeks, HIV 

positive, non-

resident in the study 

area (i.e. ≥10km 

away), allergy to 

mefloquine or 

sulfadoxine/pyrimet

hamine, and 

halofantrine intake. 

+ ferrous 

sulfate 

(200mg/dai

ly) + folic 

acid 

(5mg/daily)

. 

the context of 

inflammation 

(i.e. positive 

CRP). 

Folic acid 

deficiency 

was defined 

as a serum 

concentration 

below 

6ng/mL. 

Vitamin B12 

deficiency 

was defined 

as a serum 

concentration 

below 

150pg/mL. 

Mean Hb 

(g/L) (95% 

CI) at 

enrolment= 

103.2 (102.4–

103.9), and 

mean serum 

ferritin (µg/L) 

(95% 

CI)=24.9 

(23.7–26.3). 

Mean Hb 

(g/L) (95% 

CI) at 

delivery=111.

4 (110.5–

112.4 mean 

serum ferritin 

(µg/L) (95% 

CI)=36.8 

(34.5–39.2).  

At enrolment, 

iron 

deficiency=33

.3% and iron 

deficiency 

anemia=24.3

%. 

At delivery, 

iron 

deficiency=30

.7% and iron 

deficiency 

anemia=13.5

%. 

At enrolment, 

mean folic 

acid (ng/L) 

(95% CI)=8.2 

(7.9–8.4) and 

folic acid 
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deficiency=31

.3%.  

At delivery, 

mean folic 

acid (ng/L) 

(95% CI)=7.7 

(7.3–8.1) and 

folic acid 

deficiency=38

.7%.  

At first visit, 

mean vitamin 

B12 (pg/L) 

(95% 

CI)=359.3 

(348.9–369.9) 

and vitamin 

B12 

deficiency=3.

6%. 

 At delivery, 

mean vitamin 

B12 (pg/L) 

(95% 

CI)=295.9 

(285.9–306.3) 

and vitamin 

B12 

deficiency=7.

2%. 

Helminth 

infections 

decreased 

from 11.1% 

at enrolment 

to 2.4% at 

delivery.  

McClure 

201429 

2006 – 

2009 

Kenya Pregnant women 

between 20 and 32 

weeks gestation. 

Longitudin

al 

2nd and 

3rd 

trimeste

r 

Albendaz

ole 

N=61 

Albendazol

e (dose and 

duration 

not stated) 

given to all 

those 

positive for 

helminths + 

sulfadoxine 

pyrimetha

mine + iron 

tablets 

(60mg/day) 

+ folate 

(400μg/day

) + 

multivitami

ns. 

Higher severe 

anemia 

adjusted risk 

ratio 2.30 

(95%CI 1.42-

3.71, 

p=0.0006) 

(Hb<9g/dL) 

at delivery 

with higher 

hookworm 

eggs of 

≥100eggs/mL 

at first ANC 

visit.  

Raut 

201630 

Jul – 

Sep 

2011 

Nepal Pregnant women 

visiting PHCRC 

Chapagaun were 

Cross-

Sectional 

Not 

stated 

Albendaz

ole 

N=192 

Albendazol

e (no dose 

Anemia (no 

definition)* 
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included in the 

study. 

or duration 

provided) 

n=67 

No 

albendazole 

n=125 

 

Shiferaw 

201731 

Mar – 

Jun 

2015 

Ethiop

ia 

Pregnant women 

who received ANC 

service. 

Exclusion: Those 

who took 

deworming within 1 

month prior. 

Cross-

Sectional 

Unclear 

(taken 

from 1 

month 

to 1 year 

prior to 

start of 

study) 

Albendaz

ole or 

mebendaz

ole 

N=180 

Albendazol

e (400 mg 

single 

dose) or 

mebendazo

le (500 mg 

single 

dose) n=46. 

No 

deworming 

medication 

n=134. 

Those who 

did not take 

albendazole 

(400 mg) or 

mebendazole 

(500 mg)  had 

higher 

helminth 

infections 

(AOR 3.57; 

95% CI 1.19–

10.69; 

P=0.023). 

Bradley 

200134 

Not 

stated 

Not 

stated 

Pregnant women. Case Series 1st 

trimeste

r for 

most 

participa

nts 

Albendaz

ole 

N=49 

Albendazol

e with dose 

up to 54g 

administere

d over 

several 

weeks. 

1 miscarriage.                                                          

1 pre-term 

delivery.  

Shippey 

200235 

Not 

stated 

Not 

stated 

22yo G1P0, 9 weeks 

gestational age, 

Ethiopian national. 

Case 

Report 

1st 

trimeste

r 

Ivermecti

n 

N=1          

Ivermectin 

(200µg/kg 

single 

dose) and 

Praziquante

l (500mg). 

Increased 

abdominal 

pain upon 

treatment but 

resolved the 

following 

day.                            

Strongyloides 

cured with 

treatment.                                         

Vaginal Term 

delivery. 

Djakovic 

2006 24 

Not 

stated 

Germa

ny 

Pregnant women at 

33 weeks gestational 

age. 

Case 

Report 

3rd 

trimeste

r 

Mebenda

zole 

N=1                        

Mebendazo

le 

(100mg/dai

ly for 3 

days). 

Enterobius 

vermicularis 

cured at 14 

days post 

treatment. 

Gupta 

201336 

Not 

stated 

Not 

stated 

Pregnant 19yo 

G1P0. 

Case 

Report 

3rd 

trimeste

r 

Albendaz

ole 

N=1 

Albendazol

e therapy 

given after 

laparotomy 

(no dose or 

duration 

stated). 

Ascaris cured 

with 

treatment. 

Pre-term 

delivery. 

Buresch 

201537 

Not 

stated 

Not 

stated 

30yo primigravid 

Haitian woman. 

Case 

Report 

2nd 

trimeste

r 

Ivermecti

n and 

albendazo

le 

N=1 

Ivermectin 

with 

albendazole 

Maternal 

death (i.e. not 

cured) due to 

Strongyloides 
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added on 

day 8 (dose 

and 

duration 

not stated). 

superinfection 

and other 

infection.  

Pre-term 

delivery with 

fetal demise. 

Malézieux-

Picard 

201733 

Not 

stated 

France 32yo French woman 

in 32nd week of 

pregnancy and born 

in Burkina Faso. 

Case 

Report 

3rd 

trimeste

r 

Ivermecti

n 

N=1 

Oral 

ivermectin 

(dose and 

duration 

not stated). 

Parenteral 

ivermectin 

(200µg/kg/

day for 3 

day). 

Strongyloides 

cured with 

treatment. 

Caesarean 

delivery. 

*Analysis presented in Summary of Findings Table  

ART – Antiretroviral therapy 

ANC – Antenatal care 

G1P0 – First pregnancy and not yet delivered 

Hb – Hemoglobin level  

 

IPTp – Intermittent preventive therapy in pregnancy 

KEDAHR – Kenyan-Danish Health Research Project 

MiPPAD – Malaria in Pregnancy Preventive Alternative Drugs 

OR – Odds ratio 

PHCRC – Primary Health Care and Resource Centre 

 

RCT – Randomized controlled trial  

STH – Soil transmitted helminth 

yo – Year-old  
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Table 2. Summary of Findings Table of Albendazole Compared to Control during 

Pregnancy 

Albendazole Compared to Control during Pregnancy 

Patient or population: Pregnant women in their 2
nd

 or 3
rd

 trimester 

Setting: Developing Country (Uganda, Sierre Leone, Tanzania) (Elliott 2005, Torlesse 2001, 

Ndibazza 2010, Ndyomugyenyi 2008, Urassa 2011)
17-21

 

Intervention: Albendazole  

Comparison: Control  

Outcomes Anticipated absolute 

effects
*
 (95% CI)  

Relativ

e 

effect 

(95% 

CI)  

№ of 

participan

ts  

(studies)  

Certainty of 

the 

evidence 

(GRADE)  

Comments 

Risk 

with 

Control  

Risk with 

Albendazo

le 

Prevalence of 

hookworm 

infection (At 

delivery)
17,19

  

442 per 

1,000  

53 per 

1,000 

(40 to 66)  

RR 

0.12
#
 

(0.09 

to 

0.15)  

2140 

(2 RCTs)  

⨁⨁⨁⨁ 

HIGH 
a,b

 

Albendazole 

decreased 

prevalence 

of 

hookworm 

infection  

Mean Hb (g/L) 

(3rd 

trimester/delivery

)
18-19

  

Mean Hb 

(g/L) (3rd 

trimester 

to 

delivery) 

was 0  

Mean Hb 

(g/L) (3rd 

trimester to 

delivery) in 

the 

interventio

n group 

was 0.54 

higher 

(1.75 lower 

to 2.83 

higher)  

-  1018 

(2 RCTs)  

⨁⨁⨁◯ 

MODERA

TE 
b,c

 

No 

difference in 

mean Hb 

levels   

Prevalence of 

Ascaris infection 

(At delivery)
19

  

32 per 

1,000  

6 per 

1,000 

(3 to 14)  

RR 

0.18
#
 

(0.08 

to 

0.43)  

2051 

(1 RCT)  

⨁⨁⨁⨁ 

HIGH 
b
 

Albendazole 

decreased 

prevalence 

of Ascaris 

infection 

Prevalence of 95 per 73 per RR 2051 ⨁⨁⨁◯ No 
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Table 2. Summary of Findings Table of Albendazole Compared to Control during 

Pregnancy 

Albendazole Compared to Control during Pregnancy 

Patient or population: Pregnant women in their 2
nd

 or 3
rd

 trimester 

Setting: Developing Country (Uganda, Sierre Leone, Tanzania) (Elliott 2005, Torlesse 2001, 

Ndibazza 2010, Ndyomugyenyi 2008, Urassa 2011)
17-21

 

Intervention: Albendazole  

Comparison: Control  

Trichuris 

infection (At 

delivery)
19

  

1,000  1,000 

(54 to 97)  

0.77 

(0.57 

to 

1.02)  

(1 RCT)  MODERA

TE 
b
 

difference in 

the 

prevalence 

of Trichuris 

infection 

Miscarriage
19

  6 per 

1,000  

8 per 

1,000 

(3 to 20)  

RR 

1.25 

(0.50 

to 

3.16)  

2505 

(1 RCT)  

⨁⨁◯◯ 

LOW 
b,d

 

No 

difference in 

miscarriage 

Prevalence of 

Strongyloides 

(Within 14 weeks 

of delivery)
19 

 

92 per 

1,000  

67 per 

1,000 

(50 to 90)  

RR 

0.73 

(0.54 

to 

0.98)  

2021 

(1 RCT)  

⨁⨁⨁◯ 

MODERA

TE 
b
 

Albendazole 

decreased 

prevalence 

of 

Strongyloide

s 

Prevalence of 

anemia (<100g/L) 

(3rd trimester)
20

  

109 per 

1,000  

82 per 

1,000 

(39 to 171)  

RR 

0.75 

(0.36 

to 

1.57)  

273 

(1 RCT) 
e
 

⨁⨁⨁◯ 

MODERA

TE 
f
 

No 

difference in 

anemia 

Mean Hb (g/L) 

(3rd trimester)
20

  

Mean Hb 

(g/L) (3rd 

Trimester

) was 0  

Mean Hb 

(g/L) (3rd 

Trimester) 

in the 

interventio

n group 

was 1.8 

-  273 

(1 RCT) 
e
 

⨁⨁⨁◯ 

MODERA

TE 
f
 

No 

difference in 

mean Hb 

levels 
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Table 2. Summary of Findings Table of Albendazole Compared to Control during 

Pregnancy 

Albendazole Compared to Control during Pregnancy 

Patient or population: Pregnant women in their 2
nd

 or 3
rd

 trimester 

Setting: Developing Country (Uganda, Sierre Leone, Tanzania) (Elliott 2005, Torlesse 2001, 

Ndibazza 2010, Ndyomugyenyi 2008, Urassa 2011)
17-21

 

Intervention: Albendazole  

Comparison: Control  

higher (1.5 

lower to 

5.1 higher)  

Premature 

delivery
20

  

18 per 

1,000  

17 per 

1,000 

(4 to 86)  

RR 

0.99 

(0.20 

to 

4.86)  

341 

(1 RCT) 
e
 

⨁⨁◯◯ 

LOW 
d,f

 

No 

difference in 

premature 

delivery  

Hookworm 

density (21 days 

post treatment) 

(eggs/g)
20

 

The mean 

hookwor

m density 

was 0 

MD 265.7 

lower^ 

(267.35 

lower to 

264.05 

lower)  

 
141 

(1 RCT) 
e
 

⨁⨁⨁⨁ 

HIGH 
f 

Albendazole 

reduced 

hookworm 

density post 

treatment. 

This effect is 

likely to be 

underestimat

ed as the 

control had 

an initial 

lower 

hookworm 

density than 

the treatment 

arm.  

Minor adverse 

events
$,20

  

116 per 

1,000  

 

 

41 per 

RR 

0.35^ 

(0.16 

to 

397 

(1 RCT) 
e
 

⨁⨁⨁◯ 

MODERA

TE 
f
 

Albendazole 

may have 

protective 

effect 
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Table 2. Summary of Findings Table of Albendazole Compared to Control during 

Pregnancy 

Albendazole Compared to Control during Pregnancy 

Patient or population: Pregnant women in their 2
nd

 or 3
rd

 trimester 

Setting: Developing Country (Uganda, Sierre Leone, Tanzania) (Elliott 2005, Torlesse 2001, 

Ndibazza 2010, Ndyomugyenyi 2008, Urassa 2011)
17-21

 

Intervention: Albendazole  

Comparison: Control  

1,000 

(19 to 88)  

0.76)  against 

minor 

adverse 

events, note 

there can be 

information 

bias as this 

is an open 

label trial 

and these 

adverse 

events were 

self 

reporting 

Mean Hb (g/L) 

(At term)
21 

 

 Mean Hb 

(g/L) at 

term was 

0  

Mean Hb 

(g/L) at 

term in the 

interventio

n group 

was 0.5 

higher 

(0.66 lower 

to 1.66 

higher)  

-  2680 

(1 RCT) 
g
 

⨁⨁⨁◯ 

MODERA

TE 
h
 

No 

difference in 

mean Hb 

level  

Mean Hb (g/L)            

(4 months 

postpartum)
21

  

Mean Hb 

(g/L) at 4 

months 

postpartu

m was 0  

Mean Hb 

(g/L) at 4 

months 

postpartum 

in the 

interventio

-  2429 

(1 RCT) 
g
 

⨁⨁⨁◯ 

MODERA

TE 
h
 

Mean Hb 

level is 

4.5g/L 

higher in 

albendazole 
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Table 2. Summary of Findings Table of Albendazole Compared to Control during 

Pregnancy 

Albendazole Compared to Control during Pregnancy 

Patient or population: Pregnant women in their 2
nd

 or 3
rd

 trimester 

Setting: Developing Country (Uganda, Sierre Leone, Tanzania) (Elliott 2005, Torlesse 2001, 

Ndibazza 2010, Ndyomugyenyi 2008, Urassa 2011)
17-21

 

Intervention: Albendazole  

Comparison: Control  

n group 

was 4.5 

higher 

(3.27 

higher to 

5.73 

higher)  

arm  

Anemia 

(<105g/L)    (At 

term)
21 

 

525 per 

1,000  

478 per 

1,000 

(441 to 

515)  

RR 

0.91 

(0.84 

to 

0.98)  

2680 

(1 RCT) 
g
 

⨁⨁⨁◯ 

MODERA

TE 
h
 

Albendazole 

reduced risk 

of anemia at 

term   

Severe anemia 

(<70g/L) (At 

term)
21

  

13 per 

1,000  

17 per 

1,000 

(9 to 32)  

RR 

1.35 

(0.72 

to 

2.52)  

2680 

(1 RCT) 
g
 

⨁⨁⨁◯ 

MODERA

TE 
h
 

No 

difference in 

severe 

anemia at 

term  

Anemia 

(<105g/L)      (4 

months 

postpartum)
21

  

293 per 

1,000  

170 per 

1,000 

(147 to 

199)  

RR 

0.58 

(0.50 

to 

0.68)  

2429 

(1 RCT) 
g
 

⨁⨁⨁◯ 

MODERA

TE 
h
 

Albendazole 

reduced the 

risk of 

anemia at 4 

months 

postpartum 
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Table 2. Summary of Findings Table of Albendazole Compared to Control during 

Pregnancy 

Albendazole Compared to Control during Pregnancy 

Patient or population: Pregnant women in their 2
nd

 or 3
rd

 trimester 

Setting: Developing Country (Uganda, Sierre Leone, Tanzania) (Elliott 2005, Torlesse 2001, 

Ndibazza 2010, Ndyomugyenyi 2008, Urassa 2011)
17-21

 

Intervention: Albendazole  

Comparison: Control  

Severe anemia 

(<70g/L) (4 

months 

postpartum)
21

 

2 per 

1,000 

10 per 

1,000 (3 to 

36) 

RR 

4.42^ 

(1.23 to 

15.79) 

2429 

(1 RCT) 
g
 

⨁⨁◯◯ 

LOW d,h 

Albendazole 

increased the 

risk of severe 

anemia at 4 

months 

postpartum 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed 

risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

 

CI: Confidence interval; RR: Risk ratio; MD: Mean difference  

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the 

effect 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely 

to be close to the estimate of the effect, but there is a possibility that it is substantially different 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be 

substantially different from the estimate of the effect 

Very low certainty: We have very little confidence in the effect estimate: The true effect is 

likely to be substantially different from the estimate of effect  

Explanations 

# Very strong association, RR <0.2 or >5 

^ Strong association, RR <0.5 or >2 

$ Minor adverse events (abdominal pain, fever, body rash/itchiness, headache, 

anorexia/vomiting) 

D
ow

nloaded from
 https://academ

ic.oup.com
/jtm

/advance-article-abstract/doi/10.1093/jtm
/taz079/5602451 by U

niversity of Toronto user on 23 O
ctober 2019



 49 

a. Elliott 2005
17

 ended trial early due to change of WHO guidelines 

b. Ndibazza 2010
19

 had about 20% incomplete report of outcomes in both arms (reporting bias) 

c. Torlesse 2001
18 

had 30% loss to follow-up in both arms (attrition bias). Blinding and 

allocation concealment were not mentioned 

d. Wide 95% CI  

e. Ndyomugyenyi 2008
20 

- Whole study population had soil transmitted helminth infection 

f. Ndyomugyenyi 2008
20  

was an open label trial. Intervention was albendazole + ivermectin 

compared ivermectin alone as control 

g. Urassa 2011
21

- Cluster Randomized Trial  

h. High and varying loss to follow-up between arms 
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Table 3. Summary of Findings Table of Albendazole Compared to No Treatment during 

Pregnancy 

Albendazole Compared to No Treatment during Pregnancy 

Patient or population: Pregnant women (all trimesters) 

Setting: Developing country (Nepal) (Raut 2016)
30

 

Intervention: Albendazole  

Comparison: No Treatment  

Certainty assessment № of patients Effect 

Cert

ainty 
Import
ance 

№ 
of 
stu
die
s 

Study 
design 

Risk 
of 

bias 

Inconsi
stency 

Indire

ctness 

Impre

cision 

Other 

conside

rations 

Alben

dazole 

No 

Treat

ment 

Rela

tive 

(95

% 

CI) 

Abs

olute 

(95

% 

CI) 

Prevalence of anemia
#
 

1  Observ

ational  

(Cross-

section

al)
30

  

seri

ous 
a
 

not 

seriou

s  

not 

seriou

s  

not 

seriou

s  

none  15/67 

(22.4

%)  

31/12

5 

(24.8

%)  

0.90           

(0.5

3 to 

1.55

)  

- ⨁◯

◯◯ 

VER

Y 

LO

W  

Alben
dazole 
did not 
have 
an 

effect 
on 

anemi
a  

CI: Confidence interval 

Explanations 

# No definition on anemia  

a. Confounders were not adjusted  
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Table 4. Summary of Findings Table of Mebendazole Compared to Placebo Treatment 

during Pregnancy 

Mebendazole Compared to Placebo during Pregnancy  

Patient or population: Pregnant women in their 2
nd

 trimester 

Setting: Developing Country (Peru) (Larocque 2006, Gyorkos 2011)
15,16

 

Intervention: Mebendazole  

Comparison: Placebo 

Outcomes 

Anticipated absolute 

effects
*
 (95% CI)  Relative 

effect 

(95% 

CI)  

№ of 

participants  

(studies)  

Certainty of 

the evidence 

(GRADE)  

Comments Risk 

with 

Placebo 

Risk with 

Mebendazole 

Prevalance 

of anemia 

(Hb<110g/L)      

(3
rd

  

trimester)
15

  

323 per 

1,000  

329 per 

1,000 

(274 to 397)  

RR 

1.02 

(0.85 to 

1.23)  

950 

(1 RCT)  
⨁⨁⨁⨁ 

HIGH  

No difference in 

prevalence of 

anemia 

Miscarriage
15

  
6 per 

1,000  

4 per 1,000 

(1 to 24)  

RR 

0.66 

(0.11 to 

3.94)  

1006 

(1 RCT)  

⨁⨁⨁◯ 

MODERATE 
a
 

No difference in 

miscarriage  

Prevalence 

of hookworm 

infection             

(3
rd

 

trimester)
16

  

466 per 

1,000  

354 per 

1,000 

(303 to 410)  

RR 

0.76 

(0.65 to 

0.88)  

935 

(1 RCT)  
⨁⨁⨁⨁ 

HIGH  

Mebendazole 

decreased the 

prevalence of 

hookworm 

infection  

Prevalence 

of Ascaris 

infection (3
rd

 

trimester)
16

  

709 per 

1,000  

170 per 

1,000 

(142 to 213)  

RR 

0.24
^
 

(0.20 to 

0.30)  

935 

(1 RCT)  
⨁⨁⨁⨁ 

HIGH  

Mebendazole 

decreased the 

prevalence of 

Ascaris infection  

Prevalence 

of Trichuris 

infection 

(3rd 

trimester)
16

  

837 per 

1,000  

494 per 

1,000 

(452 to 553)  

RR 

0.59 

(0.54 to 

0.66)  

935 

(1 RCT)  
⨁⨁⨁⨁ 

HIGH  

Mebendazole 

decreased the 

prevalence of 

Trichuris 

infection 
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Table 4. Summary of Findings Table of Mebendazole Compared to Placebo Treatment 

during Pregnancy 

Mebendazole Compared to Placebo during Pregnancy  

Patient or population: Pregnant women in their 2
nd

 trimester 

Setting: Developing Country (Peru) (Larocque 2006, Gyorkos 2011)
15,16

 

Intervention: Mebendazole  

Comparison: Placebo 

Outcomes 

Anticipated absolute 

effects
*
 (95% CI)  Relative 

effect 

(95% 

CI)  

№ of 

participants  

(studies)  

Certainty of 

the evidence 

(GRADE)  

Comments Risk 

with 

Placebo 

Risk with 

Mebendazole 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed 

risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

 

CI: Confidence interval; RR: Risk ratio  

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the 

effect 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely 

to be close to the estimate of the effect, but there is a possibility that it is substantially different 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be 

substantially different from the estimate of the effect 

Very low certainty: We have very little confidence in the effect estimate: The true effect is 

likely to be substantially different from the estimate of effect  

Explanations 

^ Strong association, RR <0.5 or >2 

a. Larocque 2006
15

 - Wide 95% CI  
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Table 5. Summary of findings of Enhanced Mebendazole Compared to Standard Dose 

Mebendazole in the Treatment of Pregnant Women with Severe Anemia 

Enhanced Mebendazole Compared to Standard Mebendazole Treatment during Pregnancy 

Patient or population: Pregnant women with severe anemia (Hb <7g/dL) in their 2
nd

 trimester 

Setting: Developing Country (Pakistan) (Christian 2009)
22

   

Intervention: Enhanced Mebendazole (200mg daily x 3 days) 

Comparison: Standard Mebendazole (500mg, single dose)  

Outcomes 

Anticipated absolute 

effects
*
 (95% CI)  Relative 

effect 

(95% 

CI)  

№ of 

participants  

(studies)  

Certainty 

of the 

evidence 

(GRADE)  

Comments Risk with 

Std 

Mebendazole 

Risk with 

Enhanced 

Mebendazole 

Mean Hb 

(g/L) (60-

90 days 

post 

treatment)
22

  

Mean Hb 

(g/L) post 

treatment was 

0  

 Mean Hb 

(g/L) post 

treatment in 

the 

intervention 

group was 4 

higher (0.04 

higher to 7.96 

higher)  

-  
519 

(1 RCT)  

⨁⨁◯◯ 

LOW 
a,b

 

Mean Hb level is 

4g/L higher with 

enhanced 

mebendazole 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed 

risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

 

CI: Confidence interval; MD: Mean difference  

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the 

effect 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely 

to be close to the estimate of the effect, but there is a possibility that it is substantially different 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be 

substantially different from the estimate of the effect 

Very low certainty: We have very little confidence in the effect estimate: The true effect is 

likely to be substantially different from the estimate of effect  

D
ow

nloaded from
 https://academ

ic.oup.com
/jtm

/advance-article-abstract/doi/10.1093/jtm
/taz079/5602451 by U

niversity of Toronto user on 23 O
ctober 2019



 54 

Explanations 

a. Christian 2009
22

 - Did not have allocation concealment  

b. Christian 2009
22

 - Wide 95% CI  
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Table 6. Summary of Findings Table of Mebendazole Compared to No Treatment during 

Pregnancy 

Mebendazole Compared to No Treatment during Pregnancy 

Patient or population: Pregnant women (all trimesters) 

Setting: Developed Country (Isarel) (Diav-Citrin 2003)
32 

Intervention: Mebendazole 

Comparison: No Treatment 

Certainty assessment № of patients Effect Certai

nty 

Import

ance № 

of 

stud

ies 

Study 

design 

Risk 

of 

bias 

Inco

nsist

ency 

In

dir

ec

tn

es

s 

Impr

ecisi

on 

Oth

er 

con

side

rati

ons 

[inte

rvent

ion] 

[comp

arison

] 

Relati

ve 

(95% 

CI) 

Absol

ute 

(95% 

CI) 

Miscarriage 

1  Observat

ional 

(Cohort)
3

2
 

not 

seriou

s  

not 

serio

us  

no

t 

se

rio

us  

not 

serio

us  

non

e  

22/1

92 

(11.5

%)  

18/19

2 

(9.4%

)  

1.22         

(0.68 

to 

2.20)                  

- ⨁⨁
◯◯ 

LOW  

Meben

dazole 

did not 

have 

any 

effect 

on 

miscarr

iage 

 

CI: Confidence interval 
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Table 7. Summary of Findings Table of Ivermectin Compared to Control during 

Pregnancy  

Ivermectin Compared to Control during Pregnancy 

Patient or population: Pregnant women in their 2
nd

 trimester   

Setting: Uganda (Ndyomugyenyi 2008)
20

 

Intervention: Ivermectin  

Comparison: Control  

Outcomes 

Anticipated absolute 

effects
*
 (95% CI)  

Relative 

effect 

(95% 

CI) 

№ of 

participants  

(studies) 

Certainty of 

the evidence 

(GRADE) 

Comments 
Risk with 

Control 

Risk with 

Ivermectin 

Prevalence 

of anemia 

(<100g/L) 

(3rd 

trimester)
20

 

92 per 

1,000 

82 per 

1,000 

(38 to 178) 

RR 

0.89 

(0.41 to 

1.94) 

266 

(1 RCT)
 a
 

⨁⨁⨁◯ 

MODERATE 
b
 

No difference in 

prevalence of 

anemia. 

Mean Hb 

(g/L) (3rd 

trimester)
20

 

Mean Hb 

(g/L) (3rd 

Trimester) 

was 0 

Mean Hb 

(g/L) (3rd 

Trimester) 

in the 

intervention 

group was 

2.3 lower 

(5.98 lower 

to 1.38 

higher) 

- 
266 

(1 RCT)
 a
 

⨁⨁⨁◯ 

MODERATE 
b
 

No difference in 

mean Hb levels 

Premature 

delivery
20

 

13 per 

1,000 

17 per 

1,000 

(3 to 104) 

RR 

1.40 

(0.24 to 

8.29) 

331 

(1 RCT)
 a
 

⨁⨁◯◯ 

LOW 
b,c

 

No difference in 

premature delivery 

Hookworm 

density (21 

days post 

treatment) 

(eggs/g)
20

 

The mean 

hookworm 

density 

was 0 

MD 9.6 

lower 

(32.72 

lower to 

13.52 

higher) 

- 
22  

(1 RCT)
 a
 

⨁⨁⨁◯ 

MODERATE 
b 

No difference in 

hookworm density 
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Minor 

adverse 

events
$, 20

 

82 per 

1,000 

40 per 

1,000 

(17 to 92) 

RR 

0.49^ 

(0.21 to 

1.11) 

393 

(1 RCT)
 a
 

⨁⨁⨁⨁ 

HIGH 
b
 

No difference in 

minor adverse 

events 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk 

in the comparison group and the relative effect of the intervention (and its 95% CI).  

 

CI: Confidence interval; RR: Risk ratio; MD: Mean difference  

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the 

effect 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to 

be close to the estimate of the effect, but there is a possibility that it is substantially different 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be 

substantially different from the estimate of the effect 

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely 

to be substantially different from the estimate of effect  

Explanations 

^ Strong association, RR <0.5 or >2 

$ Minor adverse events (abdominal pain, fever, body rash/itchiness, headache, 

anorexia/vomiting) 

a. Ndyomugyenyi 2008
20 

- Whole study population had soil transmitted helminth infection 

b. Ndyomugyenyi 2008
20  

was an open label trial. Intervention was albendazole + ivermectin 

compared albendazole alone as control 

  

c. Ndyomugyenyi 2008
20

 - Wide 95% CI  
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