
 Parasitic helminths include soil transmitted 
helminth (STH) parasites such as Ascaris, Trichuris, 
hookworms and tissue invasive-systemic helminths like 
filarial and Schistosome parasites. They cause severe 
morbidity in both humans and animals and continue to 
pose serious challenges to the economic welfare and 
public health in most of the developing countries in 
the world. The global burden of infections caused by 
these STH parasites is estimated to be responsible for 
loss of 39 million life years of disability adjusted life 
years (DALYS)1, comparable to the burden of all other 
major diseases afflicting the human communities. 
In children, STH are reported to adversely affect 
appetite, nutritional status, healthy growth, cognitive 
development, physical fitness, and clinical outcome 
of malaria, tuberculosis, or AIDS and are reported 
to affect adversely their immunological responses to 
vaccines2,3.

Current deworming policies of global agencies for 
STH infections

 The WHO has been advocating deworming the 
population at risk, particularly school age children 
(SAC) to meet the Millennium Development goals 
(MDg). Currently, only about 10 per cent of SAC and 
20 per cent of preschool children who are at risk of 
acquiring intestinal helminth infections are dewormed4 
against the target set by WHO to regularly treat at least 
75 per cent of SAC at risk of morbidity5. Despite the 
arguably limited hard evidence in favour of deworming 
and its benefits to the community, population based 
mass drug administration (MDA) has been promoted as 
a cost-effective measure to reduce the disease burden of 
STH infections. Since increasing the coverage to large 
populations and its sustainability requires large global 
investment, evaluating the benefits of deworming 
has become critical. Based on a meta-analysis of 
41 double-blind clinical trials covering 65,168 
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participants on the outcomes viz., haemoglobin status, 
growth, cognitive abilities and school attendance6,7, 
the wisdom of deworming several million children 
has been questioned because there was a mismatch 
between the state of reliable direct evidence of benefit 
and the benefit claimed by the advocates of deworming. 
Bundy et al8, however, raised methodological issues 
on the Cochrane review and conclusions drawn 
from it and have argued in favour of continuing the 
currently practiced deworming strategy. Engels and 
Savioli9 while strongly recommending deworming, 
have commented that public health policy setting has 
to go beyond the issue of whether a sacrosanct level of 
statistical significance is reached on a limited number 
of (multifactoral) outcomes in a series of carefully 
selected studies. Hotez et al4 recommended inclusion 
of deworming programmes in the national health plans 
and constitutional provisions to declare deworming 
mandatory at least in STH endemic countries. 

What is ignored in the ongoing debate on deworming 
in STH infections?

 The issue of nematode egg load in soil/
environment as a result of large scale deworming in 
human communities does not appear to be a factor 
seriously being debated although rapid re-infection in 
dewormed population has been shown to be a factor 
standing contamination of worms in the environment10. 
The proposal here is that “Deworming one segment of 
people in a community could predispose the untreated 
population to enhanced worm infections and its adverse 
consequences”. The reasoning is that the net viable and 
infective nematode egg pool in soil and environment 
would increase many fold following deworming and this 
could lead to previously uninfected subjects acquiring 
infections and/or could increase worm load in subjects 
already harbouring infections amongst the untreated 
population in the community. Deworming leads to 



expulsion of adult worms which harbour large number 
of viable eggs and is also known to enhance egg output 
in stool samples11. Eggs expelled by dewormed subjects 
and by untreated population are equally infective12 and 
find their way into the environment through untreated 
or improperly treated sewage and also through open 
defecation by people in many developing countries 
with poor sanitation. use of digested sludge and human 
excreta as a fertilizer to replenish agricultural soil has 
been a common practice of waste disposal even in 
developed countries13 and treatment of raw sewage 
including human excreta by mesothermic anaerobic or 
aerobic digestion eliminates other parasites but many 
nematode eggs retain their viability and infectivity after 
digestion14. Ascaris eggs which have a four layered 
shell are resistant to adverse climatic conditions, 
potentially survive in soil for up to 7-10 years14,15 and 
are being used as a conservative biological indicator 
organism for monitoring and evaluation of sludge 
treatment efficiency and sanitation processes15. Not 
surprisingly dewormed subjects rapidly get re-infected 
in endemic countries. The magnitude of reinfection is 
very high as shown by a meta-analysis of 24 studies, 
even after deworming the whole community16 which is 
attributable to standing contamination of worms in the 
environment10.

Evidence for the flip side of deworming to STH 
infections in untreated subjects

 In the absence of evidence in literature to establish 
enhanced nematode egg load levels in environment 
following treatment with anti-helminth drugs, proof 
was sought by examining some of the published reports 
of randomized controlled trials (RCTs) on deworming. 
Unlike the original authors who evaluated the effect 
of deworming in drug treated subjects, outcome 
indicators in placebo groups were analysed for writing 
this ‘viewpoint’. Studies conducted in areas with high 
intensity of infection in which treated and untreated 
groups were followed up for a longer duration (three 
months or more) were included for this analysis. The 
assumption was that the excreted nematode eggs 
expelled by dewormed subjects in rural communities 
would be available to infect and establish new infections 
in the placebo group. The analysis summarized in the 
Table reveals that the treatment of one cohort with anti-
helminth drugs results in increased worm infections (as 
shown by eggs per gram of stool) in the untreated cohort 
and in some instances leads to increased prevalence of 
infections amongst placebo treated subjects. The most 
revealing observations were published by Stephenson 
et al19 and using the authors’ data the status of egg load 

and body weight in treated and placebo groups were re-
analysed. Loss of hookworm infection in treated group 
was matched by gain of infection in the placebo group 
over a period of eight months after administration of 
two doses of albendazole to the treated group; similarly 
gain in body weight in the dewormed group matched 
closely with loss of body weight in the untreated 
group. The combined hookworm egg load in treated 
and placebo groups put together was comparable 
before and eight months after deworming – eggs lost 
by treated subjects were gained by the placebo group. 
Increase in intensity of STH infection was associated 
with a decreased appetite in untreated children in one 
study18. Increased worm infections were also associated 
with a decrease in anthropometric parameters such as 
weight for age, weight for height, arm circumference, 
triceps skinfold in placebo treated subjects18,19. These 
observations can be interpreted to mean that in the 
absence of deworming, untreated subjects continue 
to get exposed to fresh infections and consequently 
acquire more infections leading to an increase in egg 
load. It can also be interpreted to suggest that as a 
consequence of deworming, the nematode egg load in 
the environment increases and the effect of such increase 
gets reflected as enhanced prevalence and/or egg count 
and consequent adverse effects in the placebo treated 
group. To rule out the former interpretation evidence 
for no significant change in intensity or prevalence in 
longitudinal data from these or similar populations will 
be required. Such studies are needed while designing 
RCTs for deworming. Further, all RCT studies listed in 
the Table have been carried out in Africa which raises 
questions on their applicability at the global level. Well 
designed long-term studies need to be conducted in 
different geographical areas covering different climatic 
zones, including India to authenticate the observations 
made in African children. It is also important to note 
that adverse effects in placebo treated subjects were not 
observed when deworming was undertaken in areas of 
low infection prevalence or intensity22,23 or when a very 
large proportion of the population (>90%) received 
frequent doses of treatment23 or when deworming by 
MDA was undertaken in an area with low intensity of 
infection24. Similarly, when the duration of follow up 
was short (21 days), there was no increase in intensity 
of infection in placebo treated subjects22,25 - this is 
expected since the average time required for ingested 
eggs of enteric parasites to transform into gravid 
females, ready to lay eggs inside an infected host, is 
about 8-12 wk.
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Concluding remarks

 Interpretation of published reports summarized in 
the Table suggests that many of the reported and possibly 
ongoing RCTs on deworming suffer from a flawed 
study design since outcome indicators such as infection 
prevalence, infection intensity, anthropometric indices, 
appetite, haemoglobin level, etc., tend to get worse in 
placebo treated groups in comparison to pretreatment 
baseline levels. This observation needs to be validated 
by re-designing RCTs under field conditions in drug and 
placebo treated cohorts along with other appropriate 
controls to avoid possible confounders. 

 In 2001, the World Health Assembly passed 
a resolution urging Member States to control the 
morbidity of STH infections through large scale use of 
anti-helminthic drugs for school aged children26. The 
current approach of targeting a restricted group with 
high prevalence and intensity of infection may not 
yield desired results since it has the risk of shifting the 
burden of intestinal helminths from treated to untreated 
subjects in the community. Further, successful 
deworming programmes in human communities need 
to consider the issue of nematode egg survival in soil. 
However, existing drugs could still be used effectively 
to control STH in areas of high intensity infections by 
enhancing treatment frequency and mass coverage of 

the population for durations much longer than nematode 
egg viability in soil/environment. Considering the 
emergence of helminth strains resistant to available 
drugs27,28 and the imminent selection pressure of MDA 
programmes on the life history of parasitic worms 
leading to their increased per capita fecundity29,30, there 
is an urgent need to explore alternative approaches for 
development of novel chemotherapeutic drugs against 
parasitic helminths. One approach is to develop drugs 
that block embryogenesis in pathogenic nematodes 
which could inhibit transmission and re-infection with 
STH in human communities31. 
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