Hi Alexander,

Here's my rather long response to your queries:

1. A number of your recent papers reference studies finding that S. japonicum in children has developmental effects. As far as I can tell, though, your 2005 meta-analysis does not find any statistically significant effects on height or school performance for schistosomiasis overall. I realize that there have been a few studies of S. japonicum on this front since the 2005 paper, but I was wondering if there were any of S. mansoni or S. haematobium? Do you think that the effects reported for S. japonicum are representative of the other varieties of schistosomiasis as well? If so, are there any papers you can point me to that support that conclusion? We're trying to figure out the extent to which these developmental effects would occur with schistosomiasis in Africa, and having a tough time getting traction.

I do think that the same effects obtain with S. mansoni and S. haematobium. It is possible that their effect size will be smaller than that seen with S. japonicum—there is a school of thought which suggests that anti-S. japonicum inflammation is more intense because of its higher egg output and its more recent switch to parasitism of the human host.  I don’t know if this is true.

The problem for Sm and Sh is that research projects addressing these specific performance  issues have been scarce. Growth and cognitive  function was not a strong focus of mid-20th C. parasitologists. The available older studies were limited in terms of size (study power) and/or the duration of follow-up. For example, the Stephenson, et al. 1989 study (attached (1)) found a 1-2mm linear growth difference over 8 months after schisto-specific therapy (compared to placebo), but this difference was too small to be statistically significant.

Our nutritionists point out that weight is a much more labile anthropometric finding than height, and so, weight deficits can be corrected much more quickly. Deficits in linear growth (stunting) take time (> 2 years) to develop and then become clinically apparent (i.e., to drop from median to below 3rd percentile or HAZ of -2). Such deficits could also take significant time to resolve. So I don’t think it’s surprising that many treatment projects have seen benefits in terms of weight gain, but not in terms of height. Linear growth also varies significantly with age. If treatment is not given in the right ‘windows’ then there is likely to be minimal impact.

No one has done the study where children were regularly treated for schisto (alone) over a long period of time in order to find out if linear growth improves. We now know that children acquire schisto infection as early as age 1 (median age of infection = 2.5 to 3.5 yr old in high transmission areas). This is a critical time for linear growth, but no one has been treating this population of children. Almost all trials have been focused on school age children.

However, there is evidence of ‘deworming’  treatment impact on linear growth, with particular benefits in high schisto communities. The Kenya Life Panel Survey evaluation of deworming in a village-based randomized multi-year trial in western Kenya (Miguel and Kremer 2004, (2)) has included STH _and_ schisto therapy in affected communities. An analysis of their followup surveys in 2005, after stepped-wedge assignment to treatment in the  1998-2003 interval, indicates that going from zero to six years of treatment resulted in about 2-3 cm in height gain. The biggest impact was among younger students, females, and those resident in high schisto burden areas (Table 4.8 in Baird thesis, attached). Of interest, these studies indicate a spillover effect of mass deworming in terms of reduced local risk of infection, and early life benefits to children within a treated village environment (3).

As far as school performance goes, this factor varies so much from location to location and from class to class that comparisons and meta-analysis are really not possible.  In the 1998 study by de Clerq, et al, in Senegal (4), schistosomiasis intensity was associated with worsened school performance, with absenteeism being the biggest contributing factor However, attendance is not always accurately recorded in many schools.

If instead, standardized psychometric testing is used, there are both observational and interventional studies that tie Sm and Sh to poor cognitive performance (5-7). Improvement in cognitive test scores has also been seen in deworming campaigns that include schistosomiasis treatment  (3, 8).

I think it’s unlikely that we will see any more RPCT for schistosomiasis, and it’s also unlikely that schistosomiasis will be treated in isolation in future.  I believe that the Kenya Life Panel Survey is on the right track in terms of quantifying the impact of deworming treatment. It may not be possible to further separate the specific benefits of anti-schistosomal therapy in isolation.



2. On a related note, I've come across the Finkelstein et al. and Jia et al. papers on the correct disability weight for S. japonicum, but haven't found anything comparable for S. mansoni or S. haematobium. Are you familiar with any papers laying out similar calculations for the other types of schistosomiasis? How representative do you think their findings would be for the other types?

The Finkelstein paper was a thought experiment in which the disability weight for S. japonicum  revalued based on including the known morbidities of Sj, and the conditional risk of having those complications during a lifetime of exposure to infection. Complications such as advanced liver disease, which had large disability weights as separate diseases in the GBD tables, turned out to be sufficiently frequent that the authors concluded that the disability score for Sj should be significantly increased. This approach conflicts with the PTO approach of the GBD founders, and they have been unwilling to modify their initial Dw estimates for schistosomiasis, despite the fact that the common complications of schisto are viewed as significant disabilities for other diseases.

I find the DALY-PTO system so flawed that it is useless to attempt such an exercise for Sm Sh. It would be more useful to identify and quantify disability related to early, intermediate, and advanced forms of schistosomiasis, and then then determine how many people would be in each state, either without therapy or in the face of a regimen of repeated school age or community treatments, in which intermediate and advanced forms would be entirely prevented.

 

3. Could you direct me to any recent papers on the other long-term effects of schistosomiasis (the ones due to organ damage, rather than developmental effects), especially for S. mansoni and S. haematobium? The paper that seems to be referenced most often on this issue is Van der Werf et al 2003; is there a more recent or thorough one that I should be aware of?

 

The extended van der Werf paper submitted to WHO in 2001 (attached) is the best summary and meta-analysis of the organ-specific (anatomic) complications of Sm and Sh. They did not, however, address systemic morbidities such as anemia, stunting, wasting, or congnitive performance.

 

4. Finally, I read your 2011 paper in AJTMH with Gurarie, Wang, and Bustinduy with interest, but I'm having a hard time interpreting the findings without access to the supplemental appendix. Could you by any chance send it to me? To what extent do you think those results generalize to the other long-term effects of schistosomiasis (organ damage) and to higher- and lower-prevalence areas?

 

 The appendix is attached. Our analysis of the impact of repeated treatment is tied to growth and development norms in this model. Development of anatomic disease (fibrosis, hydronephrosis) is more an effect of cumulative intensity of infection over a lifetime of exposure. Those pathologies generally come on after age 20, and would likely be prevented by  repeated treatments in childhood (9).  Without comparative data from low prevalence areas, it is hard to say whether morbidity would be as bad in lower transmission zones. In some cases it is the presence and duration of infection that drives disease causation, in other cases it is probably the cumulative intensity of the infection. Duration and intensity tend to go up in parallel as transmission is greater.
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On Tue, Nov 8, 2011 at 3:06 PM, Alexander Berger <alexander@givewell.org> wrote:

Dear Professor King,

My name is Alexander Berger; I'm a research analyst at GiveWell and I've taken over our research on schistosomiasis from Jonah Sinick. I really appreciate all the time you've taken to correspond with him, and I was hoping that you might be able to help us with a few other questions:

1. A number of your recent papers reference studies finding that S. japonicum in children has developmental effects. As far as I can tell, though, your 2005 meta-analysis does not find any statistically significant effects on height or school performance for schistosomiasis overall. I realize that there have been a few studies of S. japonicum on this front since the 2005 paper, but I was wondering if there were any of S. mansoni or S. haematobium? Do you think that the effects reported for S. japonicum are representative of the other varieties of schistosomiasis as well? If so, are there any papers you can point me to that support that conclusion? We're trying to figure out the extent to which these developmental effects would occur with schistosomiasis in Africa, and having a tough time getting traction.

2. On a related note, I've come across the Finkelstein et al. and Jia et al. papers on the correct disability weight for S. japonicum, but haven't found anything comparable for S. mansoni or S. haematobium. Are you familiar with any papers laying out similar calculations for the other types of schistosomiasis? How representative do you think their findings would be for the other types?

3. Could you direct me to any recent papers on the other long-term effects of schistosomiasis (the ones due to organ damage, rather than developmental effects), especially for S. mansoni and S. haematobium? The paper that seems to be referenced most often on this issue is Van der Werf et al 2003; is there a more recent or thorough one that I should be aware of?

4. Finally, I read your 2011 paper in AJTMH with Gurarie, Wang, and Bustinduy with interest, but I'm having a hard time interpreting the findings without access to the supplemental appendix. Could you by any chance send it to me? To what extent do you think those results generalize to the other long-term effects of schistosomiasis (organ damage) and to higher- and lower-prevalence areas?


Thanks so much for your help.

Best,
Alexander

-- 

Alexander Berger

Research Analyst
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-- 
Charles H. King MD
Professor of International Health
Center for Global Health and Diseases
Case Western Reserve University


