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Abstract 
 
Background 
As the world grapples with the Coronavirus pandemic, we need good data on not only the need 
for treatments for pressing public health problems but also on new interventions’ impacts. We 
present a mathematical model of medicines’ health consequences using disease surveillance data 
to inform health policy and scientific research that can be extended to address the current public 
health crisis. 
 
Methods 
The Global Health Impact (GHI) index calculates the amount of mortality and morbidity averted 
by key medicines using data on outcomes in the absence of treatment, treatment effectiveness, 
and access to needed treatment. We conducted a systematic review of random control trials 
assessing the efficacy of medical treatments on malaria, TB, HIV/AIDS, and several NTDs. 
Country-level data on DALYs and treatment coverage were extracted from data repositories 
maintained by the Global Burden of Disease study, Global Health Observatory, WHO, and 
UNICEF. 
 
Findings 
The index aggregates drug impact by country, disease, company, and treatment regimen to 
identify the spatial and temporal patterns of treatment impact and can be extended across 
multiple diseases. Approximately 62 million life-years were saved by key drugs that target 
malaria, TB, HIV/AIDS, and NTDs in our latest model year. Malaria and TB medicines together 
were responsible for alleviating 95% of this burden, while HIV/AIDS and NTD medicines 
contribute 4% and 1% respectively. However, the burden of disease in the absence of treatment 
was nearly evenly distributed among malaria, TB, and HIV/AIDS. 
 
Interpretation 
A common framework that standardizes health impact across diseases and their interventions can 
aid in identifying current shortcomings on a global scale. 
 
Funding 
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Introduction 
 
As the world grapples with the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
pandemic, we need good data on both the need for treatments but also on the impact of new 
interventions as they are developed. We present a mathematical model of medicines’ health 
consequences using disease surveillance data to inform health policy and scientific research that 
can be extended to address the current public health crisis (http://globalhealth.pythonanywhere. 
com/). 
 
The SARS-CoV-2 pandemic is currently devastating the health care infrastructure in many 
developed countries but is likely to have even more profound effects in poorer countries. The 
United Nations’ Sustainable Development Goals (SDGs) are focusing global efforts on providing 
universal health coverage and access to essential medicines for infectious and chronic diseases.1 
Governmental and non-governmental organizations direct substantial aid toward these 
needs.Globally, governments gave $13.6 billion in official development assistance for health in 
2017, for instance.2 However, existing resources are not inadequate even to address many pre-
existing global health challenges. Organizations attempting to improve health need a broad and 
accurate picture of medicines’ health impact, as well as the need for treatment, in order to target 
resources, evaluate performance, and improve health. Data on treating communicable diseases is 
tremendously important for many stakeholders – from international institutions, like the World 
Health Organization, to bilateral or multilateral health assistance organizations, like the United 
States Agency for International Development, and philanthropies, like the Gates Foundation, to 
national governments and their economies. Good data about medicines’ impacts can help 
international and multilateral institutions (and other 

stakeholders) prioritize funding across countries, diseases, and interventions. Country-level 
health systems similarly aim to allocate their resources, and secure new resources, to have a 
greater impact. Information on medicines’ health consequences might, for instance, help 
countries see how drugs’ impacts will change as they are made more accessible. This can help 
them decide whether to invest in efforts to lower drug prices or extend access more broadly in 
other ways. Moreover, impact assessments may help shape trade and other policies associated 
with globalization.  
 
Information on health needs greatly influences health policy and practice, but organizations 
attempting to address those needs require similarly detailed information on essential medicines’ 
global health consequences. The Global Burden of Disease project gathers data on different 
countries’ health needs and the data they provide has helped allocate health spending.3 But the 
Global Burden of Disease project does not provide any information about where we are 
succeeding in meeting health needs with different health interventions. The vast majority of 
mathematical models that look at health interventions’ consequences are disease- or region- 
specific, and few estimate the impact of specific medicines the global pharmaceutical supply 
chain provides.4-6 
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The Global Health Impact (GHI) models provide the first comprehensive effort to evaluate the 
global health consequences of treatment across a wide range of diseases and interventions. To 
accurately capture these effects, our model considers: 1) outcomes in the absence of treatment, 2) 
the effectiveness of treatment, and 3) how many people who need treatment access it. The GHI 
model currently calculates the impact of drugs used to treat diseases affecting many 
impoverished people around the world: tuberculosis (TB), HIV/AIDS, malaria, and Neglected 
Tropical Diseases (NTDs). Each of these diseases pose its own threat and requires a different 
form of treatment and prevention. TB is the leading cause of death from a single infectious 
agent-- causing 1.2 million deaths in 2018, with 95% of those deaths occurring in low or middle- 
income countries.7 Most TB can be cured with low cost medicines, making access to treatment 
vital. HIV/AIDS is a viral infection for which there is no cure: at the end of 2018 approximately 
37 million people were living with HIV/AIDS, but only 62% of infected individuals worldwide 
were receiving antiretroviral therapy (ART).8 There were 219 million cases of malaria in 2017, 
although it is both preventable and curable.9 Finally, there is insufficient research and 
development of drugs for many NTDs, despite their detrimental impact on lifespan and 
livelihood in endemic regions. In focusing on these diseases and their treatments, we hope to 
shed light on pharmaceuticals’ impact on people’s lives and to pave the way for improvements in 
the future. It is possible to expand our model to address other pressing global health problems 
including the current SARS-CoV-2 pandemic. 
 
Results 
 
The GHI model approximates the global impact of treatment of key drugs that target malaria, 
TB, HIV/AIDS, and NTDs, in 2015, is 62 million life-years saved. This is equivalent to saving 
almost a year of life for 1% of the world’s population. Malaria and TB medicines together 
provide 95% of the total life-years saved, while HIV/AIDS and NTD medicines contribute 4% 
and 1% respectively (in part because we divide total impact by the required length of treatment, 
which is much longer for HIV/AIDS as the disease cannot be cured). However, the estimated 
need, or burden of disease in the absence of treatment, for malaria, TB, and HIV/AIDS drugs are 
approximately equivalent. Figure 1 provides an overall picture of aggregate drug impact over 
time. The model suggests that malaria and TB drugs are having a decreasing impact on death and 
disability while HIV/AIDS and NTD medicines have relatively flat impact outcomes over time. 
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Figure 1. Global DALYs Alleviated Over Time 
 
Global DALYs alleviated in the years 2010, 2013, and 2015 aggregated by disease. Malaria is 
blue,TB is yellow, HIV/AIDS is red, and NTDs are green. 
 

 
 
The model provides estimates of the impact of drugs on malaria, TB, HIV/AIDS, and NTDs. 
Key malaria treatments such as artemether-lumefantrine (AL) and artesunate plus amodiaquine 
(AS+AQ) have the largest impact, possibly because they are widely recommended and among 
the most effective treatments. Together they helped alleviate 35% of the 62 million total DALYs 
alleviated in 2015. Figure 2 illustrates that even with the many highly efficacious drugs 
available, 73% of the burden of these diseases remains unalleviated. 
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Figure 2. Impact of Drugs on the Global Burden of Disease 
 
Global DALYs alleviated in 2015, separated by drug. Includes global DALYs unalleviated. 
 

 
The GHI model makes it possible to study the global distribution of DALYs alleviated across 
countries. Figure 3 suggests that key medicines are having the most impact in Africa. This is due 
to the fact that malaria treatment is highly concentrated in this region. The global reach of 
HIV/AIDS and TB is far more extensive, which is why we see greater uniformity in the 
distribution of drug impact for those diseases. The treatment of these diseases has the largest 
impact in India, with the vast majority of lives saved coming from effective TB treatment. 
Medicines targeting malaria are having a high impact in Nigeria and Uganda. These large impact 
scores reflect a combination of high disease burden and efficacious treatment. However, there 
are areas with great need but correspondingly little impact. The most glaring examples of this 
failure can be found in sub-saharan Africa and South America; the ratio of impact to need in 
Suriname is lower than 5%, suggesting a substantial amount of unmet need. 
 
 
 
 
 
 
 
 



                                                                                            Global Health Impact Data and Methodology 7 

Figure 3. DALYs Alleviated by Country 
 
Top 10 countries by DALYs alleviated in 2015, aggregated by disease. Malaria is blue, TB is 
yellow, HIV/AIDS is red, and NTDs are green. 
 

 
 
The GHI model also provides drug impact data aggregated by manufacturer. Ajanta Pharma Ltd. 
and Laboratorio Reig Jofre S.A. are manufacturers of drugs with comparatively high impact 
scores. Ajanta Pharma Ltd. produces artemether, a drug which alleviated a significant production 
of the global malaria burden. Streptomycin, produced by Laboratorio Reig Jofre S.A., alleviated 
a large proportion of the estimated burden of TB that would have been lost in the absence of 
treatment. However, Svizera Europe, Lupin, and Imres Medical Solutions provide the most cost 
effective medicines for malaria, TB, and HIV/AIDS. 
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Figure 4. DALYs Alleviated by Manufacturer 
 
Top 10 manufacturers by global DALYs alleviated in 2015. 
 

 
 
The model allows us to explore the impact of patent holder companies. The complex nature of 
the drug development process makes any impact allocation controversial, however, we aggregate 
drugs by the company with the original patent to incentivize new innovation. Sanofi and 
Novartis are the clear leaders in having originated drugs that reduce morbidity and mortality. 
Drugs patented by Sanofi averted the loss of more than 18 million DALYs in 2015. Figure 5 
illustrates that drastic changes in company rank that occur when company impact scores are 
divided by revenue earned. Before considering this measure of company size, drugs from Sanofi, 
Novartis, Pfizer and Merck have the greatest impact. Accounting for size, GlaxoSmithKline, 
Gilead, Boehringer Ingelheim, and Daiichi Sankyo have a greater impact. We can also examine 
the timing of the development of medicines across the diseases in our model. Figure 6 
demonstrates that many key patents for TB were filed more than 50 years ago. 
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Figure 5. Originator Company Impact versus Revenue 
 

 
 
Comparison between an originator’s global DALYs alleviated and its Q4 revenue in 2015. SP is 
Shire Pharmaceuticals, DS is Daiichi Sankyo, BI is Boehringer Ingelheim, GS is Gilead 
Sciences, and GSK is GlaxoSmithKline. 
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Figure 6. Global DALYs Alleviated by Patent Date 
 

 
Total impact of drugs organized by patent date in bins of 9 years, aggregated by disease. Malaria 
is blue, TB is yellow, HIV/AIDS is red, and NTDs are green. Note that 18% of patented drugs 
from 1941-1950 impacted NTDs (though the proportion is not visible on the graph). 
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Research in Context 
 
Evidence before this study 
We performed an extensive literature search for articles containing the key words: impact, 
medicine, disease, and model on PubMed and Google Scholar, with no time limitation.. 
However, previous attempts to model the global burden of disease alleviated across multiple 
interventions were not available. We conducted a systematic review of PubMed and Google 
Scholar for drug efficacy studies with no limitation of time until Dec 31, 2015, selecting random 
control trials with a confidence threshold of 0.9 or greater. A combination of search terms: drug 
name, efficacy, and the disease’s technical name were used. Data for total DALYs lost to 
malaria, TB, HIV/AIDS, and several NTDs are extracted from the Global Burden of Disease 
Study (GBD). As the GBD study provides only total DALYs for malaria, we gather data on the 
percent of prevalent plasmodium falciparum from the WHO World Malaria Report. Case 
notifications are used to allocate GBD’s total TB DALYs between drug susceptible, multidrug 
resistant, and extremely drug resistant TB. Epidemiological data on the treatment coverage of TB 
was collected from the WHO Global Tuberculosis Report (2011, 2014, and 2016). Data 
published on country-level HIV/AIDS treatment was taken from the Global Health Observatory 
data repository. The percentage of febrile children receiving artemisinin-based combination 
therapy was used as an estimate of malaria treatment coverage, gathered from the UNICEF Data 
Warehouse. The number of individuals receiving treatment for several NTDs was collected from 
the WHO Preventive Chemotherapy and Transmission Control databank. 
 
Added value of this study 
Our model uses data on the global burden of disease, disease incidence, treatment percentage, 
and drug effectiveness to estimate the burden of disease that occurs in the absence of treatment, 
the impact of drugs on this burden over time, and the contribution of generic firms to alleviating 
the burden. Previous models of impact on disease burden focus largely on one disease and its 
transmission and mortality rates, leaving out a large component of an intervention’s impact. The 
GHI model differs significantly from models that do consider a more holistic view of health 
impact by estimating, in a simple, transparent way, the health consequences of drugs for malaria, 
TB, HIV/AIDS, and several NTDs. To our knowledge, our study is the first attempt to create a 
framework for judging the burden of disease alleviated by treatment that can be extended to 
many other diseases and health interventions. 
 
Implications of all the available evidence 
A common framework for estimating global health impact is critical in evaluating performance, 
setting targets, and guiding the distribution of scarce health resources in order to advance access 
to essential medicines. The GHI models provide a robust methodology that can be applied to 
many diseases to create a comprehensive picture of the impact of interventions and determine 
where large need remains unmet. 
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Discussion 
 
What would happen to our impact on malaria if resistance to first-line drugs became widespread 
and governments had to rely only on chloroquine to treat the disease? What if an international 
organization like the Global Fund worked with Merck to introduce a medicine 5% more effective 
than current first-line HIV/AIDS medicines, would there be a noticeable impact on the global 
burden of disease? If global resistance rates to TB drugs rise and prices fall, would individuals 
get greater access to necessary drugs? Governments, corporations, and non-governmental 
organizations (NGOs) are absolutely critical to disease management but it is tough and time-
consuming to translate their potential actions into a quantifiable what-if scenario. A crucial 
capability of the GHI Index is that it can be used to forecast estimates of the impact of these 
various efforts. The results of these simulations can aid in determining which policies will be 
most effective, and thus provide evidence-based data to determine and justify policy decisions. 
 
Policy researchers are able to use the GHI Index to examine the determinants and consequences 
of a medicine’s impact on the global burden of disease. It is possible, for instance, to study the 
differences in efficacy on particular diseases in the model across countries. NGOs can wield the 
data offered to evaluate performance, set targets, and direct the distribution of critical resources 
to nations that need it the most. Additionally, international organizations and governmental 
departments of health can use the information from the Index to determine how they can have a 
larger health impact.  
 
The GHI Index allows policy makers to better treat, and prevent, infectious diseases that threaten 
millions of human lives. It is clear that policy makers need to pay greater attention not just to the 
burden of disease but also its alleviation. Comparing global data collected on need versus impact 
shows that we are failing to address the unmet needs of HIV/AIDS and NTD patients. 
 
The model’s methodology is significantly different than, but is complementary to, that embodied 
in alternative models.4–6,10–12 It is important to have a variety of useful, comprehensive 
models. For example, Spectrum Health produces several dynamic models focused primarily on 
maternal and child health and HIV/AIDS.13 However, none of the other models combine -- in a 
simple, transparent, consistent way -- estimates of the mortality and morbidity averted by 
medicines for malaria, TB, HIV/AIDS, and NTDs. Because it uses the Institute for Health 
Metrics Evaluation’s DALY information, the GHI model includes comparable estimates of the 
interventions’ impacts on disability as well as death across several different diseases. 
 
We need a mechanism that can be used to evaluate international institutions’ and country-level 
contributions to global health and can assist country-level policy makers in developing health 
policy. The GHI index demonstrates which drugs are alleviating the largest amount of death and 
disability in each country in the world, where great needs remain unmet, and to what extent this 
is due to lack of access. Moreover, the index provides a mechanism for incentivizing positive 
change.14 Just as the Global Fund uses its estimate of lives saved in different countries in 
evaluating performance and distributing aid, the Index can be used to guide the distribution of 
health resources between different countries as well as within them. Additionally, if governments 
and funding agencies have greater confidence that certain interventions will be effective, they are 
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more likely to make the political decision to maintain, or even increase, national health budgets 
and international health 
assistance. 
 
Conclusion 
 
Good data is essential for improving decision making in addressing the SARS-CoV-2 pandemic 
and other pressing public health crises. Researchers should consider expanding the Global Health 
Impact model of medicines’ health consequences using disease surveillance data to inform health 
policy and scientific research. Comprehensive information on interventions’ health impact, as 
well as need, is essential for combatting the SARS-CoV-2 pandemic and other major public 
health crises. Millions of lives hang in the balance. 
 
References and Notes 

1.United Nations Department of Economic and Social Affairs. The Sustainable 
Development  Goals Report 2017. United Nations, 2017.  

2. OECD. ODA Aid by Sector and Donor. 2020. 
https://stats.oecd.org/Index.aspx?Queryld=58193.  

3. Hassoun N. The Global Health Impact Index: Promoting Global Health. PLOS ONE 
2015;10:e0141374.  

4. White MT, Walker P, Karl S, et al. Mathematical modelling of the impact of expanding 
levels of  malaria control interventions on Plasmodium vivax. Nat Commun 2018;9:3300.  

5. Ying R, Barnabas RV, Williams BG. Modeling the implementation of universal coverage 
for  HIV treatment as prevention and its impact on the HIV epidemic. Curr HIV/AIDS Rep 
2014;11:459–67.  

6. J. M. Trauer, J. T. Denholm, E. S. McBryde. Construction of a mathematical model 
for  tuberculosis transmission in highly endemic regions of the Asia-pacific. J Theor Biol 
2014;358:74–84.  

7. World Health Organization. Global Tuberculosis Report 2019. World Health Organization, 
2019.  

8. HIV/AIDS Data and Statistics. 2019; published online July 30. 
https://www.who.int/hiv/data/ en/ (accessed Feb 20, 2020).  

9. World Health Organization. World Malaria Report 2018. World Health Organization, 2019.  

10. J. E. Truscott, H. C. Turner, R. M. Anderson. What impact will the achievement of the 
current  World Health Organisation targets for anthelmintic treatment coverage in children 
have  on the intensity of soil transmitted helminth infections? Parasit Vectors 2015;8:551.  



                                                                                            Global Health Impact Data and Methodology 14 

11. H. C. Turner, M. Walker, T.S. Churcher, M. Y. Osei-Atweneboana, N. K. Biritwum, A. 
Hopkins,  R. K. Prichard, M. G. Basáñez. Reaching the london declaration on neglected 
tropical  diseases goals for onchocerciasis: an economic evaluation of increasing the 
frequency of  ivermectin treatment in Africa. Clinical Infectious Diseases 2014;59:923–32.  

12. Gurarie D, Wang X, Bustinduy AL, King CH. Modeling the Effect of Chronic 
Schistosomiasis  on Childhood Development and the Potential for Catch-Up Growth with 
Different Drug Treatment Strategies Promoted for Control of Endemic Schistosomiasis. 
Am J Trop Med  Hyg 2011;84:773–81.  

13. Stover J, Brown T, Puckett R, Peerapatanapokin W. Updates to the Spectrum/Estimations 
and  Projections Package model for estimating trends and current values for key HIV 
indicators.  AIDS 2017;31:S5–11.  

14. Hassoun N. Globalization and Global Justice. Cambridge, United Kingdom: 
Cambridge  University Press, 2012.  

15. World Health Organization. Preventive chemotherapy in human helminthiasis. World 
Health  Organization, 2006.  

16. Health Metrics and Evaluation. GBD Results Tool. GHDx. 
http://ghdx.healthdata.org/countries  (accessed Nov 14, 2019).  

17. World Health Organization. Global Tuberculosis Report 2015. World Health 
Organization,  2015.  

18. World Health Organization. Guidelines for treatment of drug-susceptible tuberculosis 
and  patient care. World Health Organization, 2010.  

19. World Health Organization. WHO Global Tuberculosis Database. 2016. 
https://www.who.int/ tb/country/data/download/en/.  

20. World Health Organization. Global Tuberculosis Report 2016. World Health 
Organization,  2016.  

21. World Health Organization. Management of MDR-TB: a field guide. World Health 
Organization,  2009.  

22. Wright A, Zignol M, Van Deun A, et al. Epidemiology of antituberculosis drug 
resistance  2002-07: an updated analysis of the Global Project on Anti-Tuberculosis Drug 
Resistance  Surveillance. Lancet 2009; 373:1861–73.  

23. Sarita Shah N, Wright A, Bai G-H, et al. Worldwide Emergence of Extensively Drug-
resistant  Tuberculosis. Emerg Infect Dis 2007; 13: 380–7.  

24. M. Mphahlele, H. Syre, H. Valvatne, R. Stavrum, T. Mannsaker, T. Muthivhi, K. 
Weyer, P. B.  Fourie, H. M. Grewal. Pyrazinamide resistance among South African 
multidrug-resistant  Mycobacterium tuberculosis isolates. Journal of Clinical Microbiology 
2008; 46: 3459– 64.  



                                                                                            Global Health Impact Data and Methodology 15 

25. World Health Organization. Global Tuberculosis Report 2013. World Health 
Organization,  2013.  

26. World Health Organization. Global Tuberculosis Report 2014. World Health 
Organization,  2014.  

27. Comprehensive treatment of extensively drug-resistant tuberculosis. The New England 
Journal of Medicine 2008; 359: 563–74.  

28. Hassoun N. Systematic Review of HIV Efficacy Studies. .  

29. World Health Organization. Antiretroviral medicines in low-and middle-income 
countries:  forecasts of global and regional demand for 2012-2015. 2013.  

30. Gisondi P, Tessari G, Di Mercurio M, Del Giglio M, Girolomoni G. Retention rate of 
systemic  drugs in patients with chronic plaque psoriasis. Clin Dermatol 2013; 1: 8–14.  

31. World Health Organization. World Malaria Report 2011. World Health Organization, 2011.  

32. UNICEF. Malaria mortality as a cause of death in children under 5. 2019. 
https://data.unicef. org/resources/dataset/malaria/ (accessed Nov 14, 2019).  

33. Hancioglu A, Arnold F. Measuring coverage in MNCH: tracking progress in health for 
women  and children using DHS and MICS household surveys. PLoS Med 2013; 10: 
e1001391.  

34. World Health Organization. Global Report on Antimalarial Drug Efficacy and Drug 
Resistance:  2000-2010. World Health Organization, 2010.  

35. Centers for Disease Control and Prevention. Laboratory Identification of Parasites of 
Public  Health Concern. 2017 https://www.cdc.gov/dpdx/onchocerciasis/index.html 
(accessed  April 4, 2020).  

36. World Health Organization. PCT Databank. https://www.who.int/neglected_diseases/ 
preventive_chemotherapy/databank/en/ (accessed Nov 14, 2019).  

37. World Health Organization. Global price reporting mechanism for HIV, tuberculosis 
and  malaria. Global Price Reporting Mechanism. 2011. http://apps.who.int/hiv/amds/price/ 
hdd/Default4.aspx. 

38. Abadi K. Single dose mebendazole therapy for soil-transmitted nematodes. Am J Trop 
Med Hyg. 1985;34(1):129-33.  

39. Adegnika AA, Zinsou JF, Issifou S, Ateba-Ngoa U, Kassa RF, Feugap EN, et al. 
Randomized, controlled, assessor-blind clinical trial to assess the efficacy of single- versus 
repeated-dose albendazole to treat Ascaris lumbricoides, Trichuric trichiura, and hookworm 
Infection. Antimicrob Agents Chemother. 2014 May;58(5):2535-40.  

40. Albonico M, Mathema P, Montresor A, Khakurel B, Reggi V, Pandey S, et al. 
Comparative study of the quality and efficacy of originator and generic albendazole for 



                                                                                            Global Health Impact Data and Methodology 16 

mass treatment of soil-transmitted nematode infections in Nepal. Trans R Soc Trop Med 
Hyg. 2007 May;101(5):454-60.  

41. Albonico M, Smith PG, Ercole E, Hall A, Chwaya HM, Alawi KS, et al. Rate of 
reinfection with intestinal nematodes after treatment of children with mebendazole or 
albendazole in a highly endemic area. Trans R Soc Trop Med Hyg. 1995 Sept-
Oct;89(5):538-41.  

42. Albonico M, Bickle Q, Montresor A, Savioli L, Taylor M. Efficacy of mebendazole and 
levamisole alone or in combination against intestinal nematode infections after repeated 
targeted mebendazole treatment in Zanzibar. Bull World Health Organ. 2003;81(5):343-52. 

43. Bartoloni A, Guglielmetti P, Cancrini G, Gamboa H, Roselli M, Nicoletti A, et al. 
Comparative efficacy of a single 400 mg dose of albendazole or mebendazole in the 
treatment of nematode infections in children. Trop. Geogr. Med. 1993;45(3):114-6.  

44. Beach MJ, Street TG, Addiss DG, Prospere R, Roberts JM, Lammie PJ. Assessment of 
combined ivermectin and albendazole for treatment of intestinal helminth and Wuchereria 
bancrofti infections in Hispanic schoolchildren. Am J Trop Med Hyg. 1999 Mar;60(3):479-
86.  

45. Diawara A, Halpenny CM, Churcher TS, Mwandawiro C, Kihara J, Kaplan, RM, et al. 
Association between response to albendazole treatment and β-tubulin genotype frequencies 
in soil-transmitted helminths. PLoS Negl Trop Dis. 2013 May;7(5):e2247. 

46. Ekenjoku AJ, Oringangi C, Meremikwu MM. Comparative efficacy of levamisole, 
mebendalzole and pyrantel pamoate against common intestinal nematodes among children 
in Calabar, South-South Nigeria. Niger J Paed. 2013;40(3):217-21.  

47. Farid Z, Bassily S, Miner WF, Hassan A, Laughlin LW. Comparative Single/Dose 
Treatment of hookworm and roundworm infections with levamisole, pyrantel and 
bephenium. J Trop Med Hyg. 1997 May;80(5):107-8.  

48. Flohr C, Tuyen LN, Lewis S, Minh TT, Campbell J, Britton J, et al. Low efficacy of 
mebendazole against hookworm in Vietnam: two randomized controlled trials. Am J Trop 
Med Hyg. 2007 Apr;76(4):732-6.  

49. Fox LM, Furness BW, Haser JK, Desire D, Brissau JM, Milord MD, et al. Tolerance 
and efficacy of combined diethylcarbamazine and albendazole for treatment of Wuchereria 
bancrofti and intestinal helminth infections in Haitian children. Am J Trop Med Hyg. 2005 
Jul;73(1):115-21.  

50. Gunawardena NK, Kumarendran B, Manaperi N, Senarathna BP, Silva M, 
Pathmeswaran A, et al. Randomized placebo-controlled trial of the efficacy of mebendazole 
polymorphs in the treatment of hookworm infections. Am J Trop Med Hyg. 2013 Nov. 

51. Heukelbach J, Wilcke T, Winter B, Sales de Oliveira FA, Moura RCS, Harms G, et al. 
Efficacy of ivermectin in a patient population concomitantly infected with intestinal 
helminths and ectoparasites. Arzneimittelforschung. 2004;54(7):416-21.  



                                                                                            Global Health Impact Data and Methodology 17 

52. Huang WH, Brown HW. The efficacy of thiabendazole against hookworm and ascaris 
of man. J Parasitol. 1963 Dec;49(6):1014-18.  

53. Humphries D, Simms BT, Davey D, Otchere J, Quagraine J, Terryah S, et al. 
Hookworm infection among school age children in Kintampo North Municipality, Ghana: 
nutritional risk factors and response to albendazole treatment. Am J Trop Med Hyg. 2013 
Sept;89(3):540-8. 

54. Kihara JH, Muhoho N, Mjomo D, Mwobbia IK, Josyline K, Mitsui Y et al.  Drug 
efficacy of praziquantel and albendazole in school children in Mwea Division, Central 
Province, Kenya. Acta Trop. 2007 Jun;102(3):165-71.  

55. Jongsuksuntigul P, Jeradit C, Pornpattanakul S, Charansri U. A comparative study on 
the efficacy of albendazole and mebendazole in the treatment of ascariasis hookworm 
infection and trichuriasis. Southeast AsianJ Trop Med Public Health. 1993 Dec;24(4):724-9. 

56. Kurup R, Hunjan GS. Epidemiology and control of schistosomiasis and other intestinal 
parasitic infections among school children in three rural villages of south Saint Lucia. J 
Vector Borne Dis. 2010 Dec;47(4):228-34. 

57. Levecke B, Montresor A, Albonico M, Ame SM, Behnke JM, Bethony JM, et al. 
Assessment of anthelmintic efficacy of mebendazole in school children in six countries 
where soil-transmitted helminths are endemic. PLoS Negl Trop Dis. 2014 Oct;8(10):e3204.  

58. Lim JK. Pyrantel Embonate and Bephenium Hydroxynaphthoate in the treatment of 
hookworm infection. Kisaengchunghak Chapchi. 1975 Jun;13(1):19-30.  

59. Mani TR, Rajendran R, Munirathinam A, Sunish IP, Abdullah S, Augustin DJ, et al. 
Efficacy of co-administration of albendazole and diethylcarbamazine against 
geohelminthiases: a study from South India. Trop Med Int Health. 2002 Jun;7(6):541-8. 

60. Morgan P, Yamamoto M, Teesdale CH, Pugh RN. Albendazole: a new treatment for 
hookworm. Med Q J Med Assoc Malawi. 1983;16:4-5. 

61. Mihrshahi S, Casey GJ, Montresor A, Phuc TQ, Thach DTC, Tien NTT, et al. The 
effectiveness of 4 monthly albendazole treatment in the reduction of soil-transmitted 
helminth infections in women of reproductive age in Viet Nam. Int J Parasitol. 2009 
Jul;39(9):1037-43. 

62. Muchiri EM, Thiong’o FW, Magnussen P, Ouma JH, A comparative study of different 
albendazole and mebendazole regimens for the treatment of intestinal infections in school 
children of Usigu division, Western Kenya. J Parasitol. 2001;87(2):413-8. 

63. Ndyomugyenyi R, Kabatereine N, Olsen A, Magnussen P. Efficacy of ivermectin and 
albendazole alone and in combination for treatment of soil transmitted helminths in 
pregnancy and adverse Events: a randomized open label controlled intervention trial in 
Masindi District, Western Uganda. Am J Trop Med Hyg. 2008 Dec;79(6):856-63. 



                                                                                            Global Health Impact Data and Methodology 18 

64. Norhayati M, Oothuman P, Azizi O, Fatmah MS. Efficacy of single dose albendazole on 
the prevalence and intensity of infection of soil-transmitted helminths in Orang Asli 
children in Malaysia. Southeast Asian J Trop Med Public Health. 1997 Sep;28(3):563-9. 

65. Prasad R, Mathur PP, Taneja VK, Jagota SC. Albendazole in the treatment of 
intestinalhelminthiasis in children. Clin Ther. 1985;7(2):164-8.  

66. Pugh RN, Teesdale CH, Burnham GM. Albendazole in children with hookworm 
infection. Ann Trop Med Parasitol. 1986 Oct;80(5):565-7.  

67. Rossignol JF, Maisonneuve H. Albendazole: placebo-controlled study in 870 patients 
with intestinal helminthiasis. Trans R Soc Trop Med Hyg. 1983;77(5):707-11.  

68. Sacko M, De Clercq D, Behnke M, Gilbert FS, Dorny P, Vercruysse J. Comparison of 
the efficacy of mebendazole, albendazole, and pyrantel in treatment of human hookworm 
infections in the Southern Region of Mali, West Africa. Trans R Soc Trop Med Hyg. 1999 
Mar-Apr;93(2):195-203.  

69. Samuel F, Degarege A, Erko B. Efficacy and side effects of albendazole currently in use 
against Ascaris, Trichuris and hookworm among school children in Wondo Genet, southern 
Ethiopia. Parasitol Int. 2014;63(2):450-455.  

70. Scherrer AU, Sjöberg MK, Allangba A, Traoré M, Lohourignon LK, Tschannen AB, et 
al. Sequential analysis of helminth egg output in human stool samples following 
albendazole and praziquantel administration. Acta Trop. 2009;109(3):226-231. 

71. Shaw JG, Aggarwal N, Acosta LP, Jiz MA, Wu HW, Leenstra T, et al. Reduction in 
hookworm infection after praziquantel treatment among children and young adults in Leyte, 
the Philippines. Am J Trop Med Hyg. 2010;83(2):416-421. 

72. Albonico M, Smith PG, Ercole E, Hall A, Chwaya HM, Alawi KS, et al. Rate of 
reinfection with intestinal nematodes after treatment of children with mebendazole or 
albendazole in a highly endemic area. Trans R Soc Trop Med Hyg. 1995 Sep-
Oct;89(5):538-41. 

73. Sorensen E. The efficacy of three anthelmintic drugs given in a single dose. Ceylon Med 
J. 1996 Jun;41(2):42-45.  

74. Soukhathammavong PA, Sayasone S, Phongluxa K, Xayaseng V, Utzinger J, Vounatsou 
P, et al. Low efficacy of single-dose albendazole and mebendazole against hookworm and 
effect on concomitant helminth infection in Lao PDR. PLoS Negl Trop Dis. 
2012;6(1):e1417. 

75. Speich B, Ame SM, Ali SM, Alles R, Hattendorf J, Utzinger J, et al. Efficacy and safety 
of nitazoxanide, albendazole, and nitazoxanide-albendazole against Trichuris trichiura 
infection: a randomized controlled trial. PLoS Negl Trop Dis. 2012;6(6):e1685. 



                                                                                            Global Health Impact Data and Methodology 19 

76. Steinmann P, Utzinger J, Du ZW, Jiang JY, Chen JX, Hattendorf J, et al. Efficacy of 
single-dose and triple-dose albendazole and mebendazole against soil-transmitted helminths 
and Taenia spp.: a randomized controlled trial. PLoS One. 2011;6(9):e25003. 

77. Steinmann P, Zhou XN, Du ZW, Jiang JY, Xiao SH, Wu ZX, et al. Tribendimidine and 
albendazole for treating soil-transmitted helminths, Strongyloides stercoralis and Taenia 
spp.: open-label randomized trial. PLoS Negl Trop Dis. 2008;2(10):e322. 

78. Udonsi JK. Effectiveness of seasonal community-based mass-expulsion chemotherapy 
in the control of human hookworm infections in endemic communities. Publ Hlth Lond. 
1985 Sept;99(5):295-301.  

79. Vercruysse J, Behnke JM, Albonico M, Ame SM, Angebault C, Bethony JM, et al. 
Assessment of the anthelmintic efficacy of albendazole in school children in seven countries 
where soil-transmitted helminths are endemic. PLoS Trop Dis. 2011 Mar;5(3):e948.  

80. Viravan C, Migasena S, Bunnag D, Harinasuta T. Clinical trial of albendazole in 
hookworm infection. Southeast Asian J Trop Med Public Health. 1982;13(4):654-657. 

81. Wen LY, Yan XL, Sun FH, Fang YY, Yang MJ, Lou LJ. A randomized, double-blind, 
multicenter clinical trial on the efficacy of ivermectin against intestinal nematode infections 
in China. Acta Trop. 2008;106(3):190-194. 

82. Xiao SH, Wu ZX, Zhang JH, Wang Sq, Wang SH, Qiu SH, et al. Clinical observation 
on 899 children infected with intestinal nematodes and treated with tribendimidine enteric 
coated tablets. Chin J of Parasitol & Parasitic Dis. 2007;25(5):372-5.  

83. Khieu V, Schär F, Marti H, et al. Diagnosis, treatment and risk factors of Strongyloides 
stercoralis in schoolchildren in Cambodia. PLoS Negl Trop Dis. 2013;7(2):e2035.  

84. Soukhathammavong PA, Sayasone S, Phongluxa K, Xayaseng V, Utzinger J, Vounatsou 
P, et al. Low efficacy of single-dose albendazole and mebendazole against hookworm and 
effect on concomitant helminth infection in Lao PDR. PLoS Negl Trop Dis. 2012 
Jan;6(1):1-8.  

85. Albonico M, Mathema P, Montresor A, Khakurel B, Reggi V, Pandey S, et al. 
Comparative study of the quality and efficacy of originator and generic albendazole for 
mass treatment of soil-transmitted nematode infections in Nepal. Trans R Soc Trop Med 
Hyg. 2007 May;101(5):454-60.  

86. Lim JK. Pyrantel Embonate And Bephenium Hydroxynaphthoate in the treatment of 
hookworm infection. Kisaengchunghak Chapchi. 1975 Jun;13(1):19-30. 

87. Norhayati M, Oothuman P, Azizi O, Fatmah MS. Efficacy of single dose albendazole on 
the prevalence and intensity of infection of soil-transmitted helminths in Orang Asli 
children in Malaysia. Southeast Asian J Trop Med Public Health. 1997 Sep;28(3):563-9. 



                                                                                            Global Health Impact Data and Methodology 20 

88. Steinmann P, Utzinger J, Du ZW, Jiang JY, Chen JX, Hattendorf J, et al. Efficacy of 
single-dose and triple-dose albendazole and mebendazole against soil-transmitted helminths 
and Taenia spp.: a randomized controlled trial. PLoS One. 2011;6(9).  

89. Belizario VY, Amarillo ME, de Leon WU, de los Reyes AE, Bugayong MG, 
Macatangay BJ. A comparison of the efficacy of single doses of albendazole, ivermectin, 
and diethylcarbamazine alone or in combinations against Ascaris and Trichuris spp. Bull 
World Health Organ. 2003;81(1):35-42. 

90. Ndyomugyenyi R, Kabatereine N, Olsen A, Magnussen P. Efficacy of ivermectin and 
albendazole alone and in combination for treatment of soil-transmitted helminths in 
pregnancy and adverse events: a randomized open label controlled intervention trial in 
Masindi district, western Uganda. Am J Trop Med Hyg. 2008 Dec;79(6):856-63. 

91. Adegnika AA, Zinsou JF, Issifou S, Ateba-Ngoa U, Kassa RF, Feugap EN, et al. 
Randomized, controlled, assessor-blind clinical trial to assess the efficacy of single- versus 
repeated-dose albendazole to treat ascaris lumbricoides, trichuris trichiura, and hookworm 
infection. Antimicrob Agents Chemother. 2014 May;58(5):2535-40. 

92. Samuel F, Degarege A, Erko B. Efficacy and side effects of albendazole currently in use 
against Ascaris, Trichuris and hookworm among school children in Wondo Genet, southern 
Ethiopia. Parasitol Int. 2014 Apr;63(2):450-5. 

93. Legesse M, Erko B, Medhin G. Comparative efficacy of albendazole and three brands of 
mebendazole in the treatment of ascariasis and trichuriasis. East Afr Med J. 2004 
Mar;81(3):134-8. 

94. Speich B, Ame SM, Ali SM, Alles R, Hattendorf J, Utzinger J, Albonico M, Keiser J. 
Efficacy and safety of nitazoxanide, albendazole, and nitazoxanide-albendazole against 
Trichuris trichiura infection: a randomized controlled trial. PLoS Negl Trop Dis. 
2012;6(6):1-8.  

95. Albonico M, Bickle Q, Ramsan M, Montresor A, Savioli L, Taylor M. Efficacy of 
mebendazole and levamisole alone or in combination against intestinal nematode infections 
after repeated targeted mebendazole treatment in Zanzibar. Bull World Health Organ. 
2003;81(5):343-52.  

96. Diawara A, Halpenny CM, Churcher TS, Mwandawiro C, Kihara J, Kaplan RM, et al. 
Association between response to albendazole treatment and β-tubulin genotype frequencies 
in soil-transmitted helminths. PLoS Negl Trop Dis. 2013 May 30;7(5):1-11.  

97. Beach MJ, Streit TG, Addiss DG, Prospere R, Roberts JM, Lammie PJ. Assessment of 
combined ivermectin and albendazole for treatment of intestinal helminth and Wuchereria 
bancrofti infections in Haitian schoolchildren. Am J Trop Med Hyg. 1999 Mar;60(3):479-
86. 

98. Fox LM, Furness BW, Haser JK, Desire D, Brissau JM, Milord MD, et al. Tolerance 
and efficacy of combined diethylcarbamazine and albendazole for treatment of Wuchereria 



                                                                                            Global Health Impact Data and Methodology 21 

bancrofti and intestinal helminth infections in Haitian children. Am J Trop Med Hyg. 2005 
Jul;73(1):115-21.  

99. Levecke B, Montresor A, Albonico M, Ame SM, Behnke JM, Bethony JM, et al. 
Assessment of anthelmintic efficacy of mebendazole in school children in six countries 
where soil-transmitted helminths are endemic. PLoS Negl Trop Dis. 2014 Oct 9;8(10):1-12. 

100. Heukelbach J, Wilcke T, Winter B, Sales de Oliveira FA, Sabóia Moura RC, Harms G, 
et al. Efficacy of ivermectin in a patient population concomitantly infected with intestinal 
helminths and ectoparasites. Arzneimittelforschung. 2004;54(7):416-21.  

101. Kurup R, Hunjan GS. Epidemiology and control of Schistosomiasis and other 
intestinal parasitic infections among school children in three rural villages of south Saint 
Lucia. J Vector Borne Dis. 2010 Dec;47(4):228-34.  

102. Vercruysse J, Behnke JM, Albonico M, Ame SM, Angebault C, Bethony JM, et al. 
Assessment of the anthelmintic efficacy of albendazole in school children in seven countries 
where soil-transmitted helminths are endemic. PLoS Negl Trop Dis. 2011 Mar 29;5(3):1-10. 

103. Ekenjoku AJ, Oringangi C, Meremikwu MM. Comparative efficacy of levamisole, 
mebendalzole and pyrantel pamoate against common intestinal nematodes among children 
in Calabar, South-South Nigeria. Niger J Paed. 2013;40(3):217-21. 

104. Adams VJ, Lombard CJ, Dhansay MA, Markus MB, Fincham JE. Efficacy of 
albendazole against the whipworm trichuris trichiura--a randomised, controlled trial. S Afr 
Med J. 2004 Dec;94(12):972-6. 

105. Steinmann P, Zhou XN, Du ZW, Jiang JY, Xiao SH, Wu ZX, Zhou H, Utzinger J. 
Tribendimidine and albendazole for treating soil-transmitted helminths, Strongyloides 
stercoralis and Taenia spp.: open-label randomized trial. PLoS Negl Trop Dis. 
2008;2(10):1-10.  

106. Mekonnen Z, Levecke B, Boulet G, Bogers JP, Vercruysse J. Efficacy of different 
albendazole and mebendazole regimens against heavy-intensity Trichuris trichiura 
infections in school children, Jimma Town, Ethiopia. Pathog Glob Health. 2013 
Jun;107(4):207-9.  

107. Abadi K. Single dose mebendazole therapy for soil-transmitted nematodes. Am J Trop 
Med Hyg. 1985;34(1):129-33.  

108. Bartoloni A, Guglielmetti P, Cancrini G, Gamboa H, Roselli M, Nicoletti A, et al. 
Comparative efficacy of a single 400 mg dose of albendazole or mebendazole in the 
treatment of nematode infections in children. Trop. Geogr. Med. 1993;45(3):114-6.  

109. Jongsuksuntigul P, Jeradit C, Pornpattanakul S, Charansri U. A comparative study on 
the efficacy of albendazole and mebendazole in the treatment of ascariasis hookworm 
infection and trichuriasis. Southeast AsianJ Trop Med Public Health. 1993 Dec;24(4):724-9. 



                                                                                            Global Health Impact Data and Methodology 22 

110. Muchiri EM, Thiong’o FW, Magnussen P, Ouma JH, A comparative study of different 
albendazole and mebendazole regimens for the treatment of intestinal infections in school 
children of Usigu division, Western Kenya. J Parasitol. 2001;87(2):413-8. 

111. Wen LY, Yan XL, Sun FH, Fang YY, Yang MJ, Lou LJ. A randomized, double-blind, 
multicenter clinical trial on the efficacy of ivermectin against intestinal nematode infections 
in China. Acta Trop. 2008;106(3):190-194. 

112. Horton J. Albendazole: a review of anthelmintic efficacy and safety in humans. 
Parasitology. 2000;121 Suppl:S113-32. 

113. Bennett A, Guyatt H. Reducing intestinal nematode infection: efficacy of albendazole 
and mebendazole. Parasitol Today. 2000 Feb;16(2):71-4. 

114. Speich B, Ali SM, Ame SM, Bogoch II, Alles R, Huwyler J, et al. Efficacy and safety 
of albendazole plus ivermectin, albendazole plus mebendazole, albendazole plus oxantel 
pamoate, and mebendazole alone against Trichuris trichiura and concomitant soil-
transmitted helminth infections: a four-arm, randomised controlled trial. Lancet Infect Dis. 
2015 Mar;15(3):277-84. 

115. Knopp S, Mohammed KA, Speich B, Hattendorf J, Khamis IS, Khamis AN, et al. 
Albendazole and mebendazole administered alone or in combination with ivermectin 
against Trichuris trichiura: a randomized controlled trial. Clin Infect Dis. 2010 Dec 
15;51(12):1420-8. 

116. Silber SA, Diro E, Workneh N, Mekonnen Z, Levecke B, Steinmann P, Umulisa I, 
Alemu H, Baeten B, Engelen M, Hu P, Friedman A, Baseman A, Mrus J. Efficacy and 
Safety of a Single-Dose Mebendazole 500 mg Chewable, Rapidly-Disintegrating Tablet for 
Ascaris lumbricoides and Trichuris trichiura Infection Treatment in Pediatric Patients: A 
Double-Blind, Randomized, Placebo-Controlled, Phase 3 Study. Am J Trop Med Hyg. 2017 
Dec;97(6):1851-1856.  

117. Speich B, Moser W, Ali SM, Ame SM, Albonico M, Hattendorf J, Keiser J. Efficacy 
and reinfection with soil-transmitted helminths 18-weeks post-treatment with albendazole-
ivermectin, albendazole-mebendazole, albendazole-oxantel pamoate and mebendazole. 
Parasit Vectors. 2016 Mar 2;9:123. 

118. Barda B, Ame SM, Ali SM, Albonico M, Puchkov M, Huwyler J, Hattendorf J, Keiser 
J. Efficacy and tolerability of moxidectin alone and in co-administration with albendazole 
and tribendimidine versus albendazole plus oxantel pamoate against Trichuris trichiura 
infections: a randomised, non-inferiority, single-blind trial. Lancet Infect Dis. 2018 
Aug;18(8):864-873. 

119.  Anto EJ, Nugraha SE. Efficacy of Albendazole and Mebendazole With or Without 
Levamisole for Ascariasis and Trichuriasis. Open Access Maced J Med Sci. 2019 Apr 
28;7(8):1299-1302.  

120. Moser W, Coulibaly JT, Ali SM, Ame SM, Amour AK, Yapi RB, Albonico M, 
Puchkov M, Huwyler J, Hattendorf J, Keiser J. Efficacy and safety of tribendimidine, 



                                                                                            Global Health Impact Data and Methodology 23 

tribendimidine plus ivermectin, tribendimidine plus oxantel pamoate, and albendazole plus 
oxantel pamoate against hookworm and concomitant soil-transmitted helminth infections in 
Tanzania and Côte d'Ivoire: a randomised, controlled, single-blinded, non-inferiority trial. 
Lancet Infect Dis. 2017 Nov;17(11):1162-1171.  

121. W, Ali SM, Ame SM, Speich B, Puchkov M, Huwyler J, Albonico M, Hattendorf J, 
Keiser J. Efficacy and safety of oxantel pamoate in school-aged children infected with 
Trichuris trichiura on Pemba Island, Tanzania: a parallel, randomised, controlled, dose-
ranging study. Lancet Infect Dis. 2016 Jan;16(1):53-60. 

122. Speich B, Ali SM, Ame SM, Bogoch II, Alles R, Huwyler J, Albonico M, Hattendorf 
J, Utzinger J, Keiser J. Efficacy and safety of albendazole plus ivermectin, albendazole plus 
mebendazole, albendazole plus oxantel pamoate, and mebendazole alone against Trichuris 
trichiura and concomitant soil-transmitted helminth infections: a four-arm, randomised 
controlled trial. Lancet Infect Dis. 2015 Mar;15(3):277-84. 

123. Wimmersberger D, Coulibaly JT, Schulz JD, Puchkow M, Huwyler J, N'Gbesso Y, et 
al. Efficacy and safety of ivermectin against Trichuris trichiura in preschool-aged and 
school-aged children: a randomized controlled dose-finding trial. Clin Infect Dis. 2018 Sep 
28;67(8):1247-1255.  

124. Palmeirim MS, Ame SM, Ali SM, Hattendorf J, Keiser J. Efficacy and Safety of a 
Single Dose versus a Multiple Dose Regimen of Mebendazole against Hookworm 
Infections in Children: A Randomised, Double-blind Trial. EClinicalMedicine. 2018 Jul 
11;1:7-13. 

125. Keller L, Palmeirim MS, Ame SM, Ali SM, Puchkov M, Huwyler J, Hattendorf J, 
Keiser J. Efficacy and safety of ascending dosages of moxidectin and moxidectin-
albendazole against Trichuris trichiura in adolescents: A Randomized Controlled Trial. Clin 
Infect Dis. 2020 Mar 3;70(6):1193-1201. 

126. Patel C, Coulibaly JT, Schulz JD, N'Gbesso Y, Hattendorf J, Keiser J. Efficacy and 
safety of ascending dosages of albendazole against Trichuris trichiura in preschool-aged 
children, school-aged children and adults: A multi-cohort randomized controlled trial. 
EClinicalMedicine. 2020 May 5;22:100335.  

127. Albonico M, Bickle Q, Haji HJ, Ramsan M, Khatib KJ, Montresor A, Savioli L, Taylor 
M. Evaluation of the efficacy of pyrantel-oxantel for the treatment of soil-transmitted 
nematode infections. Trans R Soc Trop Med Hyg. 2002 Nov-Dec;96(6):685-90. 

128. Husin N, Pasaribu AP, Ali M, Suteno E, Wijaya W, Pasaribu S. 
Comparative   efficacy   and   reinfection   of   albendazole-mebendazole, albendazole-
pyrantel  pamoate,  and  mebendazole on soil-transmitted helminths. Maced J Med Sci. 
2020;8(B):978-82.  

129. Sapulete EJJ, de Dwi Lingga Utama IMG, Sanjaya Putra IGN, Kanya Wati D, 
Arimbawa IM, Gustawan IW. Efficacy of albendazole-pyrantel pamoate compared to 
albendazole alone for Trichuris trichiura infection in children: a double blind randomised 
controlled trial. Malays J Med Sci. 2020 May;27(3):67-74. 



                                                                                            Global Health Impact Data and Methodology 24 

130. Sungkar S, Irmawati FP, Haswinzky RA, Dwinastiti YA, Wahdini S, Firmansyah NE, 
et al. The effectiveness of triple-dose albendazole in comparison with mebendazole for the 
treatment of trichuriasis in children. Int J Appl Pharm. 2019;11(6):104–7.  

131. Gultom DE, Ali M, Pasaribu AP, Pasaribu S. Two or three consecutive days 
albendazole treatment has better efficacy than single-dose albendazole treatment for 
trichuriasis. Indones Biomed J. 2020;12(1).  

132. Moser W, Sayasone S, Xayavong S, Bounheuang B, Puchkov M, Huwyler J, et al. 
Efficacy and tolerability of triple drug therapy with albendazole, pyrantel pamoate, and 
oxantel pamoate compared with albendazole plus oxantel pamoate, pyrantel pamoate plus 
oxantel pamoate, and mebendazole plus pyrantel pamoate and oxantel pamoate against 
hookworm infections in school-aged children in Laos: a randomised, single-blind trial. 
Lancet Infect Dis. 2018 Jul;18(7):729-37. 

133. Marti H, Haji HJ, Savioli L, Chwaya HM, Mgeni AF, Ameir JS, et al. A comparative 
trial of a single-dose ivermectin versus three days of albendazole for treatment of 
Strongyloides stercoralis and other soil-transmitted helminth infections in children. Am J 
Trop Med Hyg. 1996 Nov;55(5):477-81. 

134. Legesse M, Erko B, Medhin G. Comparative efficacy of albendazole and three brands 
of mebendazole in the treatment of ascariasis and trichuriasis. East Afr Med J. 2004 
Mar;81(3):134-8. 

135. Xu LL, Jiang B, Duan JH, Zhuang SF, Liu YC, Zhu SQ, et al. Efficacy and safety of 
praziquantel, tribendimidine and mebendazole in patients with co-infection of Clonorchis 
sinensis and other helminths. PLoS Negl Trop Dis. 2014 Aug;8(8):1-10. 

136. Adegnika AA, Zinsou JF, Issifou S, Ateba-Ngoa U, Kassa RF, Feugap EN et al. 
Randomized, controlled, assessor-blind clinical trial to assess the efficacy of single- versus 
repeated-dose albendazole to treat ascaris lumbricoides, trichuris trichiura, and hookworm 
infection. Antimicrob Agents Chemother. 2014 May;58(5):2535-40. 

137. Diawara A, Halpenny CM, Churcher TS, Mwandawiro C, Kihara J, Kaplan RM et al. 
Association between response to albendazole treatment and β-tubulin genotype frequencies 
in soil-transmitted helminths. PLoS Negl Trop Dis. 2013 May 30;7(5):e2247.  

138. Samuel F, Degarege A, Erko B. Efficacy and side effects of albendazole currently in 
use against Ascaris, Trichuris and hookworm among school children in Wondo Genet, 
southern Ethiopia. Parasitol Int. 2014 Apr;63(2):450-5.  

139. Lubis IN, Pasaribu S, Lubis CP. Current status of the efficacy and effectiveness of 
albendazole and mebendazole for the treatment of Ascaris lumbricoides in North-Western 
Indonesia. Asian Pac J Trop Med. 2012 Aug;5(8):605-9.  

140. Legesse M, Erko B, Medhin G. Comparative efficacy of albendazole and three brands 
of mebendazole in the treatment of ascariasis and trichuriasis. East Afr Med J. 2004 
Mar;81(3):134-8.  



                                                                                            Global Health Impact Data and Methodology 25 

141. Adugna S, Kebede Y, Moges F, Tiruneh M. Efficacy of mebendazole and albendazole 
for Ascaris lumbricoides and hookworm infections in an area with long time exposure for 
antihelminthes, Northwest Ethiopia. Ethiop Med J. 2007 Jul;45(3):301-6.  

142. Levecke B, Montresor A, Albonico M, Ame SM, Behnke JM, Bethony JM et al. 
Assessment of anthelmintic efficacy of mebendazole in school children in six countries 
where soil-transmitted helminths are endemic. PLoS Negl Trop Dis. 2014 Oct 
9;8(10):e3204.  

143. Steinmann P, Utzinger J, Du ZW, Jiang JY, Chen JX, Hattendorf J et al. Efficacy of 
single-dose and triple-dose albendazole and mebendazole against soil-transmitted helminths 
and Taenia spp.: a randomized controlled trial. PLoS One. 2011;6(9):e25003.  

144. Speich B, Ame SM, Ali SM, Alles R, Hattendorf J, Utzinger J et al. Efficacy and 
safety of nitazoxanide, albendazole, and nitazoxanide-albendazole against Trichuris 
trichiura infection: a randomized controlled trial. PLoS Negl Trop Dis. 2012;6(6):e1685.  

145. Raccurt CP, Lambert MT, Bouloumie J, Ripert C. Evaluation of the treatment of 
intestinal helminthiases with albendazole in Djohong (North Cameroon). Trop Med 
Parasitol. 1990 Mar;41(1):46-8.  

146. Gyorkos TW, Maheu-Giroux M, Blouin B, Saavedra L, Casapía M. Efficacy of a 
single dose of Albendazole for soil-transmitted helminth infections in school children of a 
village in Iquitos, Perú. Rev Peru Med Exp Salud Publica. 2013 Oct-Dec;30(4):601-7.  

147. Mihrshahi S, Casey GJ, Montresor A, Phuc TQ, Thach DT, Tien NT et al. The 
effectiveness of 4 monthly albendazole treatment in the reduction of soil-transmitted 
helminth infections in women of reproductive age in Viet Nam. Int J Parasitol. 2009 Jul 
15;39(9):1037-43.  

148. Beach MJ, Streit TG, Addiss DG, Prospere R, Roberts JM, Lammie PJ. Assessment of 
combined ivermectin and albendazole for treatment of intestinal helminth and Wuchereria 
bancrofti infections in Haitian schoolchildren. Am J Trop Med Hyg. 1999 Mar;60(3):479-
86.  

149. Albonico M, Mathema P, Montresor A, Khakurel B, Reggi V, Pandey S et al. 
Comparative study of the quality and efficacy of originator and generic albendazole for 
mass treatment of soil-transmitted nematode infections in Nepal. Trans R Soc Trop Med 
Hyg. 2007 May;101(5):454-60.  

150. van der Werff SD, Vereecken K, van der Laan K, Campos Ponce M, Junco Díaz R, 
Núñez FA et al. Impact of periodic selective mebendazole treatment on soil-transmitted 
helminth infections in Cuban schoolchildren. Trop Med Int Health. 2014 Jun;19(6):706-
718.  

151. Albonico M, Smith PG, Hall A, Chwaya HM, Alawi KS, Savioli L. A randomized 
controlled trial comparing mebendazole and albendazole against Ascaris, Trichuris and 
hookworm infections. Trans R Soc Trop Med Hyg. 1994 Sep-Oct;88(5):585-9.  



                                                                                            Global Health Impact Data and Methodology 26 

152. Chan L, Kan SP, Bundy DA. The effect of repeated chemotherapy on age-related 
predisposition to Ascaris lumbricoides and Trichuris trichiura. Parasitology. 1992 Apr;104 
(Pt 2):371-7.  

153. Hall A, Nahar Q. Albendazole and infections with Ascaris lumbricoides and Trichuris 
trichiura in children in Bangladesh. Trans R Soc Trop Med Hyg. 1994 Jan-Feb;88(1):110-
2.  

154. Jongsuksuntigul P, Jeradit C, Pornpattanakul S, Charanasri U. A comparative study on 
the efficacy of albendazole and mebendazole in the treatment of ascariasis, hookworm 
infection and trichuriasis. Southeast Asian J Trop Med Public Health. 1993 Dec;24(4):724-
9.  

155. Oyewole F, Ariyo F, Oyibo W, Faweya T, Monye P, Ukpong M et al. Helminthic 
reduction with albendazole among school children in riverine communities of Nigeria. 
Journal of Rural and Tropical Public Health. 2007 Jan;6:6-10 

156. Rossignol JF, Maisonneuve H. Albendazole: placebo-controlled study in 870 patients 
with intestinal helminthiasis. Trans R Soc Trop Med Hyg. 1983;77(5):707-11.  

157. Sinniah B, Chew PI, Subramaniam K. A comparative trial of albendazole, 
mebendazole, pyrantel pamoate and oxantel pyrantel pamoateagainst soil-transmitted 
helminthiases in schoolchildren. Trop Biomed. 1970;7(2):129-134 

158. Stephenson LS, Latham MC, Kinoti SN, Kurz KM, Brigham H. Improvements in 
physical fitness of Kenyan schoolboys infected with hookworm, Trichuris trichiura and 
Ascaris lumbricoides following a single dose of albendazole. Trans R Soc Trop Med Hyg. 
1990 Mar-Apr;84(2):277-82.  

159. Upatham ES, Viyanant V, Brockelman WY, Kurathong S, Lee P et al. Prevalence, 
incidence, intensity and associated morbidity of intestinal helminths in south Thailand. Int J 
Parasitol. 1989 Apr;19(2):217-28.  

160. Wang BR, Wang HC, Li LW, Zhang XL, Yue JQ, Wang GX et al. Comparative 
efficacy of thienpydin, pyrantel pamoate, mebendazole and albendazole in treating 
ascariasis and enterobiasis. Chin Med J (Engl). 1987 Nov;100(11):928-30.  

161. Fox LM, Furness BW, Haser JK, Desire D, Brissau JM, Milord MD et al. Tolerance 
and efficacy of combined diethylcarbamazine and albendazole for treatment of Wuchereria 
bancrofti and intestinal helminth infections in Haitian children. Am J Trop Med Hyg. 2005 
Jul;73(1):115-21.  

162. Belew S, Getachew M, Suleman S, Mohammed T, Deti H, D'Hondt M et al. 
Assessment of Efficacy and Quality of Two Albendazole Brands Commonly Used against 
Soil-Transmitted Helminth Infections in School Children in Jimma Town, Ethiopia. PLoS 
Negl Trop Dis. 2015 Sep 25;9(9):e0004057.  

163. Rafi S, Memon A, Billo AG. Efficacy and safety of mebendazole in children with 
worm infestation. J Pak Med Assoc. 1997 May;47(5):140-1.  



                                                                                            Global Health Impact Data and Methodology 27 

164. Kirwan P, Asaolu SO, Molloy SF, Abiona TC, Jackson AL, Holland CV. Patterns of 
soil-transmitted helminth infection and impact of four-monthly albendazole treatments in 
preschool children from semi-urban communities in Nigeria: a double-blind placebo-
controlled randomised trial. BMC Infect Dis. 2009 Feb 19;9:20.  

165. Bennett A, Guyatt H. Reducing intestinal nematode infection: efficacy of albendazole 
and mebendazole. Parasitol Today. 2000 Feb;16(2):71-4.  

166.Kumar H, Jain K, Jain R. A study of prevalence of intestinal worm infestation and 
efficacy of anthelminthic drugs. Med J Armed Forces India. 2014 Apr;70(2):144-8.  

167. Seo BS, Cho SY, Chai JY. Reduced Single Dose Of Mebendazole In Treatment Of 
Ascaris Lumbricoides Infection. Kisaengchunghak Chapchi. 1978 Jun;16(1):21-25.  

168. Albonico M, Bickle Q, Ramsan M, Montresor A, Savioli L, Taylor M. Efficacy of 
mebendazole and levamisole alone or in combination against intestinal nematode infections 
after repeated targeted mebendazole treatment in Zanzibar. Bull World Health Organ. 
2003;81(5):343-52.  

169. Misra PK, Pande NK, Jagota SC. Albendazole in the treatment of intestinal 
helminthiasis in children. Curr Med Res Opin. 1985;9(8):516-9.  

170. Ramalingam S, Sinniah B, Krishnan U. Albendazole, an effective single dose, broad 
spectrum anthelmintic drug. Am J Trop Med Hyg. 1983 Sep;32(5):984-9.  

171. Abadi K. Single dose mebendazole therapy for soil-transmitted nematodes. Am J Trop 
Med Hyg. 1985 Jan;34(1):129-33.  

172. El-Masry NA, Trabolsi B, Bassily S, Farid Z. Albendazole in the treatment of 
Ancylostoma duodenale and Ascaris lumbricoides infections. Trans R Soc Trop Med Hyg. 
1983;77(2):160-1.  

173. Ash A, Okello A, Khamlome B, Inthavong P, Allen J, Thompson RCA. Controlling 
Taenia solium and soil transmitted helminths in a northern Lao PDR village: Impact of a 
triple dose albendazole regime. Acta Trop. 2017 Oct;174:171-178.  

174. Bwibo NO, Pamba HO. Double-blind comparative study of albendazole and placebo in 
the treatment of intestinal helminths. RSM Internat Congr and Symp. 1982 Jun;57:49-59. 

175. Mekonnen Z, Meka S, Ayana M, Bogers J, Vercruysse J, Levecke B. Comparison of 
individual and pooled stool samples for the assessment of soil-transmitted helminth 
infection intensity and drug efficacy. PLoS Negl Trop Dis. 2013 May 16;7(5):e2189.  

176. Kale OO. A comparative trial of the anthelminthic efficacy of pyrantel pamoate 
(Combantrin) and thiabendazole (Mintezol). Afr J Med Med Sci. 1977 Jun;6(2):89-93.  

177. Chege SW, Gitoho F, Wanene GS, Mwega VJ, Rees PH, Kinyanjui H. Single dose 
treatment of hookworm in Murang'a district. East Afr Med J. 1974 Jan;51(1):60-2.  



                                                                                            Global Health Impact Data and Methodology 28 

178. Belizario VY, Amarillo ME, de Leon WU, de los Reyes AE, Bugayong MG, 
Macatangay BJ. A comparison of the efficacy of single doses of albendazole, ivermectin, 
and diethylcarbamazine alone or in combinations against Ascaris and Trichuris spp. Bull 
World Health Organ. 2003;81(1):35-42. Epub 2003 Mar 11.  

179. Ismail MM, Premaratne UN, Suraweera MG. Comparative efficacy of single dose 
anthelmintics in relation to intensity of geohelminth infections. Ceylon Med J. 1991 
Dec;36(4):162-7.  

180. Ekenjoku AJ, Oringanje C, Meremikwu MM. Comparative. Efficacy of levamisole, 
mebendazole, and pyrantel pamoate against common intestinal nematodes among Children 
in Calabar, South-south Nigeria. Niger J Paed. 2013;40(3):217 –221. 

181. Farid Z, Bassily S, Miner WF, Hassan A, Laughlin LW. Comparative single/dose 
treatment of hookworm and roundworm infections with levamisole, pyrantel and 
bephenium*. J Trop Med Hyg. 1977 May;80(5):107-8.  

182. Kurup R, Hunjan GS. Epidemiology and control of Schistosomiasis and other 
intestinal parasitic infections among school children in three rural villages of south Saint 
Lucia. J Vector Borne Dis. 2010 Dec;47(4):228-34.  

183. Mani TR, Rajendran R, Munirathinam A, Sunish IP, Md Abdullah S, Augustin DJ et 
al. Efficacy of co-administration of albendazole and diethylcarbamazine against 
geohelminthiases: a study from South India. Trop Med Int Health. 2002 Jun;7(6):541-8.  

184. Muchiri EM, Thiong'o FW, Magnussen P, Ouma JH. A comparative study of different 
albendazole and mebendazole regimens for the treatment of intestinal infections in school 
children of Usigu Division, western Kenya. J Parasitol. 2001 Apr;87(2):413-8. 

185. Soukhathammavong PA, Sayasone S, Phongluxa K, Xayaseng V, Utzinger J, 
Vounatsou P et al. Low efficacy of single-dose albendazole and mebendazole against 
hookworm and effect on concomitant helminth infection in Lao PDR. PLoS Negl Trop Dis. 
2012 Jan;6(1):e1417.  

186. Lim JK. Pyrantel Embonate And Bephenium Hydroxynaphthoate In The Treatment Of 
Hookworm Infection. Kisaengchunghak Chapchi. 1975 Jun;13(1):19-30.  

187. Vercruysse J, Behnke JM, Albonico M, Ame SM, Angebault C, Bethony JM et al. 
Assessment of the anthelmintic efficacy of albendazole in school children in seven countries 
where soil-transmitted helminths are endemic. PLoS Negl Trop Dis. 2011 Mar 
29;5(3):e948.  

188. Norhayati M, Oothuman P, Azizi O, Fatmah MS. Efficacy of single dose albendazole 
on the prevalence and intensity of infection of soil-transmitted helminths in Orang Asli 
children in Malaysia. Southeast Asian J Trop Med Public Health. 1997 Sep;28(3):563-9.  

189. Wen LY, Yan XL, Sun FH, Fang YY, Yang MJ, Lou LJ. A randomized, double-blind, 
multicenter clinical trial on the efficacy of ivermectin against intestinal nematode infections 
in China. Acta Trop. 2008 Jun;106(3):190-4. 



                                                                                            Global Health Impact Data and Methodology 29 

190. Das PK, Ramaiah KD, Vanamail P, Pani SP, Yuvaraj J, Balarajan K et al. Placebo-
controlled community trial of four cycles of single-dose diethylcarbamazine or ivermectin 
against Wuchereria bancrofti infection and transmission in India. Trans R Soc Trop Med 
Hyg. 2001 May-Jun;95(3):336-41.  

191. Ahmad A, Zohra A, Yasmin N. Albendazole in intestinal helminthiasis. J Pak Med 
Assoc. 1986 May 01;36(5):114-117. 

192. Maisonneuve H, Zribi M, Peyron F. A pediatric suspension of albendazole in the 
treatment of ascariasis ancylostomiasis and trichuriasis (167 Patients). Curr Ther Res Clin 
Exp. 1984;36:404-408. 

193. Gazder AJ, Roy J. Albendazole suspension in the treatment of intestinal helminthiasis 
in children. Curr Ther Res Clin Exp. 1987;41(3):324-327. 

194. Misra PK, Pande NK, Jagota SC. Albendazole in the treatment of intestinal 
helminthiasis in children. Curr Med Res Opin. 1985;9(8):516-9.  

195. Rahman WA. Comparative trials using albendazole and mebendazole in the treatment 
of soil-transmitted helminths in schoolchildren on Penang, Malaysia. Southeast Asian J 
Trop Med Public Health. 1996 Dec;27(4):765-7. 

196. Maisonneuve H, Rossignol JF, Addo A, Mojon M. Ovicidal effects of albendazole in 
human ascariasis, ancylostomiasis and trichuriasis. Ann Trop Med Parasitol. 1985 
Feb;79(1):79-82. 

197. Bassily S, El-Masry NA, Trabolsi B, Farid Z. Treatment of ancylostomiasis and 
ascariasis with Albendazole. Ann Trop Med Parasitol. 1984;78(1):81–2.  

198. Jagota SC. Albendazole, a broad-spectrum anthelmintic, in the treatment of intestinal 
nematode and cestode infection: a multicenter study in 480 patients. Clin Ther. 
1986;8(2):226-31.  

199.  Oyediran ABOO, Oyejide CO. Double-blind comparative study of a new 
anthelminthic, albendazole, in the treatment of intestinal helminthes. Royal Soc Med (Soc 
Med Publ Group). 1983;6:89-93. 

200. Chien FL, Foon K, Hassan K. Efficacy of albendazole against the three common soil-
transmitted helminthiases. Trop Biomed. 1989;6(2):133-6. 

201. Ai-Issa T, Jafar HT, Hassan I. A field study in the treatment of Intestinal Helminthes 
by the drug Zentel. Bulletin of endemic diseases. 1985;26(14):81-91. 

202. Saif, M. "Clinical trial in Egypt of albendazole as an intestinal anthelmintic agent". J R 
Soc Med. 1984;61(61):37-43. 

203. Zawde, D. The treatment of intestinal helminthiasis with albendazole. Ethiop Med J. 
1987;25(2): 83-86. 



                                                                                            Global Health Impact Data and Methodology 30 

204. Okelo GBA. Open and placebo-controlled studies of albendazole in the treatment of 
intestinal helminthiasis. J R Soc Med. 1978;61(61): 57-62. 

205. Yongyuth P, Koyadun S, Jaturabundit N, Sampuch A, Bhumiratana A. Efficacy of a 
single-dose treatment with 300 mg diethylcarbamazine and a combination of 400 mg 
albendazole in reduction of Wuchereria bancrofti antigenemia and concomitant 
geohelminths in Myanmar migrants in Southern Thailand. J Med Assoc Thai. 2006 
Aug;89(8):1237-48.  

206. Siriaut C, Bhumiratana A, Koyadun S, Anurat K, Satitvipawee P. Short-term effects of 
treatment with 300 mg oral-dose diethylcarbamazine on nocturnally periodic Wuchereria 
bancrofti microfilaremia and antigenemia. Southeast Asian J Trop Med Public Health. 2005 
Jul;36(4):832-40.  

207. Bhumiratana A, Pechgit P, Koyadun S, Siriaut C, Yongyuth P. Imported bancroftian 
filariasis: diethylcarbamazine response and benzimidazole susceptibility of Wuchereria 
bancrofti in dynamic cross-border migrant population targeted by the National Program to 
Eliminate Lymphatic Filariasis in South Thailand. Acta Trop. 2010 Feb;113(2):121-8.  

208. Yongyuth P, Koyadun S, Jaturabundit N, Jariyahuttakij W, Bhumiratana A. Adverse 
reactions of 300 MG diethylcarbamazine, and in a combination of 400 MG albendazole, for 
a mass annual single dose treatment, in migrant workers in Phang Nga province. J Med 
Assoc Thai. 2007 Mar;90(3):552-63.  

209. Koyadun S, Bhumiratana A, Prikchu P. Wuchereria bancrofti antigenemia clearance 
among Myanmar migrants after biannual mass treatments with diethylcarbamazine, 300 mg 
oral-dose FILADEC tablet, in Southern Thailand. Southeast Asian J Trop Med Public 
Health. 2003 Dec;34(4):758-67.  

210. Silber SA, Diro E, Workneh N, Mekonnen Z, Levecke B, Steinmann P et al. Efficacy 
and Safety of a Single-Dose Mebendazole 500 mg Chewable, Rapidly-Disintegrating Tablet 
for Ascaris lumbricoides and Trichuris trichiura Infection Treatment in Pediatric Patients: A 
Double-Blind, Randomized, Placebo-Controlled, Phase 3 Study. Am J Trop Med Hyg. 2017 
Dec;97(6):1851-1856.  

211. Speich B, Moser W, Ali SM, Ame SM, Albonico M, Hattendorf J et al. Efficacy and 
reinfection with soil-transmitted helminths 18-weeks post-treatment with albendazole-
ivermectin, albendazole-mebendazole, albendazole-oxantel pamoate and mebendazole. 
Parasit Vectors. 2016 Mar 2;9:123. 

212. Palmeirim MS, Ame SM, Ali SM, Hattendorf J, Keiser J. Efficacy and safety of a 
single dose versus a multiple dose regimen of mebendazole against hookworm infections in 
children: A randomised, double-blind trial. EClinicalMedicine. 2018;1:7–13.  

213. Albonico M, Bickle Q, Ramsan M, Montresor A, Savioli L, Taylor M. Efficacy of 
mebendazole and levamisole alone or in combination against intestinal nematode infections 
after repeated targeted mebendazole treatment in Zanzibar. Bull World Health Organ. 
2003;81(5):343-52.  



                                                                                            Global Health Impact Data and Methodology 31 

214. Keller L, Palmeirim MS, Ame SM, Ali SM, Puchkov M, Huwyler J et al. Efficacy and 
Safety of Ascending Dosages of Moxidectin and Moxidectin-albendazole Against Trichuris 
trichiura in Adolescents: A Randomized Controlled Trial. Clin Infect Dis. 2020 Mar 
3;70(6):1193-1201.  

215. Patel C, Coulibaly JT, Schulz JD, N'Gbesso Y, Hattendorf J, Keiser J. Efficacy and 
safety of ascending dosages of albendazole against Trichuris trichiura in preschool-aged 
children, school-aged children and adults: A multi-cohort randomized controlled trial. 
EClinicalMedicine. 2020 May 5;22:100335.  

216. Husin N, Pasaribu AP, Ali M, Suteno E, Wijaya W, Pasaribu S. Comparative efficacy 
and reinfection of albendazole-mebendazole, albendazole-pyrantel pamoate, and 
mebendazole on soil-transmitted helminths. Open Access Maced J Med Sci. 
2020;8(B):978–82.  

217. Gultom DE, Ali M, Pasaribu AP, Pasaribu S. Two or three consecutive days 
albendazole treatment has better efficacy than single-dose albendazole treatment for 
trichuriasis. Indones Biomed J. 2020;12(1):45–50.  

218. Moser W, Sayasone S, Xayavong S, Bounheuang B, Puchkov M, Huwyler J et al. 
Efficacy and tolerability of triple drug therapy with albendazole, pyrantel pamoate, and 
oxantel pamoate compared with albendazole plus oxantel pamoate, pyrantel pamoate plus 
oxantel pamoate, and mebendazole plus pyrantel pamoate and oxantel pamoate against 
hookworm infections in school-aged children in Laos: a randomised, single-blind trial. 
Lancet Infect Dis. 2018 Jul;18(7):729-737.  

219. Keiser J, Speich B, Utzinger J. Oxantel pamoate-albendazole for Trichuris trichiura 
infection. N Engl J Med. 2014 May 15;370(20):1953-4.  

220. Barda B, Sayasone S, Phongluxa K, Xayavong S, Keoduangsy K, Odermatt P et al. 
Efficacy of Moxidectin Versus Ivermectin Against Strongyloides stercoralis Infections: A 
Randomized, Controlled Noninferiority Trial. Clin Infect Dis. 2017 Jul 15;65(2):276-281.  

221. Belew S, Getachew M, Suleman S, Mohammed T, Deti H, D'Hondt M et al. 
Assessment of Efficacy and Quality of Two Albendazole Brands Commonly Used against 
Soil-Transmitted Helminth Infections in School Children in Jimma Town, Ethiopia. PLoS 
Negl Trop Dis. 2015;9(9):e0004057.  

222. Tefera E, Belay T, Mekonnen SK, Zeynudin A, Belachew T. Therapeutic efficacy of 
different brands of albendazole against soil transmitted helminths among students of 
Mendera Elementary School, Jimma, Southwest Ethiopia. Pan Afr Med J. 2015;22:252.  

223. Anto EJ, Nugraha SE. Efficacy of Albendazole and Mebendazole With or Without 
Levamisole for Ascariasis and Trichuriasis. Open Access Maced J Med Sci. 
2019;7(8):1299-1302.  

224. Knopp S, Mohammed KA, Speich B, Hattendorf J, Khamis IS, Khamis AN et al. 
Albendazole and mebendazole administered alone or in combination with ivermectin 



                                                                                            Global Health Impact Data and Methodology 32 

against Trichuris trichiura: a randomized controlled trial. Clin Infect Dis. 2010;51(12):1420-
8.  

225. Wimmersberger D, Coulibaly JT, Schulz JD, Puchkow M, Huwyler J, N'Gbesso Y et 
al. Efficacy and Safety of Ivermectin Against Trichuris trichiura in Preschool-aged and 
School-aged Children: A Randomized Controlled Dose-finding Trial. Clin Infect Dis. 2018 
Sep 28;67(8):1247-1255.  

226. Albonico M, Bickle Q, Haji HJ, Ramsan M, Khatib KJ, Montresor A et al. Evaluation 
of the efficacy of pyrantel-oxantel for the treatment of soil-transmitted nematode infections. 
Trans R Soc Trop Med Hyg. 2002;96(6):685-90. 

227. Marti H, Haji HJ, Savioli L, Chwaya HM, Mgeni AF, Ameir JS et al. A comparative 
trial of a single-dose ivermectin versus three days of albendazole for treatment of 
Strongyloides stercoralis and other soil-transmitted helminth infections in children. Am J 
Trop Med Hyg. 1996;55(5):477-81.  

228. Moser W, Coulibaly JT, Ali SM, Ame SM, Amour AK, Yapi RB et al Efficacy and 
safety of tribendimidine, tribendimidine plus ivermectin, tribendimidine plus oxantel 
pamoate, and albendazole plus oxantel pamoate against hookworm and concomitant soil-
transmitted helminth infections in Tanzania and Côte d'Ivoire: a randomised, controlled, 
single-blinded, non-inferiority trial. Lancet Infect Dis. 2017;17(11):1162-1171.  

229. Barda B, Ame SM, Ali SM, Albonico M, Puchkov M, Huwyler Jet al. Efficacy and 
tolerability of moxidectin alone and in co-administration with albendazole and 
tribendimidine versus albendazole plus oxantel pamoate against Trichuris trichiura 
infections: a randomised, non-inferiority, single-blind trial. Lancet Infect Dis. 
2018;18(8):864-873.  

230. Zeleke AJ, Bayih AG, Afework S, Gilleard JS. Treatment efficacy and re-infection 
rates of soil-transmitted helminths following mebendazole treatment in schoolchildren, 
Northwest Ethiopia. Trop Med Health. 2020;48(90). 

231. Kar SK, Dwibedi B, Kerketa AS, Maharana A, Panda SS, Mohanty PC et al. A 
randomized controlled trial of increased dose and frequency of albendazole with standard 
dose DEC for treatment of Wuchereria bancrofti microfilaremics in Odisha, India. PLoS 
Negl Trop Dis. 2015;9(3):e0003583.  

232. Dreyer G, Addiss D, Williamson J, Norões J. Efficacy of co-administered 
diethylcarbamazine and albendazole against adult Wuchereria bancrofti. Trans R Soc Trop 
Med Hyg. 2006;100(12):1118-25.  

233. Oqueka T, Supali T, Ismid IS, Purnomo, Rückert P, Bradley M et al. Impact of two 
rounds of mass drug administration using diethylcarbamazine combined with albendazole 
on the prevalence of Brugia timori and of intestinal helminths on Alor Island, Indonesia. 
Filaria J. 2005;13(4):5.  



                                                                                            Global Health Impact Data and Methodology 33 

234. Kihara JH, Muhoho N, Njomo D, Mwobobia IK, Josyline K, Mitsui Y et al. Drug 
efficacy of praziquantel and albendazole in school children in Mwea Division, Central 
Province, Kenya. Acta Trop. 2007;102(3):165-71.  

235. Kilpatrick ME, Trabolsi B, Farid Z. Levamisole compared to mebendazole in the 
treatment of Ancylostoma duodenale in Egypt. Trans R Soc Trop Med Hyg. 
1981;75(4):578-9.  

236. Miller MJ, Farahmandian I, Arfaa F, Katz N, Winsor E, Bennett E. An evaluation of 
levamisole for treatment of ascariasis. South Med J. 1978;71(2):137-40.  

237. Xu LL, Jiang B, Duan JH, Zhuang SF, Liu YC, Zhu SQ, Zhang LP, Zhang HB, Xiao 
SH, Zhou XN. Efficacy and safety of praziquantel, tribendimidine and mebendazole in 
patients with co-infection of Clonorchis sinensis and other helminths. PLoS Negl Trop Dis. 
2014 Aug 14;8(8):e3046.  

238. Wesche D, Barnish G. A comparative study of the effectiveness of mebendazole 
(Janssen) and generically equivalent mebendazole (Nordia) in intestinal helminthiasis in 
Papua New Guinean children. P N G Med J. 1994;37(1):7-11.  

239. Sur D, Saha DR, Manna B, Rajendran K, Bhattacharya SK. Periodic deworming with 
albendazole and its impact on growth status and diarrhoeal incidence among children in an 
urban slum of India. Trans R Soc Trop Med Hyg. 2005;99(4):261-7.  

240. Hoti SL, Pani SP, Vanamail P, Athisaya MK, Das LK, Das PK. Effect of a single dose 
of diethylcarbamazine, albendazole or both on the clearance of wuchereria bancrofti 
microfilariae and antigenaemia among microfilaria carriers: a randomized rrial. Natl Med J 
India. 2010;23(2):72-6.  

241. Datry A, Hilmarsdottir I, Mayorga-Sagastume R, Lyagoubi M, Gaxotte P, Biligui S, et 
al. Treatment of strongyloides stercoralis infection with ivermectin compared with 
albendazole: results of an open study of 60 cases. Trans R Soc Trop Med Hyg. 
1994;88(3):344-5. 

242. Kazura J, Greenberg J, Perry R, Weil G, Day K, Alpers M. Comparison of single-dose 
diethylcarbamazine and ivermectin for treatment of bancroftian filariasis in Papua New 
Guinea. Am J Trop Med Hyg. 1993;49(6):804-11.  

243. Addiss DG, Eberhard ML, Lammie PJ, McNeeley MB, Lee SH, McNeeley DF, 
Spencer HC. Comparative efficacy of clearing-dose and single high-dose ivermectin and 
diethylcarbamazine against Wuchereria bancrofti microfilaremia. Am J Trop Med Hyg. 
1993;48(2):178-85.  

244. Dreyer G, Coutinho A, Miranda D, Noroes J, Rizzo JA, Galdino E, Rocha A, Medeiros 
Z, Andrade LD, Santos A, et al. Treatment of bancroftian filariasis in Recife, Brazil: a two-
year comparative study of the efficacy of single treatments with ivermectin or 
diethylcarbamazine. Trans R Soc Trop Med Hyg. 1995;89(1):98-102.  



                                                                                            Global Health Impact Data and Methodology 34 

245. Ramalingam S, Sinniah B, Krishnan U. Albendazole, an effective single dose, broad 
spectrum anthelmintic drug. Am J Trop Med Hyg. 1983;32(5):984-9.  

246. Moulia-Pelat JP, Glaziou P, Weil GJ, Nguyen LN, Gaxotte P, Nicolas L. Combination 
ivermectin plus diethylcarbamazine, a new effective tool for control of lymphatic filariasis. 
Trop Med Parasitol. 1995;46(1):9-12. PMID: 7631132. 

247. Ottesen EA. Efficacy of diethylcarbamazine in eradicating infection with lymphatic-
dwelling filariae in humans. Rev Infect Dis. 1985;7(3):341-56.  

248. Simonsen PE, Magesa SM, Dunyo SK, Malecela-Lazaro MN, Michael E. The effect of 
single dose ivermectin alone or in combination with albendazole on Wuchereria bancrofti 
infection in primary school children in Tanzania. Trans R Soc Trop Med Hyg. 
2004;98(8):462-72.  

249. Cabada MM, Lopez M, Arque E, Clinton White A. Prevalence of soil-transmitted 
helminths after mass albendazole administration in an indigenous community of the Manu 
jungle in Peru. Pathog Glob Health. 2014;108(4):200-5.  

250. Kimura E, Spears GF, Singh KI, Samarawickrema WA, Penaia L, Sone PF, et al. 
Long-term efficacy of single-dose mass treatment with diethylcarbamazine citrate against 
diurnally subperiodic Wuchereria bancrofti: eight years' experience in Samoa. Bull World 
Health Organ. 1992;70(6):769-76.  

251. Kimura E, Penaia L, Spears GF. The efficacy of annual single-dose treatment with 
diethylcarbamazine citrate against diurnally subperiodic bancroftian filariasis in Samoa. 
Bull World Health Organ. 1985;63(6):1097-106.  

252. Koroma MM, Williams RA, de la Haye RR, Hodges M. Effects of albendazole on 
growth of primary school children and the prevalence and intensity of soil-transmitted 
helminths in Sierra Leone. J Trop Pediatr. 1996 Dec;42(6):371-2.  

253. Vlaminck J, Supali T, Geldhof P, Hokke CH, Fischer PU, Weil GJ. Community rates 
of IgG4 antibodies to ascaris haemoglobin reflect changes in community egg loads 
following mass drug administration. PLoS Negl Trop Dis. 2016 Mar 18;10(3):e0004532.  

254. Sunish IP, Munirathinam A, Kalimuthu M, Ashok Kumar V, Tyagi BK. Persistence of 
lymphatic filarial infection in the paediatric population of rural community, after six rounds 
of annual mass drug administrations. J Trop Pediatr. 2013;60(3):245–8.  

255. Supali T, Djuardi Y, Bradley M, Noordin R, Rückert P, Fischer PU. Impact of six 
rounds of mass drug administration on Brugian filariasis and soil-transmitted helminth 
infections in eastern Indonesia. PLoS Negl Trop Dis. 2013 Dec 12;7(12):e2586.  

256. Abd Elaziz KM, El-Setouhy M, Bradley MH, Ramzy RM, Weil GJ. Knowledge and 
practice related to compliance with mass drug administration during the egyptian national 
filariasis elimination program. Am J Trop Med Hyg. 2013 Aug;89(2):260-4.  



                                                                                            Global Health Impact Data and Methodology 35 

257. Sunish IP, Shriram AN, Sivan A, Kartick C, Saha BP, Vijayachari P. Lymphatic 
filariasis elimination programme in Andaman and Nicobar Islands, India: drug coverage and 
compliance post eight rounds of MDA. Trop Doct. 2013 Jan;43(1):30-2.  

258. de Kraker ME, Stolk WA, van Oortmarssen GJ, Habbema JD. Model-based analysis of 
trial data: microfilaria and worm-productivity loss after diethylcarbamazine-albendazole or 
ivermectin-albendazole combination therapy against Wuchereria bancrofti. Trop Med Int 
Health. 2006 May;11(5):718-28.  

259. Sunish IP, Rajendran R, Munirathinam A, Kalimuthu M, Kumar VA, Nagaraj J et al. 
Impact on prevalence of intestinal helminth infection in school children administered with 
seven annual rounds of diethyl carbamazine (DEC) with albendazole. Indian J Med Res. 
2015 Mar;141(3):330-9.  

260. Mani TR, Rajendran R, Sunish IP, Munirathinam A, Arunachalam N, Satyanarayana K 
et al. Effectiveness of two annual, single-dose mass drug administrations of 
diethylcarbamazine alone or in combination with albendazole on soil-transmitted 
helminthiasis in filariasis elimination programme. Trop Med Int Health. 2004 
Sep;9(9):1030-5.  

261. Mani TR, Rajendran R, Munirathinam A, Sunish IP, Md Abdullah S, Augustin DJ, 
Satyanarayana K. Efficacy of co-administration of albendazole and diethylcarbamazine 
against geohelminthiases: a study from South India. Trop Med Int Health. 2002 
Jun;7(6):541-8.  

262. Ramzy RM, El Setouhy M, Helmy H, Ahmed ES, Abd Elaziz KM, Farid HA, Shannon 
WD, Weil GJ. Effect of yearly mass drug administration with diethylcarbamazine and 
albendazole on bancroftian filariasis in Egypt: a comprehensive assessment. Lancet. 2006 
Mar 25;367(9515):992-9.  

263. Rajendran R, Sunish IP, Mani TR, Munirathinam A, Abdullah SM, Arunachalam N, 
Satyanarayana K. Impact of two annual single-dose mass drug administrations with 
diethylcarbamazine alone or in combination with albendazole on Wuchereria bancrofti 
microfilaraemia and antigenaemia in south India. Trans R Soc Trop Med Hyg. 2004 
Mar;98(3):174-81.  

264. Njenga SM, Wamae CN, Njomo DW, Mwandawiro CS, Molyneux DH. Impact of two 
rounds of mass treatment with diethylcarbamazine plus albendazole on Wuchereria 
bancrofti infection and the sensitivity of immunochromatographic test in Malindi, Kenya. 
Trans R Soc Trop Med Hyg. 2008 Oct;102(10):1017-24.  

265. Ramaiah KD, Vanamail P, Das PK. Changes in Wuchereria bancrofti infection in a 
highly endemic community following 10 rounds of mass administration of 
diethylcarbamazine. Trans R Soc Trop Med Hyg. 2007 Mar;101(3):250-5.  

266. Njomo DW, Tomono N, Muhoho N, Mitsui Y, Josyline KC, Mwandawiro CS. The 
adverse effects of albendazole and praziquantel in mass drug administration by trained 
schoolteachers. Afr J Health Sci. 2010 Jan;17:3-4 



                                                                                            Global Health Impact Data and Methodology 36 

267. Sirivichayakul C, Pojjaroen-anant C, Wisetsing P, Chanthavanich P, Praevanit R, 
Limkittikul K et al. A comparative trial of albendazole alone versus combination of 
albendazole and praziquantel for treatment of Trichuris trichiura infection. Southeast Asian 
J Trop Med Public Health. 2001 Jun;32(2):297-301. 

268. Mpairwe H, Webb EL, Muhangi L, Ndibazza J, Akishule D, Nampijja M, et al. 
Anthelminthic treatment during pregnancy is associated with increased risk of infantile 
eczema: randomised-controlled trial results. Pediatr Allergy Immunol. 2011 May;22(3):305-
12.  

269. Chachage M, Podola L, Clowes P, Nsojo A, Bauer A, Mgaya O et al. Helminth-
associated systemic immune activation and HIV co-receptor expression: response to 
albendazole/praziquantel treatment. PLoS Negl Trop Dis. 2014 Mar 27;8(3):e2755.  

270. Scherrer AU, Sjöberg MK, Allangba A, Traoré M, Lohourignon LK, Tschannen ABet 
al. Sequential analysis of helminth egg output in human stool samples following 
albendazole and praziquantel administration. Acta Trop. 2009 Mar;109(3):226-31. 

271. Webb EL, Mawa PA, Ndibazza J, Kizito D, Namatovu A, Kyosiimire-Lugemwa J et 
al. Effect of single-dose anthelmintic treatment during pregnancy on an infant's response to 
immunisation and on susceptibility to infectious diseases in infancy: a randomised, double-
blind, placebo-controlled trial. Lancet. 2011 Jan 1;377(9759):52-62.  

272. Jamshidi M, Mohraz M, Zangeneh M, Jamshidi A. The effect of combination therapy 
with albendazole and praziquantel on hydatid cyst treatment. Parasitol Res. 2008 
Jun;103(1):195-9.  

273. Nahmias J, Greenberg Z, Djerrasi L, Giladi L. Mass treatment of intestinal parasites 
among Ethiopian immigrants. Isr J Med Sci. 1991 May;27(5):278-83.  

274. Siza JE, Kaatano GM, Chai JY, Eom KS, Rim HJ, Yong TS et al. Prevalence of 
Schistosomes and Soil-Transmitted Helminths and Morbidity Associated with 
Schistosomiasis among Adult Population in Lake Victoria Basin, Tanzania. Korean J 
Parasitol. 2015 Oct;53(5):525-33.  

275. Kinung’hi, SM, Magnussen P, Kishamawe C, Todd J, Vennervald BJ. The impact of 
anthelmintic treatment intervention on malaria infection and anaemia in school and 
preschool children in Magu district, Tanzania: an open label randomised intervention trial. 
BMC Infect Dis. 2015 Mar 20;15(136). 

276. Hürlimann E, Houngbedji CA, N’Dri PB, Bänninger D, Coulibaly JT, Yap P, et al. 
Effect of deworming on school-aged children’s physical fitness, cognition and clinical 
parameters in a malaria-helminth co-endemic area of Côte d’Ivoire. BMC Infect Dis. 2014 
July 25;14(1).  

277. Dunyo SK, Nkrumah FK, Simonsen PE. A randomized double-blind placebo-
controlled field trial of ivermectin and albendazole alone and in combination for the 
treatment of lymphatic filariasis in Ghana. Trans R Soc Trop Med Hyg. 2000 Mar-
Apr;94(2):205-11.  



                                                                                            Global Health Impact Data and Methodology 37 

278. Gayen P, Nayak A, Saini P, Mukherjee N, Maitra S, Sarkar P, Sinha Babu SP. A 
double-blind controlled field trial of doxycycline and albendazole in combination for the 
treatment of bancroftian filariasis in India. Acta Trop. 2013 Feb;125(2):150-6.  

279. Adenusi AA, Oke AO, Adenusi AO. Comparison of ivermectin and thiabendazole in 
the treatment of uncomplicated human Strongyloides stercoralis infection. Afr J Biotechnol. 
2003 Nov;2(11):465-469. 

280. Gann PH, Neva FA, Gam AA. A randomized trial of single- and two-dose ivermectin 
versus thiabendazole for treatment of strongyloidiasis. J Infect Dis. 1994 May;169(5):1076-
9.  

281. Igual-Adell R, Oltra-Alcaraz C, Soler-Company E, Sánchez-Sánchez P, Matogo-Oyana 
J, Rodríguez-Calabuig D. Efficacy and safety of ivermectin and thiabendazole in the 
treatment of strongyloidiasis. Expert Opin Pharmacother. 2004 Dec;5(12):2615-9.  

282. Bockarie MJ, Tavul L, Ibam I, Kastens W, Hazlett F, Tisch DJ et al. Efficacy of single-
dose diethylcarbamazine compared with diethylcarbamazine combined with albendazole 
against Wuchereria bancrofti infection in Papua New Guinea. Am J Trop Med Hyg. 2007 
Jan;76(1):62-6.  

283. Addiss DG, Beach MJ, Streit TG, Lutwick S, LeConte FH, Lafontant JG, et al. 
Randomised placebo-controlled comparison of ivermectin and albendazole alone and in 
combination for Wuchereria bancrofti microfilaraemia in Haitian children. Lancet. 
1997;350(9076):480–4. 

284. Andrade LD, Medeiros Z, Pires ML, Pimentel A, Rocha A, Figueredo-Silva J. 
Comparative efficacy of three different diethylcarbamazine regimens in lymphatic filariasis. 
Trans R Soc Trop Med Hyg. 1995;89, 319-21. 

285. Beach MJ, Streit TG, Addiss DG, Prospere R, Roberts JM, Lammie PJ. Assessment of 
combined ivermectin and albendazole for treatment of intestinal helminth and Wuchereria 
bancrofti infections in Haitian school children. Am J Trop Med Hyg. 1999;60(3):479–86. 

286. Debrah AY, Mand S, Marfo-Debrekyei Y, Batsa L, Pfarr K, Buttner M, et al. 
Macrofilaricidal effect of 4 weeks of treatment with doxycycline on Wuchereria bancrofti. 
Trop Med Int Health. Wiley-Blackwell; 2007 Dec 7;12(12):1433–41. 

287. Dreyer G, Addiss D, Noroes J, Amaral F, Rocha A, Coutinho A. Ultrasonographic 
assessment of the adulticidal efficacy of repeat high-dose ivermectin in bancroftian 
filariasis. Trop Med Int Health. Wiley-Blackwell; 1996 Aug;1(4):427–32. 

288. Dreyer G, Addiss D, Williamson J, Nor ̃oes J. Efficacy of co administered 
diethylcarbamazine and albendazole against adult Wuchereria bancrofti. Trans R Soc Trop 
Med Hyg. 2006;100:1118-25. 

289. Dunyo SK, Nkrumah FK, Simonsen PE. A randomized double-blind placebo-
controlled field trial of ivermectin and albendazole alone and in combination for the 
treatment of lymphatic filariasis in Ghana. Trans R Soc Trop Med Hyg. 2000;94(2):205-11. 



                                                                                            Global Health Impact Data and Methodology 38 

290. Dunyo SK, Simonsen PE. lvermectin and albendazole alone and in combination for the 
treatment of lymphatic filariasis in Ghana: follow-up after re-treatment with the 
combination. Trans R Soc Trop Med Hyg. 2002;96:189-92. 

291. Fischer P, Tukesiga E, Büttner DW.  Long‐Term Suppression of Mansonella 
streptocerca Microfilariae after Treatment with Ivermectin . J INFECT DIS. Oxford 
University Press (OUP). 1999 Oct;180(4):1403–5. 

292. Fox LM, Furness BW, Haser JK, et al. Tolerance and efficacy of combined 
diethylcarbamazine and albendazole for treatment of Wuchereria bancrofti and intestinal 
helminth infections in Haitian children. Am J Trop Med Hyg. 2005;73(1):115–21. 

293. Gayen P, Nayak A, Saini P, Mukherjee N, Maitra S, et al. A double-blind controlled 
field trial of doxycycline and albendazole in combination for the treatment of bancroftian 
filariasis in India. Acta Tropica. 2013;125(2):150-6. 

294. Helmy H, Weil GJ, Ellethy AS, Ahmed ES, Setouhy ME, Ramzy RM. Bancroftian 
filariasis: effect of repeated treatment with diethylcarbamazine and albendazole on 
microfilaraemia, antigenaemia and antifilarial antibodies. Trans R Soc Trop Med Hyg. 
2006;100(7):656-62. 

295. Setouhy ME, Ramzy RMR, Ahmed ES, Kandil AM, Hussain O, Farid HA, et al. A 
Randomized Clinical Trial comparing Single- and Multi- Dose Combination Therapy with 
Diethylcarbamazine and Albendazole for Treatment of Bancroftian Filariasis. Am J Trop 
Med Hyg. 2004;70(2):191-6.  

296. Hoerauf A, Mand S, Fischer K, Kruppa T, Marfo-Debrekyei Y, Debrah AY, et al. 
Doxycycline as a novel strategy against bancroftian filariasis—depletion of Wolbachia 
endosymbionts from Wuchereria bancrofti and stop of microfilaria production. Med 
Microbiol Immunol. 2003;192(4):211-6.  

297. Hoti SL, Pani SP, Vanamail P, Athisaya M, Das LK, Das PK. "Effect of a Single Dose 
of Diethylcarbamazine, Albendazole or Both on the Clearance of Wuchereria Bancrofti 
Microfilariae and Antigenaemia among Microfilaria Carriers: A Randomized Trial." Natl 
Med J India. 2010;23(2):72-76. 

298. Fox LM, Furness BW, Haser JK, et al. Tolerance and efficacy of combined 
diethylcarbamazine and albendazole for treatment of Wuchereria bancrofti and intestinal 
helminth infections in Haitian children. Am J Trop Med Hyg. 2005;73(1):115–21. 

299. Zheng HJ, Piessens WF, Tao ZH, Cheng WF, Wang SH, Cheng SZ, Ye YM, Luo LF, 
Chen XR, Gan GB, 1991. Efficacy of ivermectin for control of microfilaremia recurring 
after treatment with diethylcarbamazine. I. Clinical and parasitological observations. Am J 
Trop Med Hyg. 45(2):168-74. 

300. Ismail MM, Wei GJ, Jayasinghel KSA, Premaratne UN, Abeyewickremel W, 
Rajaratnam HN, Rezvi Sheriff’MH, Selvie Perera C, Dissanaike AS. Prolonged clearance of 
microfilaraemia in patients with bancroftian filariasis after multiple high doses of 
ivermectin or diethylcarbamazine. Trans R Soc Trop Med Hyg. 1996;90:684-8 



                                                                                            Global Health Impact Data and Methodology 39 

301. Ismail MM, Jayakody RL, Weil GJ, Fernando D, De Silva MS, De Silva GA, et al. 
Long-term efficacy of single-dose combinations of albendazole, ivermectin and 
diethylcarbamazine for the treatment of bancroftian filariasis. Trans R Soc Trop Med Hyg. 
2001;95(3):332–5. 

302. Jayakody RL, De Silva CS, Weerasinghe WM. Treatment of bancroftian filariasis with 
albendazole: evaluation of efficacy and adverse reactions. Trop Biomed. 1993;10:19–24. 

303. Kazura J, Greenberg J, Perry R, Weil G, Day K, Alpers M. Comparison of single-dose 
diethylcarbamazine and ivermectin for treatment of bancroftian filariasis in Papua New 
Guinea. Am Soc Trop Med Hyg. 1993;49(6):804-11. 

304. Kshirsagar NA, Gogtay NJ, Garg BS, Deshmukh PR, Rajgor DD, Kadam VS, et al. 
Safety, tolerability, efficacy and plasma concentrations of diethylcarbamazine and 
albendazole co-administration in a field study in an area endemic for lymphatic filariasis in 
India. Trans R Soc Trop Med Hyg. 2004;98(4):205–17. 

305. Kumar A, Sachan P. Measuring impact on filarial infection status in a community 
study: Role of coverage of mass drug administration (MDA). Trop Biomed. 
2014;31(2):225-9.  

305. Makunde WH, Kamugisha LM, Massaga JJ, Makunde RW, Savael ZX, Akida J, et al. 
Treatment of co-infection with bancroftian filariasis and onchocerciasis: a safety and 
efficacy study of albendazole with ivermectin compared to treatment of single infection 
with bancroftian filariasis. Filaria J. 2003;2(1):15. 

307. Moulia-Pelat JP, Glaziou P, Nguyen LN, Chanteau S, Martin PM, Cartel JL. Long-
term efficacy of single-dose treatment with 400 micrograms.kg-1 of ivermectin in 
bancroftian filariasis: results at one year. Trop Med Parasitol. 1993;44(4):333-4. 

308. Noroes J, Dreyer G, Santos A, Mendes VG, Medeiros Z, Addiss D. Assessment of the 
efficacy of diethylcarbamazine on adult Wuchereria bancrofti in vivo. Trans R Soc Trop 
Med Hyg. 1997;91(1):78-81.  

309. Ottesen EA, Vijayasekaran V, Kumaraswami V., et. al (1990, April 19). A Controlled 
Trial of Ivermectin and Diethylcarbamazine in Lymphatic Filariasis. N Engl J Med. 
1990;322:1113-7. 

310. Pani S, Subramanyam Reddy G, Das L, Vanamail P, Hoti SL, Ramesh J, et al. 
Tolerability and efficacy of single dose albendazole, diethylcarbamazine citrate (DEC) or 
co-administration of albendazole with DEC in the clearance of Wuchereria bancrofti in 
asymptomatic microfilaraemic volunteers in Pondicherry, South India: a hospital-based 
study. Filaria J. 2002;1(1):1. 

311. Kshirsagar NA, Gogtay NJ, Garg BS, Deshmukh PR, Rajgor DD, Kadam VS, et al. 
Safety, tolerability, efficacy and plasma concentrations of diethylcarbamazine and 
albendazole co-administration in a field study in an area endemic for lymphatic filariasis in 
India. Trans R Soc Trop Med Hyg. 2004;98(4):205–17. 



                                                                                            Global Health Impact Data and Methodology 40 

312. Richards FO Jr, Eberhard ML, Bryan RT, McNeeley DF, Lammie PJ, McNeeley MB, 
et al. Comparison of high dose ivermectin and diethylcarbamazine for activity against 
bancroftian filariasis in Haiti. Am J Trop Med Hyg. 1991;44(1):3-10. 

313. Shenoy RK, Dalia S, John A, Suma TK, Kumaraswami V. Treatment of the 
microfilaraemia of asymptomatic brugian filariasis with single doses of ivermectin, 
diethylcarbamazine or albendazole, in various combinations. Ann Trop Med Parasitol. 
1999;93(6):643-51. 

314. Fischer P, Djuardi Y, Ismid IS, Rückert P, Bradley M, Supali T. Long-lasting 
reduction of Brugia timori microfilariae following a single dose of diethylcarbamazine 
combined with albendazole. Trans R Soc Trop Med Hyg. 2003 Jul-Aug;97(4):446-8.  

315. Shenoy RK, George LM, John A, Suma TK, Kumaraswami V. Treatment of 
microfilaraemia in asymptomatic brugian filariasis: the efficacy and safety of the 
combination of single doses of ivermectin and diethylcarbamazine. Ann Trop Med 
Parasitol. 1998 Jul;92(5):579-85.  

316. Shenoy RK, Suma TK, Rajan K, Kumaraswami V. Prevention of acute 
adenolymphangitis in brugian filariasis: comparison of the efficacy of ivermectin and 
diethylcarbamazine, each combined with local treatment of the affected limb. Ann Trop 
Med Parasitol. 1998 Jul;92(5):587-94. 

317. Simonsen PE, Magesa SM, Meyrowitsch DW, Malecela-Lazaro MN, Rwegoshora RT, 
Jaoko WG, et al. The effect of eight half-yearly single-dose treatments with DEC on 
Wuchereria bancrofti circulating antigenaemia. Trans R Soc Trop Med Hyg 2005; 
99(7):541-7.  

318. Siriaut C, Bhumiratana A, Koyadun S, Anurat K, Satitvipawee P. Short-term effects of 
treatment with 300 mg oral-dose diethylcarbamazine on nocturnally periodic Wuchereria 
bancrofti microfilaremia and antigenemia. Southeast Asian J Trop Med Public Health. 2005 
Jul;36(4):832-40.  

319. Stolk WA, VAN Oortmarssen GJ, Pani SP, DE Vlas SJ, Subramanian S, DAS PK, et 
al. Effects of ivermectin and diethylcarbamazine on microfilariae and overall microfilaria 
production in bancroftian filariasis. Am J Trop Med Hyg. 2005 Nov;73(5):881-7. 

320. Supali T, Ismid IS, Rückert P, Fischer P. Treatment of Brugia timori and Wuchereria 
bancrofti infections in Indonesia using DEC or a combination of DEC and albendazole: 
adverse reactions and short-term effects on microfilariae. Trop Med Int Health. 2002 
Oct;7(10):894-901. 

321. Supali T, Djuardi Y, Pfarr KM, Wibowo H, Taylor MJ, Hoerauf A, et al. Doxycycline 
treatment of Brugia malayi-infected persons reduces microfilaremia and adverse reactions 
after diethylcarbamazine and albendazole treatment. Clin Infect Dis. 2008 May 
1;46(9):1385-93. 



                                                                                            Global Health Impact Data and Methodology 41 

322. Taylor MJ, Makunde WH, McGarry HF, Turner JD, Mand S, Hoerauf A. 
Macrofilaricidal activity after doxycycline treatment of Wuchereria bancrofti: a double-
blind, randomised placebo-controlled trial. Lancet. 2005 Jun 18-24;365(9477):2116-21. 

323. Wamae CN, Njenga SM, Ngugi BM, Mbui J, Njaanake HK. Evaluation of 
effectiveness of diethylcarbamazine/albendazole combination in reduction of Wuchereria 
bancrofti infection using multiple infection parameters. Acta Trop. 2011 Sep;120 Suppl 
1:S33-8.  

324. Thomsen EK, Sanuku N, Baea M, Satofan S, Maki E, Lombore B, et al. Efficacy, 
Safety, and Pharmacokinetics of Coadministered Diethylcarbamazine, Albendazole, and 
Ivermectin for Treatment of Bancroftian Filariasis. Clin Infect Dis. 2016 Feb 1;62(3):334-
41. 

325. Turner JD, Mand S, Debrah AY, Muehlfeld J, Pfarr K, McGarry HF, et al. A 
randomized, double-blind clinical trial of a 3-week course of doxycycline plus albendazole 
and ivermectin for the treatment of Wuchereria bancrofti infection. Clin Infect Dis. 2006 
Apr 15;42(8):1081-9. 

326. Ismail MM, Jayakody RL, Weil GJ, Fernando D, De Silva MS, De Silva GA, et al. 
Long-term efficacy of single-dose combinations of albendazole, ivermectin and 
diethylcarbamazine for the treatment of bancroftian filariasis. Trans R Soc Trop Med Hyg. 
2001 May-Jun;95(3):332-5. 

327. Weil GJ, Lammie PJ, Richards FO Jr, Eberhard ML. Changes in circulating parasite 
antigen levels after treatment of bancroftian filariasis with diethylcarbamazine and 
ivermectin. J Infect Dis. 1991 Oct;164(4):814-6. 

328. Subramanyam Reddy G, Vengatesvarlou N, Das PK, Vanamail P, Vijayan AP, Kala S, 
et al. Tolerability and efficacy of single-dose diethyl carbamazine (DEC) or ivermectin in 
the clearance of Wuchereria bancrofti microfilaraemia in Pondicherry, south India. Trop 
Med Int Health. 2000 Nov;5(11):779-85.  

329. Moulia-Pelat JP, Nguyen LN, Glaziou P, Chanteau S, Ottesen EA, Cardines R, et al. 
Ivermectin plus diethylcarbamazine: an additive effect on early microfilarial clearance. Am 
J Trop Med Hyg. 1994 Feb;50(2):206-9. 

330. Glaziou P, Moulia-Pelat JP, Nguyen LN, Chanteau S, Martin PM, Cartel JL. Double-
blind controlled trial of a single dose of the combination ivermectin 400 micrograms/kg plus 
diethylcarbamazine 6 mg/kg for the treatment of bancroftian filariasis: results at six months. 
Trans R Soc Trop Med Hyg. 1994 Nov-Dec;88(6):707-8. 

331. Gyapong JO. Impact of single-dose ivermectin on community microfilaria load in 
bancroftian filariasis infection: two years post treatment. Trans R Soc Trop Med Hyg. 2000 
Jul-Aug;94(4):434-6.  

332. Kimura E, Penaia L, Spears GF. The efficacy of annual single-dose treatment with 
diethylcarbamazine citrate against diurnally subperiodic bancroftian filariasis in Samoa. 
Bull World Health Organ. 1985;63(6):1097-106. 



                                                                                            Global Health Impact Data and Methodology 42 

333. El Setouhy M, Ramzy RM, Ahmed ES, Kandil AM, Hussain O, Farid HA, et al. A 
randomized clinical trial comparing single- and multi-dose combination therapy with 
diethylcarbamazine and albendazole for treatment of bancroftian filariasis. Am J Trop Med 
Hyg. 2004 Feb;70(2):191-6. 

334. Simonsen PE, Meyrowitach DW, Makunde WH. Bancroftian filariasis: long-term 
effect of the DEC provocative day test on microfilaraemia. Trans R Soc Trop Med Hyg. 
1997 May-Jun;91(3):290-3. 

335. Narasimham MVVL, et al. Role of diethylcarbamazine mixed common salt in 
prophylaxis against bancroftian filariasis. J Commun Dis 11. 1979;11(3):137-40. 

336. Fan PC. Diethylcarbamazine treatment of bancroftian and malayan filariasis with 
emphasis on side effects. Ann Trop Med Parasitol. 1992 Aug;86(4):399-405. 

337. Sabry M, Gamal H, el-Masry N, Kilpatrick ME. A placebo-controlled double-blind 
trial for the treatment of bancroftian filariasis with ivermectin or diethylcarbamazine. Trans 
R Soc Trop Med Hyg. 1991 Sep-Oct;85(5):640-3.  

338. Eberhard ML, Hightower AW, McNeeley DF, Lammie PJ. Long-term suppression of 
microfilaraemia following ivermectin treatment. Trans R Soc Trop Med Hyg. 1992 May-
Jun;86(3):287-8. 

339. Munderi P, Walker AS, Kityo C, Babiker AC, Ssali F, Reid A, et al. 
Nevirapine/zidovudine/lamivudine has superior immunological and virological responses 
not reflected in clinical outcomes in a 48‐week randomized comparison with 
abacavir/zidovudine/lamivudine in HIV‐infected Ugandan adults with low CD4 cell counts. 
HIV med. 2010;11(5):334-44. 

340. Laurent C, Kouanfack C, Koulla-Shiro S, Nkoué N, Bourgeois A, Calmy A, et al. 
Effectiveness and safety of a generic fixed-dose combination of nevirapine, stavudine, and 
lamivudine in HIV-1-infected adults in Cameroon: open-label multicentre trial. Lancet. 
2004:364(942):29-34. 

341. Cohen CJ, Molina JM, Cahn P, Clotet B, Fourie J, Grinsztejn B, et al. Efficacy and 
safety of rilpivirine (TMC278) versus efavirenz at 48 weeks in treatment-naive HIV-1–
infected patients: pooled results from the phase 3 double-blind randomized ECHO and 
THRIVE trials. J Acquir Immune Defic Syndr. 2012;60(1):33-42. 

342. Sierra-Madero J, Di Perri G, Wood R, Saag M, Frank I, Craig C, et al.. Efficacy and 
safety of maraviroc versus efavirenz, both with zidovudine/lamivudine: 96-week results 
from the MERIT study. HIV Clin Trials. 2010;11(3):125-32. 

343. Gotuzzo E, Markowitz M, Ratanasuwan W, Smith G, Prada G, Morales-Ramirez JO, et 
al. Sustained efficacy and safety of raltegravir after 5 years of combination antiretroviral 
therapy as initial treatment of HIV-1 infection: final results of a randomized, controlled, 
phase II study (Protocol 004). J Acquir Immune Defic Syndr. 2012;61(1):73-7. 



                                                                                            Global Health Impact Data and Methodology 43 

344. Markowitz M, et al. Rapid and durable antiretroviral effect of the HIV-1 integrase 
inhibitor raltegravir as part of combination therapy in treatment-naive patients with HIV-1 
infection: results of a 48-week controlled study. J Acquir Immune Defic Syndr. 
2007;46(2):125-33. 

345. DeJesus E, Saple D, Morales-Ramirez J, Kumarasamy N, Jefferson T, Bellos N, et al. 
Elvucitabine phase II 48 week interim results show safety and efficacy profiles similar to 
lamivudine in treatment naive HIV-1 infected patients with a unique pharmacokinetic 
profile. 46th Annual Meeting. Idsa, 2008. 

346. Gallant JE, DeJesus E, Arribas JR, Pozniak AL, Gazzard B, Campo RE, et al. 
Tenofovir DF, emtricitabine, and efavirenz vs. zidovudine, lamivudine, and efavirenz for 
HIV. N Engl J Med. 2006;354(3):251-60. 

347. Lennox JL, DeJesus E, Lazzarin A, Pollard RB, Madruga JVR, Berger DS, et al. Safety 
and efficacy of raltegravir-based versus efavirenz-based combination therapy in treatment-
naive patients with HIV-1 infection: a multicentre, double-blind randomised controlled trial. 
Lancet. 2009;374(9692):796-806. 

348. Daar ES, Tierney C, Fischl MA, Sax PE, Mollan K, Budhathoki C, et al. Atazanavir 
plus ritonavir or efavirenz as part of a 3-drug regimen for initial treatment of HIV-1: a 
randomized trial. Ann Intern Med. 2011;154(7):445-56. 

349. Puls RL, Srasuebkul P, Petoumenos K, Boesecke C, Duncombe C, Belloso WH, et al. 
Efavirenz versus boosted atazanavir or zidovudine and abacavir in antiretroviral treatment-
naive, HIV-infected subjects: week 48 data from the Altair study. Arch Clin Infect Dis. 
2010;51(7):855-64. 

350. Campbell TB, Smeaton LM, Kumarasamy N, Flanigan T, Klingan KL, Firnhaber C, et 
al. Efficacy and safety of EFV with either co-formulated 3TC/ZDV or FTC/TDF for initial 
treatment of HIV-1-infected men and women in diverse multinational settings: ACTG 
PEARLS Study [abstract 149LB]. In: 18th conference on Retroviruses and Opportunistic 
Infections. Boston, Massachusetts: Foundation for Retrovirology and Human Health, 
2011.http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.1001
290  

351. Landman R, Koulla-Shiro S, Sow PS, Ngolle M, Diallo MB, Guèye NFN, et al. 
Evaluation of four tenofovir-containing regimens as first-line treatments in Cameroon and 
Senegal: the ANRS 12115 DAYANA Trial. Antivir Ther. 2014;19(1):51-59. 

352. Miro JM, Manzardo C, Ferrer E, Loncà M, Guardo AC, Podzamczer D, et al. Immune 
reconstitution in severely immunosuppressed antiretroviral-naive HIV-1-infected patients 
taking antiretroviral regimens based on efavirenz, lopinavir-ritonavir, and atazanavir-
ritonavir: 48-week results of a randomized controlled trial (the Advanz-3 trial). In: 6th IAS 
Conference on HIV Pathogenesis, Treatment and Prevention. Rome, Italy: International 
AIDS Society, 2011.http://www.ncbi.nlm.nih.gov/pubmed/20624069. 

353. Molina JM, Cahn P, Grinsztejn B, Lazzarin A, Mills A, Saag M, et al. Rilpivirine 
versus efavirenz with tenofovir and emtricitabine in treatment-naive adults infected with 



                                                                                            Global Health Impact Data and Methodology 44 

HIV-1 (ECHO): a phase 3 randomised double-blind active-controlled trial. Lancet. 
2011;378(9787):238-246. 

354. Scarsi K, Darin K, Rawizza D, et al. TDF-3TC-NVP is inferior to AZT- 3TC-NVP in a 
large ART program in Nigeria [abstract]. In: The 10th International AIDS Conference. 
Vienna: International AIDS Society, 
2010.http://globalhealth.northwestern.edu/docs/PEPFARPoster-
TDFNVPvsAZTNVP_AIDS%202010.pdf. 

355. Stephan C, Tutschkus M, Khaykin P, et al. Clinical and lipometabolic outcome of 
nevirapine- vs efavirenz-initial antiretroviral therapy, both with TDF/FTC-backbone. In: 
12th European AIDS Conference. Cologne, Germany: European AIDS Clinical Society, 
2009.http://onlinelibrary.wiley.com/doi/10.1111/j.1468-1293.2009.00792.x/pdf. 

356.  Malhotra S, Kao A, Liu A, Estes R, Pitrak D. Benefits of HAART in a minority, urban 
clinic compared to a published randomized, controlled trial. In: 4th IAS Conference on HIV 
Pathogenesis, Treatment and Prevention. Sydney: International AIDS Society, 
2007.http://www.iasociety.org/Default.aspx?pageId=12&abstractId=200702681. 

357. Rey D, Hoen B, Chavanet P, Schmitt MP, Hoizey G, Meyer P, et al. High rate of early 
virological failure with the once-daily tenofovir/lamivudine/nevirapine combination in 
naive HIV-1-infected patients. J Antimicrob Chemother. 2009;63(2):380-388. 

358. Towner W, Kerrigan H, LaRiviere M, et al. Efficacy of a once daily (QD) regimen of 
nevirapine (NVP), lamivudine (3TC) and tenofovir (TDF) in treatment-naive HIV infected 
patients: a pilot study. Int Cong Drug Therapy HIV. 2004. 

359. Soriano V, Arasteh K, Migrone H, Lutz T, Opravil M, Andrade-Villanueva J, et al. 
Nevirapine versus atazanavir/ritonavir, each combined with tenofovir disoproxil 
fumarate/emtricitabine, in antiretroviral-naive HIV-1 patients: the ARTEN Trial. Antivir 
Ther 2011;16:339–48. 

360. Gathe J, Andrade-Villanueva J, Santiago S, Horban A, Nelson M, Cahn P, et al. 
Efficacy and safety of nevirapine extended-release once daily versus nevirapine immediate-
release twice-daily in treatment-naive HIV-1-infected patients. Antivir Ther. 
2011;16(5):759-69. 

361. Lockman S, Hughes MD, McIntyre J, Zheng Y, Chipato J, Conradie F, et al. 
Antiretroviral therapies in women after single-dose nevirapine exposure. N Engl J Med. 
2010;363(16):1499-509. 

362. Echeverría P, Negredo E, Carosi G, Gálvez J, Gómez JL, Ocampo A, et al. Similar 
antiviral efficacy and tolerability between efavirenz and lopinavir/ritonavir, administered 
with abacavir/lamivudine (Kivexa), in antiretroviral-naïve patients: a 48-week, multicentre, 
randomized study (Lake Study). Antiviral Res. 2010;85(2):403-8. 

363. Puthanakit T, van der Lugt J, Bunupuradah T, Ananworanich, J, Gorowara M, 
Phasomsap C, et al. Pharmacokinetics and 48 week efficacy of low-dose lopinavir/ritonavir 
in HIV-infected children. J Antimicrob Chemother. 2009;64(5):1080-6. 



                                                                                            Global Health Impact Data and Methodology 45 

364. Smith KY, Patel P, Fine D, Bellos N, Sloan L, Lackey P, et al. Randomized, double-
blind, placebo-matched, multicenter trial of abacavir/lamivudine or tenofovir/emtricitabine 
with lopinavir/ritonavir for initial HIV treatment. AIDS. 2009;23(12):1547-56. 

365. Bunupuradah T, Chetchotisakd P, Ananworanich J, Munsakul W, Jirajariyavej S, 
Kantipong P, et al. A randomized comparison of second-line lopinavir/ritonavir 
monotherapy versus tenofovir/lamivudine/lopinavir/ritonavir in patients failing NNRTI 
regimens: the HIV STAR study. Antivir Ther. 2012;17(7):1351-61. 

366. Dejesus E, Mills A, Bhatti L, Conner C, Storfer S. A randomised comparison of safety 
and efficacy of nevirapine vs. atazanavir/ritonavir combined with tenofovir/emtricitabine in 
treatment-naïve patients. Int J Clin Pract. 2011;65(12):1240-9. 

367. Cohen C, Elion R, Ruane P, Shamblaw D, DeJesus E, Rashbaum B, et al. Randomized, 
phase 2 evaluation of two single-tablet regimens 
elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate versus 
efavirenz/emtricitabine/tenofovir disoproxil fumarate for the initial treatment of HIV 
infection. AIDS. 2011;25(6):F7-F12. 

368. Bowman, V., et al. "Week results of a pilot randomized study of a nucleoside reverse 
transcriptase inhibitor (NRTI)-sparing regimen of raltegravir (RAL) 1 lopinavir/ritonavir 
(LPV/r) versus efavirenz/tenofovir disoproxil fumarate/emtricitabine (EFV/TDF/FTC) in 
antiretroviral-naive patients: CCTG 589." 6th IAS Conference on HIV Pathogenesis, 
Treatment and Prevention. Rome, Italy: International AIDS Society. 2011. 

369. Keiser P, Nassar N, Armas L, Sanchez J, Sandoval J, Moreno S. An observational 
cohort comparison of zidovudine-lamivudine-efavirenz vs. tenofovir-lamivudine-efavirenz 
in anti-retroviral naive patients in a large urban clinic [abstract WePe12.2C20]. In: The 3rd 
IAS Conference on HIV. 

370. Cooper DA, Heera J, Ive P, Botes M, Dejesus E, Burnside R, et al. Efficacy and safety 
of maraviroc vs. efavirenz in treatment-naive patients with HIV-1: 5-year findings. AIDS. 
2014;28(5):717-25.  

371. Perez-Molina JA, Rubio R, Rivero A, Pasquau J, Suárez-Lozano I, Riera M, et al. Dual 
treatment with atazanavir-ritonavir plus lamivudine versus triple treatment with atazanavir-
ritonavir plus two nucleos(t)ides in virologically stable patients with HIV-1 (SALT): 48 
week results from a randomised, open-label, non-inferiority trial. Lancet Infect Dis. 
2015;15(7):775-84. 

372. Nishijima T, Takano M, Ishisaka M, Komatsu H, Gatanaga H, Kikuchi Y, et al. 
Abacavir/lamivudine versus tenofovir/emtricitabine with atazanavir/ritonavir for treatment-
naive Japanese patients with HIV-1 infection: a randomized multicenter trial. Intern Med. 
2013;52(7):735-44. 

373. Campbell TB, Smeaton LM, Kumarasamy N, Flanigan T, Klingman KL, Firnhaber C, 
et al. Efficacy and safety of three antiretroviral regimens for initial treatment of HIV-1: a 
randomized clinical trial in diverse multinational settings. PLoS Med. 2012;9(8):e1001290.  



                                                                                            Global Health Impact Data and Methodology 46 

374. Ciaffi L, Koulla-Shiro S, Sawadogo A, le Moing V, Eymard-Duvernay S, Izard S, et 
al. Efficacy and safety of three second-line antiretroviral regimens in HIV-infected patients 
in Africa. AIDS. 2015;29(12):1473-81.  

375. Honda M, Ishisaka M, Ishizuka N, Kimura S, Oka S. Open-label randomized 
multicenter selection study of once daily antiretroviral treatment regimen comparing 
ritonavir-boosted atazanavir to efavirenz with fixed-dose abacavir and lamivudine. Intern 
Med. 2011;50(7):699-705. 

376. ENCORE1 Study Group, Carey D, Puls R, Amin J, Losso M, Phanupak P, et al. 
Efficacy and safety of efavirenz 400 mg daily versus 600 mg daily: 96-week data from the 
randomised, double-blind, placebo-controlled, non-inferiority ENCORE1 study [published 
correction appears in Lancet Infect Dis. 2015 Jul;15(7):761]. Lancet Infect Dis. 
2015;15(7):793-802.  

377. Coovadia A, Abrams EJ, Strehlau R, Shiau S, Pinillos F, Martens L, et al. Efavirenz-
Based Antiretroviral Therapy Among Nevirapine-Exposed HIV-Infected Children in South 
Africa: A Randomized Clinical Trial. JAMA. 2015;314(17):1808-17.  

378. Moyle GJ, Orkin C, Fisher M, Dhar J, Anderson J, Wilkins E, et al. A randomized 
comparative trial of continued abacavir/lamivudine plus efavirenz or replacement with 
efavirenz/emtricitabine/tenofovir DF in hypercholesterolemic HIV-1 infected individuals. 
PLoS One. 2015;10(2):e0116297.  

379. van Lunzen J, Antinori A, Cohen CJ, Arribas JR, Wohl DA, Rieger A, et al. Rilpivirine 
vs. efavirenz-based single-tablet regimens in treatment-naive adults: week 96 efficacy and 
safety from a randomized phase 3b study. AIDS. 2016;30(2):251-9. 

380. Martin A, Bloch M, Amin J, Baker D, Cooper DA, Emery S, et al. Simplification of 
antiretroviral therapy with tenofovir-emtricitabine or abacavir-Lamivudine: a randomized, 
96-week trial. Clin Infect Dis. 2009;49(10):1591-601.  

381. Phanuphak N, Ananworanich J, Teeratakulpisarn N, Jadwattanakul T, Kerr SJ, 
Chomchey N, et al. A 72-week randomized study of the safety and efficacy of a stavudine 
to zidovudine switch at 24 weeks compared to zidovudine or tenofovir disoproxil fumarate 
when given with lamivudine and nevirapine. Antivir Ther. 2012;17(8):1521-31. 

382. Sax PE, Tierney C, Collier AC, Saar ES, Mollan K, Budhathoki C, et al. 
Abacavir/lamivudine versus tenofovir DF/emtricitabine as part of combination regimens for 
initial treatment of HIV: final results. J Infect Dis. 2011;204(8):1191-201.  

383. Molina JM, Andrade-Villanueva J, Echevarria J, Chetchotisakd P, Corral J, David N, 
et al. Once-daily atazanavir/ritonavir compared with twice-daily lopinavir/ritonavir, each in 
combination with tenofovir and emtricitabine, for management of antiretroviral-naive HIV-
1-infected patients: 96-week efficacy and safety results of the CASTLE study. J Acquir 
Immune Defic Syndr. 2010;53(3):323-32. 

384. Cahn P, Andrade-Villanueva J, Arribas JR, Gatell JM, Lama JR, Norton M, et al. Dual 
therapy with lopinavir and ritonavir plus lamivudine versus triple therapy with lopinavir and 



                                                                                            Global Health Impact Data and Methodology 47 

ritonavir plus two nucleoside reverse transcriptase inhibitors in antiretroviral-therapy-naive 
adults with HIV-1 infection: 48 week results of the randomised, open label, non-inferiority 
GARDEL trial. Lancet Infect Dis. 2014;14(7):572-80. 

385. Cruciani M, Malena M. Combination dolutegravir-abacavir-lamivudine in the 
management of HIV/AIDS: clinical utility and patient considerations. Patient Prefer 
Adherence. 2015;9:299-310.   

386. Johnson MA, Gathe JC Jr, Podzamczer D, Molina JM, Naylor CT, Chiu YL, et al. A 
once-daily lopinavir/ritonavir-based regimen provides noninferior antiviral activity 
compared with a twice-daily regimen. J Acquir Immune Defic Syndr. 2006;43(2):153-60.  

387. Behrens G, Rijnders B, Nelson M, Orkin C, Cohen C, Mills A, et al. Rilpivirine versus 
efavirenz with emtricitabine/tenofovir disoproxil fumarate in treatment-naïve HIV-1-
infected patients with HIV-1 RNA ≤100,000 copies/mL: week 96 pooled ECHO/THRIVE 
subanalysis. AIDS Patient Care STDS. 2014;28(4):168-75.  

388. Walmsley SL, Antela A, Clumeck N, Duiculescu D, Eberhard A, Gutiérrez F, et al. 
Dolutegravir plus abacavir-lamivudine for the treatment of HIV-1 infection. N Engl J Med. 
2013;369(19):1807-18.  

389. Ulbricht KU, Behrens GM, Stoll M, Salzberger B, Jessen H, Jessen AB, et al. A 
Multicenter, Open Labeled, Randomized, Phase III Study Comparing Lopinavir/Ritonavir 
Plus Atazanavir to Lopinavir/Ritonavir Plus Zidovudine and Lamivudine in Naive HIV-1-
Infected Patients: 48-Week Analysis of the LORAN Trial. Open AIDS J. 2011;5:44-50. 

390. Kumar P, DeJesus E, Huhn G, Sloan L, Small CB, Edelstein H, et al. Evaluation of 
cardiovascular biomarkers in a randomized trial of fosamprenavir/ritonavir vs. efavirenz 
with abacavir/lamivudine in underrepresented, antiretroviral-naïve, HIV-infected patients 
(SUPPORT): 96-week results. BMC Infect Dis. 2013;13:269.  

391. Cooper DA, Heera J, Goodrich J, Tawadrous M, Saag M, Dejesus E, et al. Maraviroc 
versus efavirenz, both in combination with zidovudine-lamivudine, for the treatment of 
antiretroviral-naive subjects with CCR5-tropic HIV-1 infection. J Infect Dis. 
2010;201(6):803-13.  

392. Rasmussen TA, Jensen D, Tolstrup M, Nielsen US, Erlandsen EJ, Birn H, et al. 
Comparison of bone and renal effects in HIV-infected adults switching to abacavir or 
tenofovir based therapy in a randomized trial. PLoS One. 2012;7(3):e32445. 

393. Shao HJ, Crump JA, Ramadhani HO, Uiso LO, Ole-Nguyaine S, Moon AM, et al. 
Early versus delayed fixed dose combination abacavir/lamivudine/zidovudine in patients 
with HIV and tuberculosis in Tanzania. AIDS Res Hum Retroviruses. 2009;25(12):1277-
85.  

394. Honda M, Ishisaka M, Ishizuka N, Kimura S, Oka S, behalf of Japanese Anti-HIV-1 
QD Therapy Study Group.Open-Label Randomized Multicenter Selection Study of Once 
Daily Antiretroviral Treatment RegimenComparing Ritonavir-Boosted Atazanavir to 
Efavirenz with Fixed-Dose Abacavir and Lamivudine. Intern Med. 2011;50(7).  



                                                                                            Global Health Impact Data and Methodology 48 

395. Flexner C, Tierney C, Gross R, Andrade A, Lalama C, Eshleman S, et al. Comparison 
of once-daily versus twice-daily combination antiretroviral therapy in treatment- naïve 
patients: results of aids clinical trials group (actg) a5073, a 48-week randomized controlled 
trial. Clin Infect Dis. 2010 April 1;50(7):1041–52.  

396. Gallant J, Daar E, Raffi F, Brinson C, Ruane P, DeJesus E, et al. Efficacy and safety of 
tenofovir alafenamide versus tenofovir disoproxil fumarate given as fixed-dose 
combinations containing emtricitabine as backbones for treatment of HIV-1 infection in 
virologically suppressed adults: a randomised, double-blind, active-controlled phase 3 trial. 
Lancet HIV. 2016 Apr;3(4):e158-65.  

397. Dickinson L, Amin J, Else L, Boffito M, Egan D, Owen A, et al. Pharmacokinetic and 
Pharmacodynamic Comparison of Once-Daily Efavirenz (400 mg vs. 600 mg) in 
Treatment-Naïve HIV-Infected Patients: Results of the ENCORE1 Study. Clin Pharmacol 
Ther. 2015;98(4):406-16.  

398. Zolopa A, Sax PE, DeJesus E, Mills A, Cohen C, Wohl D, et al. A randomized double-
blind comparison of coformulated elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil 
fumarate versus efavirenz/emtricitabine/tenofovir disoproxil fumarate for initial treatment 
of HIV-1 infection: analysis of week 96 results. J Acquir Immune Defic Syndr. 
2013;63(1):96-100. 

399. Andersson LM, Vesterbackab J, Blaxhultb A, Flamholcc L, Nilssond S, Ormaasene V, 
et al.Lopinavir/ritonavir, atazanavir/ritonavir, and efavirenz in antiretroviral-naïve HIV-1-
infected individuals over 144 weeks: An open-label randomized controlled trial. Scand J 
Infect Dis.2013;45(7):543-51. 

400. Arribas JR, Girard PM, Landman R, Pich J, Mallolas J, Martínez-Rebollar M, et al. 
Dual treatment with lopinavir–ritonavir plus lamivudine versus triple treatment with 
lopinavir–ritonavir plus lamivudine or emtricitabine and a second nucleos (t) ide reverse 
transcriptase inhibitor for maintenance of HIV-1 viral suppression (OLE): a randomised, 
open-label, non-inferiority trial. Lancet Infect Dis. 2015;15(7):785-92. 

401. Reynes J, Lawal A, Pulido F, Soto-Malave R, Gathe J, Tian M, et al. Examination of 
noninferiority, safety, and tolerability of lopinavir/ritonavir and raltegravir compared with 
lopinavir/ritonavir and tenofovir/ emtricitabine in antiretroviral-naïve subjects: the progress 
study, 48-week results. HIV Clin Trials. 2011;12(5):255-67.  

402. Jayaweera D, Dejesus E, Nguyen KL, Grimm K, Butcher D, Seekins DW. Virologic 
suppression, treatment adherence, and improved quality of life on a once-daily efavirenz-
based regimen in treatment-Naïve HIV-1-infected patients over 96 weeks. HIV Clin Trials. 
2009;10(6):375-84.  

403. Malan DR, Krantz E, David N Wirtz V, Hammond J, McGrath D, et al. Efficacy and 
safety of atazanavir, with or without ritonavir, as part of once-daily highly active 
antiretroviral therapy regimens in antiretroviral-naive patients. J Acquir Immune Defic 
Syndr. 2008;47(2):161-7. 



                                                                                            Global Health Impact Data and Methodology 49 

404. Smith KY, Weinberg WG, DeJesus E, Fischil MA, Liao Q, Ross LL, et al. 
Fosamprenavir or atazanavir once daily boosted with ritonavir 100 mg, plus 
tenofovir/emtricitabine, for the initial treatment of HIV infection: 48-week results of 
ALERT. AIDS Res Ther. 2008;5:5.  

405. DeJesus E, McCarty D, Farthing CF, Shortino DD, Grinsztejn B, Thomas DA, et al. 
Once-daily versus twice-daily lamivudine, in combination with zidovudine and efavirenz, 
for the treatment of antiretroviral-naive adults with HIV infection: a randomized 
equivalence trial. Clin Infect Dis. 2004;39(3):411-8.  

406. Crespo M, Ribera E, Suárez-Lozano I, Domingo P, Pedrol E, López-Aldeguer J, et al. 
Effectiveness and safety of didanosine, lamivudine and efavirenz versus zidovudine, 
lamivudine and efavirenz for the initial treatment of HIV-infected patients from the Spanish 
VACH cohort. J Antimicrob Chemother. 2009;63(1):189-96.  

407. Zala C, Salomon H, Ochoa C, Kijak G, Federico A, Perez H, et al. Higher rate of 
toxicity with no increased efficacy when hydroxyurea is added to a regimen of stavudine 
plus didanosine and nevirapine in primary HIV infection. J Acquir Immune Defic Syndr. 
2002;29(4):368-73. 

408. Cahn P, Pozniak AL, Mingrone H, Shuldyakov A, Brites C, Andrade-Villanueva JF, et 
al. Dolutegravir versus raltegravir in antiretroviral-experienced, integrase-inhibitor-naive 
adults with HIV: week 48 results from the randomised, double-blind, non-inferiority 
SAILING study [published correction appears in Lancet. 2014 Jan 4;383(9911):30]. Lancet. 
2013;382(9893):700-8.  

409. Lalezari J, Gathe J, Brinson C, Thompson M, Cohen C, Dejesus E, et al. Safety, 
efficacy, and pharmacokinetics of TBR-652, a CCR5/CCR2 antagonist, in HIV-1-infected, 
treatment-experienced, CCR5 antagonist-naive subjects. J Acquir Immune Defic Syndr. 
2011;57(2):118-25. 

410. Amin J, Boyd MA, Kumarasamy N, Moore CL, Losso MH, Nwizu CA, et al. 
Raltegravir non-inferior to nucleoside based regimens in second-line therapy with 
lopinavir/ritonavir over 96 weeks: a randomised open label study for the treatment of HIV-1 
infection. PLoS One. 2015;10(2):e0118228.  

411. Molina JM, Podsadecki TJ, Johnson MA, Wilkin A, Domingo P, Myers R, et al. A 
lopinavir/ritonavir-based once-daily regimen results in better compliance and is non-inferior 
to a twice-daily regimen through 96 weeks. AIDS Res Hum Retroviruses. 
2007;23(12):1505-14. 

412. Molina JM, Lamarca A, Andrade-Villanueva J, Clotet B, Clumeck N, Liu YP, et al. 
Study 145 Team. Efficacy and safety of once daily elvitegravir versus twice daily 
raltegravir in treatment-experienced patients with HIV-1 receiving a ritonavir-boosted 
protease inhibitor: randomised, double-blind, phase 3, non-inferiority study. Lancet Infect 
Dis. 2012;12(1):27-35.  

413. Raffi F, Rachlis A, Stellbrink HJ, Hardy WD, Torti C, Orkin C, et al. Once-daily 
dolutegravir versus raltegravir in antiretroviral-naive adults with HIV-1 infection: 48 week 



                                                                                            Global Health Impact Data and Methodology 50 

results from the randomised, double-blind, non-inferiority SPRING-2 study. Lancet. 
2013;381(9868):735-43.  

414. Molina JM, Ait-Khaled M, Rinaldi R, Penco G, Baril JG, Cauda R, et al. 
Fosamprenavir/ritonavir in advanced HIV disease (TRIAD): a randomized study of high-
dose, dual-boosted or standard dose fosamprenavir/ritonavir in HIV-1-infected patients with 
antiretroviral resistance. J Antimicrob Chemother. 2009;64(2):398-410.  

415. Katlama C, Valantin MA, Algarte-Genin M, Duvivier C, Lambert-Niclot S, Girard 
PM, et al. Efficacy of darunavir/ritonavir maintenance monotherapy in patients with HIV-1 
viral suppression: a randomized open-label, noninferiority trial, MONOI-ANRS 136. AIDS. 
2010;24(15):2365-74.  

416. Sax PE, Wohl D, Yin MT, Post F, DeJesus E, Saag M, et al. Tenofovir alafenamide 
versus tenofovir disoproxil fumarate, coformulated with elvitegravir, cobicistat, and 
emtricitabine, for initial treatment of HIV-1 infection: two randomised, double-blind, phase 
3, non-inferiority trials. Lancet. 2015;385(9987):2606-15.  

417. Delfraissy JF, Flandre P, Delaugerre C, Ghosn J, Horban A, Girard PM, et al. 
Lopinavir/ritonavir monotherapy or plus zidovudine and lamivudine in antiretroviral-naive 
HIV-infected patients. AIDS. 2008;22(3):385-93.  

418. Joly V, Flandre P, Meiffredy V, Brun-Vezinet F, Gastaut JA, Goujard C, et al. Efficacy 
of zidovudine compared to stavudine, both in combination with lamivudine and indinavir, in 
human immunodeficiency virus-infected nucleoside-experienced patients with no prior 
exposure to lamivudine, stavudine, or protease inhibitors (novavir trial). Antimicrob Agents 
Chemother. 2002;46(6):1906-13.   

419. Katlama C, Esposito R, Gatell JM, Goffard JC, Grinsztejn B, Pozniak A, et al. Efficacy 
and safety of TMC114/ritonavir in treatment-experienced HIV patients: 24-week results of 
POWER 1. Aids. 2007;21(4):395-402.  

420. Stellbrink HJ, Le Fevre E, Carr A, Saag MS, Mukwaya G, Nozza S, et al. Once-daily 
maraviroc versus tenofovir/emtricitabine each combined with darunavir/ritonavir for initial 
HIV-1 treatment. AIDS. 2016;30(8):1229-38.  

421. Rockstroh JK, DeJesus E, Henry K, Molina JM, Gathe J, Ramanathan S, et al. A 
randomized, double-blind comparison of coformulated 
elvitegravir/cobicistat/emtricitabine/tenofovir DF vs ritonavir-boosted atazanavir plus 
coformulated emtricitabine and tenofovir DF for initial treatment of HIV-1 infection: 
analysis of week 96 results. J Acquir Immune Defic Syndr. 2013;62(5):483-6.  

422. Staszewski S, Morales-Ramirez J, Tashima KT, Rachlis A, Skiest D, Stanford J, et al. 
Efavirenz plus zidovudine and lamivudine, efavirenz plus indinavir, and indinavir plus 
zidovudine and lamivudine in the treatment of HIV-1 infection in adults. Study 006 Team. 
N Engl J Med. 1999;341(25):1865-73.  

423. Sierra-Madero J, Villasis-Keever A, Méndez P, Mosqueda-Gómez JL, Torres-Escobar 
I, Gutiérrez-Escolano F, et al. Prospective, randomized, open label trial of Efavirenz vs 



                                                                                            Global Health Impact Data and Methodology 51 

Lopinavir/Ritonavir in HIV+ treatment-naive subjects with CD4+<200 cell/mm3 in Mexico. 
J Acquir Immune Defic Syndr. 2010;53(5):582-8. 

424. Zajdenverg R, Podsadecki TJ, Badal-Faesen S, Andrade-Villanueva J, Gathe J, 
Mingrone H, et al. Similar safety and efficacy of once- and twice-daily lopinavir/ritonavir 
tablets in treatment-experienced HIV-1-infected subjects at 48 weeks. J Acquir Immune 
Defic Syndr. 2010;54(2):143-51.  

425. De Meyer SM, Spinosa-Guzman S, Vangeneugden TJ, de Béthune MP, Miralles GD. 
Efficacy of once-daily darunavir/ritonavir 800/100 mg in HIV-infected, treatment-
experienced patients with no baseline resistance-associated mutations to darunavir. J Acquir 
Immune Defic Syndr. 2008;49(2):179-82.  

426. ARROW Trial team. Routine versus clinically driven laboratory monitoring and first-
line antiretroviral therapy strategies in African children with HIV (ARROW): a 5-year 
open-label randomised factorial trial. Lancet. 2013;381(9875):1391-1403.  

427. Chi BH, Sinkala M, Mbewe F, Cantrell RA, Kruse G, Chintu N, et al. Single-dose 
tenofovir and emtricitabine for reduction of viral resistance to non-nucleoside reverse 
transcriptase inhibitor drugs in women given intrapartum nevirapine for perinatal HIV 
prevention: an open-label randomised trial. Lancet. 2007 Nov 17;370(9600):1698-705.  

428. Gupta SK, McComsey GA, Lombaard J, Echevarría J, Orrell C, Avihingsanon A, et al. 
Efficacy, safety, bone and metabolic effects of HIV nucleoside reverse transcriptase 
inhibitor BMS-986001 (AI467003): a phase 2b randomised, controlled, partly blinded trial. 
Lancet HIV. 2016 Jan;3(1):e13-22. 

429.  Jourdain G, Ngo-Giang-Huong N, Le Coeur S, Bowonwatanuwong C, Kantipong P, 
Leechanachai P, et al. Perinatal HIV Prevention Trial Group. Intrapartum exposure to 
nevirapine and subsequent maternal responses to nevirapine-based antiretroviral therapy. N 
Engl J Med. 2004 Jul 15;351(3):229-40.  

430. Sax PE, Tierney C, Collier AC, Fischl MA, Mollan K, Peeples L, et al. AIDS Clinical 
Trials Group Study A5202 Team. Abacavir-lamivudine versus tenofovir-emtricitabine for 
initial HIV-1 therapy. N Engl J Med. 2009 Dec 3;361(23):2230-40.  

431. Kesho Bora Study Group, de Vincenzi I. Triple antiretroviral compared with 
zidovudine and single-dose nevirapine prophylaxis during pregnancy and breastfeeding for 
prevention of mother-to-child transmission of HIV-1 (Kesho Bora study): a randomised 
controlled trial. Lancet Infect Dis. 2011 Mar;11(3):171-80.  

432. Bonjoch A, Paredes R, Galvez J, Miralles C, Videla S, Martínez E, et al. Antiretroviral 
treatment simplification with 3 NRTIs or 2 NRTIs plus nevirapine in HIV-1-infected 
patients treated with successful first-line HAART. J Acquir Immune Defic Syndr. 2005 Jul 
1;39(3):313-6.  

433. Gulick RM, Ribaudo HJ, Shikuma CM, Lustgarten S, Squires KE, Meyer WA 3rd, et 
al. Triple-nucleoside regimens versus efavirenz-containing regimens for the initial treatment 
of HIV-1 infection. N Engl J Med. 2004 Apr 29;350(18):1850-61.  



                                                                                            Global Health Impact Data and Methodology 52 

434. Moyle GJ, DeJesus E, Cahn P, Castillo SA, Zhao H, Gordon DN, et al. Abacavir once 
or twice daily combined with once-daily lamivudine and efavirenz for the treatment of 
antiretroviral-naive HIV-infected adults: results of the Ziagen Once Daily in Antiretroviral 
Combination Study. J Acquir Immune Defic Syndr. 2005 Apr 1;38(4):417-25.  

435. Cassetti I, Madruga JV, Suleiman JM, Etzel A, Zhong L, Cheng AK, et al. The safety 
and efficacy of tenofovir DF in combination with lamivudine and efavirenz through 6 years 
in antiretroviral-naïve HIV-1-infected patients. HIV Clin Trials. 2007 May-Jun;8(3):164-
72.  

436. Gallant JE, Staszewski S, Pozniak AL, DeJesus E, Suleiman JM, Miller MD, et al. 
Efficacy and safety of tenofovir DF vs stavudine in combination therapy in antiretroviral-
naive patients: a 3-year randomized trial. JAMA. 2004 Jul 14;292(2):191-201. 

437. Ndembi N, Goodall RL, Dunn DT, McCormick A, Burke A, Lyagoba F, et al. Viral 
rebound and emergence of drug resistance in the absence of viral load testing: a randomized 
comparison between zidovudine-lamivudine plus Nevirapine and zidovudine-lamivudine 
plus Abacavir. J Infect Dis. 2010 Jan 1;201(1):106-13 

438. Eron J Jr, Yeni P, Gathe J Jr, Estrada V, DeJesus E, Staszewski S, et al. The KLEAN 
study of fosamprenavir-ritonavir versus lopinavir-ritonavir, each in combination with 
abacavir-lamivudine, for initial treatment of HIV infection over 48 weeks: a randomised 
non-inferiority trial. Lancet. 2006 Aug 5;368(9534):476-82.  

439. Podzamczer D, Ferrer E, Consiglio E, Gatell JM, Perez P, Perez JL, et al. A 
randomized clinical trial comparing nelfinavir or nevirapine associated to 
zidovudine/lamivudine in HIV-infected naive patients (the Combine Study). Antivir Ther. 
2002 Jun;7(2):81-90.  

440. DeJesus E, Herrera G, Teofilo E, Gerstoft J, Buendia CB, Brand JD, et al. Abacavir 
versus zidovudine combined with lamivudine and efavirenz, for the treatment of 
antiretroviral-naive HIV-infected adults. Clin Infect Dis. 2004 Oct 1;39(7):1038-46. 

441. French M, Amin J, Roth N, Carr A, Law M, Emery S, et al. Randomized, open-label, 
comparative trial to evaluate the efficacy and safety of three antiretroviral drug 
combinations including two nucleoside analogues and nevirapine for previously untreated 
HIV-1 Infection: the OzCombo 2 study. HIV Clin Trials. 2002 May-Jun;3(3):177-85.  

442. Moolasart P, Likanonsakul S. The efficacy of combined zidovudine and lamivudine 
compared with that of combined zidovudine, lamivudine and nelfinavir in asymptomatic 
and early symptomatic HIV-infected children. Southeast Asian J Trop Med Public Health. 
2002 Jun;33(2):280-7. 

443. Margot NA, Lu B, Cheng A, Miller MD, Study 903 Team. Resistance development 
over 144 weeks in treatment-naive patients receiving tenofovir disoproxil fumarate or 
stavudine with lamivudine and efavirenz in Study 903. HIV Med. 2006 Oct;7(7):442-50. 

444. Moyle GJ, Stellbrink HJ, Compston J, Orkin C, Arribas JR, Domingo P, et al. 96-
Week results of abacavir/lamivudine versus tenofovir/emtricitabine, plus efavirenz, in 



                                                                                            Global Health Impact Data and Methodology 53 

antiretroviral-naive, HIV-1-infected adults: ASSERT study. Antivir Ther. 2013;18(7):905-
13. 

445. Arribas JR, Pozniak AL, Gallant JE, Dejesus E, Gazzard B, Campo RE, Chen SS, 
McColl D, Holmes CB, Enejosa J, Toole JJ, Cheng AK. Tenofovir disoproxil fumarate, 
emtricitabine, and efavirenz compared with zidovudine/lamivudine and efavirenz in 
treatment-naive patients: 144-week analysis. J Acquir Immune Defic Syndr. 2008 Jan 
1;47(1):74-8.  

446. Robbins GK, De Gruttola V, Shafer RW, Smeaton LM, Snyder SW, Pettinelli C, et al. 
Comparison of sequential three-drug regimens as initial therapy for HIV-1 infection. N Engl 
J Med. 2003 Dec 11;349(24):2293-303.  

447. Bartlett JA, Johnson J, Herrera G, Sosa N, Rodriguez A, Liao Q, et al. Long-term 
results of initial therapy with abacavir and Lamivudine combined with Efavirenz, 
Amprenavir/Ritonavir, or Stavudine. J Acquir Immune Defic Syndr. 2006 Nov 1;43(3):284-
92.  

448. Shapiro RL, Hughes MD, Ogwu A, Kitch D, Lockman S, Moffat C, et al. 
Antiretroviral regimens in pregnancy and breast-feeding in Botswana. N Engl J Med. 2010 
Jun 17;362(24):2282-94.  

449. Violari A, Lindsey JC, Hughes MD, Mujuru HA, Barlow-Mosha L, Kamthunzi P, et al. 
Nevirapine versus ritonavir-boosted lopinavir for HIV-infected children. N Engl J Med. 
2012 Jun 21;366(25):2380-9. 

450. Song J, Socheat D, Tan B, Seila S, Xu Y, Ou F, et al. Randomized trials of artemisinin-
piperaquine, dihydroartemisinin-piperaquine phosphate and artemether-lumefantrine for the 
treatment of multi-drug resistant falciparum malaria in Cambodia-Thailand border area. 
Malar J. 2011;10:231.  

451. Sagara I, Diallo A, Kone M, Coulibaly M, Diawara SI, Guindo O, et al. A randomized 
trial of artesunate-mefloquine versus artemether-lumefantrine for treatment of 
uncomplicated Plasmodium falciparum malaria in Mali. Am J Trop Med Hyg. 2008 
Nov;79(5):655-61. 

452. van den Broek I, Kitz C, Al Attas S, Libama F, Balasegaram M, Guthmann JP. 
Efficacy of three artemisinin combination therapies for the treatment of uncomplicated 
Plasmodium falciparum malaria in the Republic of Congo. Malar J. 2006;5:113.  

453. Tine RC, Faye B, Sylla K, Ndiaye JL, Ndiaye M, Sow D, Lo AC, Abiola A, Ba MC, 
Gaye O. Efficacy and tolerability of a new formulation of artesunate-mefloquine for the 
treatment of uncomplicated malaria in adult in Senegal: open randomized trial. Malar J. 
2012 Dec 12;11:416.  

454. Grandesso F, Guindo O, Woi Messe L, Makarimi R, Traore A, Dama S, et al. Efficacy 
of artesunate-amodiaquine, dihydroartemisinin-piperaquine and artemether-lumefantrine for 
the treatment of uncomplicated Plasmodium falciparum malaria in Maradi, Niger. Malar J. 
2018 Jan 25;17(1):52.  



                                                                                            Global Health Impact Data and Methodology 54 

455. Alvarez G, Tobón A, Piñeros JG, Ríos A, Blair S. Dynamics of Plasmodium 
falciparum parasitemia regarding combined treatment regimens for acute uncomplicated 
malaria, Antioquia, Colombia. Am J Trop Med Hyg. 2010 Jul;83(1):90-6.  

456. Arango EM, Upegui YA, Carmona-Fonseca J. Efficacy of different primaquine-based 
antimalarial regimens against Plasmodium falciparum gametocytemia. Acta Trop. 2012 
May;122(2):177-82. 

457.  Gargano N, Ubben D, Tommasini S, Bacchieri A, Corsi M, Bhattacharyya PC, et al. 
Therapeutic efficacy and safety of dihydroartemisinin-piperaquine versus artesunate-
mefloquine in uncomplicated Plasmodium falciparum malaria in India. Malar J. 
2012;11(1):233. 

458. Tun T, Tint HS, Lin K, Kyaw TT, Myint MK, Khaing W, et al. Efficacy of oral single 
dose therapy with artemisinin-naphthoquine phosphate in uncomplicated falciparum 
malaria. Acta Trop. 2009 Sep;111(3):275-8. 

459. Nour BM, Hamed MN, Habour AB, Elkariem AA, Mohamedani AA, Saeed KO. 
Efficacy and safety of artemisinin-naphthoquine (ARCO®) in the treatment of 
uncomplicated Plasmodium falciparum among Sudanese adults. Global Adv Res J Med 
Med Sci. 2014;3:1-7.  

460. Tangpukdee N, Krudsood S, Thanachartwet V, Pengruksa C, Phophak N, Kano S, et 
al. Efficacy of Artequick versus artesunate-mefloquine in the treatment of acute 
uncomplicated falciparum malaria in Thailand. Southeast Asian J Trop Med Public Health. 
2008 Jan;39(1):1-8.  

461. Thanh NX, Trung TN, Phong NC, Quang HH, Dai B, Shanks GD, Chavchich M, 
Edstein MD. The efficacy and tolerability of artemisinin-piperaquine (Artequick®) versus 
artesunate-amodiaquine (Coarsucam™) for the treatment of uncomplicated Plasmodium 
falciparum malaria in south-central Vietnam. Malar J. 2012 Jun;11:217.  

462. Tahar R, Almelli T, Debue C, Foumane Ngane V, Djaman Allico J, Whegang Youdom 
S, et al. Randomized trial of artesunate-amodiaquine, atovaquone-proguanil, and artesunate-
atovaquone-proguanil for the treatment of uncomplicated falciparum malaria in children. J 
Infect Dis. 2014 Dec;210(12):1962-71.  

463. Tall A, Rabarijaona LP, Robert A, Ahmed Bedja S, Ariey F, Randrianarivelojosia M. 
Efficacy of artesunate plus amodiaquine, artesunate plus sulfadoxine-pyrimethamine, and 
chloroquine plus sulfadoxine-pyrimethamine in patients with uncomplicated Plasmodium 
falciparum in the Comoros Union. Acta tropica. 2007;102(3):176-81.  

464. Van den Broek I, Kitz C, Al Attas S, Libama F, Balasegaram M, Guthmann JP. 
Efficacy of three artemisinin combination therapies for the treatmentof uncomplicated 
Plasmodium falciparum malaria in the Republic of Congo. Malar J. 2006;5(1):113.  

465. Vásquez, Ana María, Felipe Sanín, Luis Gonzalo Álvarez, Alberto Tobón, Alexandra 
Ríos, and Silvia Blair. Therapeutic efficacy of a regimen of artesunate-mefloquine-



                                                                                            Global Health Impact Data and Methodology 55 

primaquine treatment for Plasmodium falciparum malaria and treatment effects on 
gametocytic development. Biomedica. 2009;29(2):307-19.  

466. Avila JC, Villaroel R, Marquino W, Zegarra J, Mollinedo R, Ruebush TK. Efficacy of 
mefloquine and mefloquine–artesunate for the treatment of uncomplicated Plasmodium 
falciparum malaria in the Amazon region of Bolivia. Trop Med Int Health. 2004;9(2):217-
21.  

467. Arango EM., Upegui YA, Carmona-Fonseca J. Efficacy of different primaquine-based 
antimalarial regimens against Plasmodium falciparum gametocytemia. Acta tropica. 
2012;122(2):177-82. 

468. Bhatt KM, Wasunna KM. Efficacy and safety of an artesunate/mefloquine 
combination,(artequin) in the treatment of uncomplicated P. falciparum malaria in Kenya. 
East Afr Med J. 2006;83(5).  

469. Sagara I, Diallo A, Kone M, Coulibaly M, Diawara SI, Guindo O, et al. A randomized 
trial of artesunate-mefloquine versus artemether-lumefantrine for treatment of 
uncomplicated Plasmodium falciparum malaria in Mali. Am J. Trop. Med. 2008;79(5):655-
61. 

470. de Oliveira AM, Chavez J, de Leon GP, Durand S, Arrospide N, Roberts J, et al. 
Efficacy and effectiveness of mefloquine and artesunate combination therapy for 
uncomplicated Plasmodium falciparum malaria in the Peruvian Amazon. Am J Trop Med. 
2011;85(3):573-8.  

471. Marquiño W, Huilca M, Calampa C, Falconí E, Cabezas C, Naupay R, et al. Efficacy 
of mefloquine and a mefloquine-artesunate combination therapy for the treatment of 
uncomplicated Plasmodium falciparum malaria in the Amazon Basin of Peru. Am J Trop 
Med Hyg. 2003;68(5):608-12.  

472. Tine RCK, Babacar Faye, Khadime Sylla, Jean L. Ndiaye, Magatte Ndiaye, Doudou 
Sow, Aminata C. Lo, Annie Abiola, Mamadou C. Ba, and Oumar Gaye. Efficacy and 
tolerability of a new formulation of artesunate-mefloquine for the treatment of 
uncomplicated malaria in adult in Senegal: open randomized trial. Malar J. 2012;11(1):416. 

473. Tangpukdee, Noppadon, Srivicha Krudsood, Vipa Thanachartwet, Chaweewan 
Pengruksa, Nanthaporn Phophak, Shigeyuki Kano, et al. Efficacy of Artequick® versus 
artesunate-mefloquine in the treatment of acute uncomplicated falciparum malaria in 
Thailand. Southeast Asian J. Trop. Med. Pub. Health. 2008;39(1): 1.  

474. Massougbodji, A., M. Kone, D. Kinde-Gazard, A. Same-Ekobo, N. Cambon, and E. A. 
Mueller. A randomized, double-blind study on the efficacy and safety of a practical three-
day regimen with artesunate and mefloquine for the treatment of uncomplicated 
Plasmodium falciparum malaria in Africa. Trans. R. Soc. Trop. 2002;96(6): 655-659. 

475. Vásquez, Ana María, Felipe Sanín, Luis Gonzalo Álvarez, Alberto Tobón, Alexandra 
Ríos, and Silvia Blair. Therapeutic efficacy of a regimen of artesunate-mefloquine-



                                                                                            Global Health Impact Data and Methodology 56 

primaquine treatment for Plasmodium falciparum malaria and treatment effects on 
gametocytic development. Biomedica. 2009;29(2): 307-319. 

476.  Na-Bangchang, Kesara, Ronnatrai Ruengweerayut, Poonuch Mahamad, Kulaya 
Ruengweerayut, and Wanna Chaijaroenkul. Declining in efficacy of a three-day 
combination regimen of mefloquine-artesunate in a multi-drug resistance area along the 
Thai-Myanmar border. Malar J. 2010;9(1): 273. 

477. Tall, Adama, Léon P. Rabarijaona, Vincent Robert, Said Ahmed Bedja, Frédéric Ariey, 
and Milijaona Randrianarivelojosia. Efficacy of artesunate plus amodiaquine, artesunate 
plus sulfadoxine-pyrimethamine, and chloroquine plus sulfadoxine-pyrimethamine in 
patients with uncomplicated Plasmodium falciparum in the Comoros Union. Acta tropica. 
2007;102(3): 176-181. 

478. El-Sayed, Badria, Salah-Eldin El-Zaki, Hamza Babiker, Nahla Gadalla, Tellal Ageep, 
Fathi Mansour, Omer Baraka, Paul Milligan, and Ahmed Babiker. A randomized open-label 
trial of artesunate-sulfadoxine-pyrimethamine with or without primaquine for elimination of 
sub-microscopic P. falciparum parasitaemia and gametocyte carriage in eastern Sudan. 
PLoS One 2. 2007;(12): 1311. 

479. Priotto, Gerardo, Jerome Kabakyenga, Loretxu Pinoges, Ana Ruiz, Therese Eriksson, 
François Coussement, Tharcise Ngambe et al. Artesunate and sulfadoxine-pyrimethamine 
combinations for the treatment of uncomplicated Plasmodium falciparum malaria in 
Uganda: a randomized, double-blind, placebo-controlled trial. Trans. R. Soc. Trop. 
2003;97(3): 325-330. 

480. Grandesso, Francesco, Ousmane Guindo, Lynda Woi Messe, Rockyath Makarimi, 
Aliou Traore, Souleymane Dama, Ibrahim Maman Laminou et al. Efficacy of artesunate–
amodiaquine, dihydroartemisinin–piperaquine and artemether–lumefantrine for the 
treatment of uncomplicated Plasmodium falciparum malaria in Maradi, Niger. Malar J. 
2018;17(1): 52.  

481. Bouchaud, Olivier, Eric Monlun, Kabongo Muanza, Arnaud Fontanet, Trevor Scott, 
Agnes Goetschel, Jeffrey D. Chulay et al. Atovaquone plus proguanil versus halofantrine 
for the treatment of imported acute uncomplicated Plasmodium falciparum malaria in non-
immune adults: a randomized comparative trial. Am. J. Trop. Med. 2000;63(5): 274-279.  

482. Shanks, G. Dennis, Daniel M. Gordon, Francis W. Klotz, Gladys M. Aleman, Aggrey 
J. Oloo, Deborah Sadie, and Trevor R. Scott. Efficacy and safety of atovaquone/proguanil 
as suppressive prophylaxis for Plasmodium falciparum malaria. Clin. Infect. Dis. 
1998;27(3): 494-499. 

483. Anabwani, Gabriel, Craig J. Canfield, and David BA Hutchinson. Combination 
atovaquone and proguanil hydrochloride vs. halofantrine for treatment of acute Plasmodium 
falciparum malaria in children. J. Pediatr. Infect. Dis. 1999;18(5): 456-461.  

484. Berman, J. D., R. Nielsen, J. D. Chulay, M. Dowler, K. C. Kain, K. E. Kester, J. 
Williams, A. C. Whelen, and M. J. Shmuklarsky. Causal prophylactic efficacy of 



                                                                                            Global Health Impact Data and Methodology 57 

atovaquone-proguanil (MalaroneTM) in a human challenge model. Trans. R. Soc. Trop. 
2001;95(4): 429-432.  

485. Llanos-Cuentas, A., P. Campos, M. Clendenes, C. J. Canfield, and D. B. A. 
Hutchinson. Atovaquone and proguanil hydrochloride compared with chloroquine or 
pyrimethamine/sulfadoxine for treatment of acute Plasmodium falciparum malaria in Peru. 
Braz J. Infect. Dis. 2001;5(2): 67-72. 

486. Bustos, Dorina G., Craig J. Canfield, Editha Canete-Miguel, and David BA 
Hutchinson. Atovaquone-proguanil compared with chloroquine and chloroquine-
sulfadoxine-pyrimethamine for treatment of acute Plasmodium falciparum malaria in the 
Philippines. J. Infect. Dis. 1999;179(6): 1587-1590.  

487. Krudsood, Srivicha, Samir N. Patel, Nopaddon Tangpukdee, Wipa Thanachartwet, 
Wattana Leowattana, Karnchana Pornpininworakij, Andrea K. Boggild, Sornchai 
Looareesuwan, and Kevin C. Kain. Efficacy of atovaquone-proguanil for treatment of acute 
multidrug-resistant Plasmodium falciparum malaria in Thailand. Am. J. Trop. Med. 
2007;76(4): 655-658. 

488. Looareesuwan, Sornchai, Poirat Wilairatana, Kobsiri Chalermarut, Yupin Rattanapong, 
Craig J. Canfield, and D. B. Hutchinson. Efficacy and safety of atovaquone/proguanil 
compared with mefloquine for treatment of acute Plasmodium falciparum malaria in 
Thailand. Am. J. Trop. Med. 1999;60(4): 526-532. 

489. Sukwa, T. Y., M. Mulenga, N. Chisdaka, N. S. Roskell, and T. R. Scott. A randomized, 
double-blind, placebo-controlled field trial to determine the efficacy and safety of Malarone 
(atovaquone/proguanil) for the prophylaxis of malaria in Zambia. Am. J. Trop. Med. 
1999;60(4): 521-525. 

490. Tahar, Rachida, Talleh Almelli, Camille Debue, Vincent Foumane Ngane, Joseph 
Djaman Allico, Solange Whegang Youdom, and Leonardo K. Basco. Randomized trial of 
artesunate-amodiaquine, atovaquone-proguanil, and artesunate-atovaquone-proguanil for 
the treatment of uncomplicated falciparum malaria in children. J. Infect. Dis. 2014;210(12): 
1962-1971. 

491.  Llanos-Cuentas, A., P. Campos, M. Clendenes, C. J. Canfield, and D. B. A. 
Hutchinson. Atovaquone and proguanil hydrochloride compared with chloroquine or 
pyrimethamine/sulfadoxine for treatment of acute Plasmodium falciparum malaria in Peru. 
Braz J. Infect. Dis. 2001;5(2): 67-72. 

492. Bustos, Dorina G., Craig J. Canfield, Editha Canete-Miguel, and David BA 
Hutchinson. Atovaquone-proguanil compared with chloroquine and chloroquine-
sulfadoxine-pyrimethamine for treatment of acute Plasmodium falciparum malaria in the 
Philippines. J. Infect. Dis. 1999;179(6): 1587-1590. 

493. Weiss, Walter R., Aggrey J. Oloo, Anthony Johnson, Davy Koech, and Stephen L. 
Hoffman. Daily primaquine is effective for prophylaxis against falciparum malaria in 
Kenya: comparison with mefloquine, doxycycline, and chloroquine plus proguanil.  J. 
Infect. Dis. 1995;171(6): 1569-1575. 



                                                                                            Global Health Impact Data and Methodology 58 

494. Bustos, Dorina G., Craig J. Canfield, Editha Canete-Miguel, and David BA 
Hutchinson. Atovaquone-proguanil compared with chloroquine and chloroquine-
sulfadoxine-pyrimethamine for treatment of acute Plasmodium falciparum malaria in the 
Philippines. J. Infect. Dis. 1999;179(6): 1587-1590. 

495. Song, Jianping, Duong Socheat, Bo Tan, Suon Seila, Ying Xu, Fengzhen Ou, Sreng 
Sokunthea et al. Randomized trials of artemisinin-piperaquine, dihydroartemisinin-
piperaquine phosphate and artemether-lumefantrine for the treatment of multi-drug resistant 
falciparum malaria in Cambodia-Thailand border area. Malar J. 2011;10(1): 231.  

496. Grandesso, Francesco, Ousmane Guindo, Lynda Woi Messe, Rockyath Makarimi, 
Aliou Traore, Souleymane Dama, Ibrahim Maman Laminou et al. Efficacy of artesunate–
amodiaquine, dihydroartemisinin–piperaquine and artemether–lumefantrine for the 
treatment of uncomplicated Plasmodium falciparum malaria in Maradi, Niger. Malar J. 
2018;17(1): 52.  

497. Weiss, Walter R., Aggrey J. Oloo, Anthony Johnson, Davy Koech, and Stephen L. 
Hoffman. Daily primaquine is effective for prophylaxis against falciparum malaria in 
Kenya: comparison with mefloquine, doxycycline, and chloroquine plus proguanil. J. Infect. 
Dis. 1995;171(6): 1569-1575. 

498. Gargano, Nicola, David Ubben, Silva Tommasini, Antonella Bacchieri, Marco Corsi, 
Prabhash C. Bhattacharyya, Bappanad HK Rao et al. Therapeutic efficacy and safety of 
dihydroartemisinin-piperaquine versus artesunate-mefloquine in uncomplicated 
Plasmodium falciparum malaria in India. Malar J. 2012;11(1): 233.  

499. Bouchaud, Olivier, Eric Monlun, Kabongo Muanza, Arnaud Fontanet, Trevor Scott, 
Agnes Goetschel, Jeffrey D. Chulay et al. Atovaquone plus proguanil versus halofantrine 
for the treatment of imported acute uncomplicated Plasmodium falciparum malaria in non-
immune adults: a randomized comparative trial. Am. J. Trop. Med. 2000;63(5): 274-279.  

500. Anabwani, Gabriel, Craig J. Canfield, and David BA Hutchinson. Combination 
atovaquone and proguanil hydrochloride vs. halofantrine for treatment of acute Plasmodium 
falciparum malaria in children. J. Pediatr. Infect. Dis. 1999;18(5): 456-461.  

501. Marquino, Wilmer, MARÍA HUILCA, Carlos Calampa, Eduardo Falconi, Cesar 
Cabezas, Ruben Naupay, and TRENTON K. RUEBUSH II. Efficacy of mefloquine and a 
mefloquine-artesunate combination therapy for the treatment of uncomplicated Plasmodium 
falciparum malaria in the Amazon Basin of Peru. Am. J. Trop. Med. 2003;68(5): 608-612.  

502. Looareesuwan, Sornchai, Poirat Wilairatana, Kobsiri Chalermarut, Yupin Rattanapong, 
Craig J. Canfield, and D. B. Hutchinson. Efficacy and safety of atovaquone/proguanil 
compared with mefloquine for treatment of acute Plasmodium falciparum malaria in 
Thailand. Am. J. Trop. Med. 1999;60(4): 526-532. 

503. Avila, Juan Carlos, Rodolfo Villaroel, Wilmer Marquino, Jorge Zegarra, René 
Mollinedo, and Trenton K. Ruebush. Efficacy of mefloquine and mefloquine–artesunate for 
the treatment of uncomplicated Plasmodium falciparum malaria in the Amazon region of 
Bolivia. Trop. Med. Int. Health. 2004;9(2): 217-221.  



                                                                                            Global Health Impact Data and Methodology 59 

504. Weiss, Walter R., Aggrey J. Oloo, Anthony Johnson, Davy Koech, and Stephen L. 
Hoffman. Daily primaquine is effective for prophylaxis against falciparum malaria in 
Kenya: comparison with mefloquine, doxycycline, and chloroquine plus proguanil. J. Infect. 
Dis. 1995;171(6): 1569-1575. 

505. Shanks, G. Dennis, Daniel M. Gordon, Francis W. Klotz, Gladys M. Aleman, Aggrey 
J. Oloo, Deborah Sadie, and Trevor R. Scott. Efficacy and safety of atovaquone/proguanil 
as suppressive prophylaxis for Plasmodium falciparum malaria. Arch. Clin. Infect. Dis. 
1998;27(3): 494-499. 

506. Berman, J. D., R. Nielsen, J. D. Chulay, M. Dowler, K. C. Kain, K. E. Kester, J. 
Williams, A. C. Whelen, and M. J. Shmuklarsky. Causal prophylactic efficacy of 
atovaquone-proguanil (MalaroneTM) in a human challenge model. Trans. R. Soc. Trop. 
2001;95(4): 429-432.  

507. Priotto, Gerardo, Jerome Kabakyenga, Loretxu Pinoges, Ana Ruiz, Therese Eriksson, 
François Coussement, Tharcise Ngambe et al. Artesunate and sulfadoxine-pyrimethamine 
combinations for the treatment of uncomplicated Plasmodium falciparum malaria in 
Uganda: a randomized, double-blind, placebo-controlled trial. Trans. R. Soc. Trop. 2003; 
97(3): 325-330.   

508. Fukuda, Mark M., Srivicha Krudsood, Khadeeja Mohamed, Justin A. Green, Sukhuma 
Warrasak, Harald Noedl, Ataya Euswas et al. A randomized, double-blind, active-control 
trial to evaluate the efficacy and safety of a three day course of tafenoquine monotherapy 
for the treatment of Plasmodium vivax malaria. PloS one. 2017;12(11): 187376. 

509. Benjamin, John, Brioni Moore, Sook Ting Lee, Michèle Senn, Susan Griffin, Dulci 
Lautu, Sam Salman, Peter Siba, Ivo Mueller, and Timothy ME Davis. Artemisinin-
naphthoquine combination therapy for uncomplicated pediatric malaria: a tolerability, 
safety, and preliminary efficacy study. Antimicrob. Agents Chemother. 2012;56(5): 2465-
2471. 

510. Spring, Michele D., Jessica T. Lin, Jessica E. Manning, Pattaraporn Vanachayangkul, 
Sok Somethy, Rathvicheth Bun, Youry Se et al. Dihydroartemisinin-piperaquine failure 
associated with a triple mutant including kelch13 C580Y in Cambodia: an observational 
cohort study. Lancet Infect. Dis. 2015;15(6): 683-691. 

511. Soto, Jaime, Julia Toledo, Maria Rodriquez, Jorge Sanchez, Ricardo Herrera, Julio 
Padilla, and Jonathan Berman. Primaquine prophylaxis against malaria in nonimmune 
Colombian soldiers: efficacy and toxicity: a randomized, double-blind, placebo-controlled 
trial. Ann. Intern. Med. 1998;129(3): 241-244. 

512. Baird, J. Kevin, Mark D. Lacy, Hasan Basri, Mazie J. Barcus, Jason D. Maguire, 
Michael J. Bangs, Robert Gramzinski et al. Randomized, parallel placebo-controlled trial of 
primaquine for malaria prophylaxis in Papua, Indonesia. Arch. Clin. Infect. Dis. 
2001;33(12): 1990-1997. 

513. Turner JD, Tendongfor N, Esum M, Johnston KL, Langley RS, Ford L, et al. 
Macrofilaricidal activity after doxycycline only treatment of Onchocerca volvulus in an area 



                                                                                            Global Health Impact Data and Methodology 60 

of Loa loa Co-Endemicity: a randomized controlled trial. PLoS Negl Trop Dis. 
2010;4(4):e660. 

514. Specht, S. et al. (2008). Efficacy of 2- and 4- week of Rifampicin treatment on the 
Wolbachia of Onchocerca volvulus. 

515. Hoerauf A, Mand S, Volkmann L, Büttner M, Marfo-Debrekyei Y, Taylor M, et al. 
Doxycycline in the treatment of human onchocerciasis: Kinetics of Wolbachia endobacteria 
reduction and of inhibition of embryogenesis in female Onchocerca worms. Microbes 
Infect. 2003 Apr;5(4):261-73. 

516. Awadzi K, Opoku NO, Attah SK, Lazdins-Helds J, Kuesel AC. A randomized, single-
ascending-dose, ivermectin-controlled, double-blind study of moxidectin in Onchocerca 
volvulus infection. PLoS Negl Trop Dis. 2014 Jun 26;8(6):e2953. 

517. Steel C, Lujan-Trangay A, Gonzalez-Peralta C, Zea-Flores G, Nutman TB. 
Immunologic responses to repeated ivermectin treatment in patients with onchocerciasis. J 
Infect Dis. 1991 Sep;164(3):581-7. 

518. White AT, Newland HS, Taylor HR, Erttmann KD, Keyvan-Larijani E, Nara A, et al. 
Controlled trial and dose-finding study of ivermectin for treatment of onchocerciasis. J 
Infect Dis. 1987 Sep;156(3):463-70 

519. Kläger SL, Whitworth JA, Downham MD. Viability and fertility of adult Onchocerca 
volvulus after 6 years of treatment with ivermectin. Trop Med Int Health. 1996 
Oct;1(5):581-9. 

520. Debrah AY, Mand S, Marfo-Debrekyei Y, Larbi J, Adjei O, Hoerauf A. Assessment of 
microfilarial loads in the skin of onchocerciasis patients after treatment with different 
regimens of doxycycline plus ivermectin. Filaria J. 2006 Feb 5;5:1.  

521. Aziz MA, Diallo S, Diop IM, Lariviere M, Porta M. Efficacy and tolerance of 
ivermectin in human onchocerciasis. Lancet. 1982 Jul 24;2(8291):171-3. 

522. Fendt J, Hamm DM, Banla M, Schulz-Key H, Wolf H, Helling-Giese G, et al. 
Chemokines in onchocerciasis patients after a single dose of ivermectin. Clin Exp Immunol. 
2005 Nov;142(2):318-26. 

523. Awadzi K, Opoku NO, Attah SK, Addy ET. (1997) The safety and efficacy of 
amocarzine in African onchocerciasis and the influence of ivermectin on the clinical and 
parasitological response to treatment. Ann Trop Med Parasitol. 91(3):281-296. 

524. Awadzi K, Edwards G, Duke BO, Opoku NO, Attah SK, Addy ET, et al. The co-
administration of ivermectin and albendazole--safety, pharmacokinetics and efficacy against 
Onchocerca volvulus. Ann Trop Med Parasitol. 2003 Mar;97(2):165-78. 

525. Cline BL, Hernandez JL, Mather FJ, Bartholomew R, De Maza SN, Rodulfo S, et al. 
Albendazole in the treatment of onchocerciasis: double-blind clinical trial in Venezuela. Am 
J Trop Med Hyg. 1992 Oct;47(4):512-20. 



                                                                                            Global Health Impact Data and Methodology 61 

526. Taylor HR, Langham ME, de Stahl EM, Figueroa LN, Beltranena F. Chemotherapy of 
onchocerciasis: a controlled clinical trial of topical diethylcarbamazine (DEC) in 
Guatemala. Tropenmed Parasitol. 1980 Sep;31(3):357-64. 

527. Taylor HR, Greene BM, Langham ME. Controlled clinical trial of oral and topical 
diethylcarbamazine in treatment of onchocerciasis. Lancet. 1980 May 3;1(8175):943-6. 

528. Awadzi K, Attah SK, Addy ET, Opoku NO, Quartey BT. The effects of high-dose 
ivermectin regimens on Onchocerca volvulus in onchocerciasis patients. Trans R Soc Trop 
Med Hyg. 1999 Mar-Apr;93(2):189-94.  

529. Newland HS, White AT, Greene BM, D'Anna SA, Keyvan-Larijani E, Aziz MA, et al. 
Effect of single-dose ivermectin therapy on human Onchocerca volvulus infection with 
onchocercal ocular involvement. Br J Ophthalmol. 1988 Aug;72(8):561-9.  

530. Mössinger J, Schulz-Key H, Dietz K. Emergence of Onchocerca volvulus microfilariae 
from skin snips before and after treatment of patients with ivermectin. Trop Med Parasitol. 
1988 Dec;39(4):313-6. 

531. Kebede A, Taticheff S, Bulto T, Workneh W, Tilahun D. Effect of ivermectin 
treatment on microfilarial load in patients with Onchocerca volvulus in Bebeka, Ethiopia. 
Ethiop Med J. 1993 Apr;31(2):127-35. 

532. Richards FO Jr, Flores ZR, Duke BOL. (1989) Dynamics of microfilariae of 
Onchocerca volvulus over the first 72 hours after treatment with ivermectin. Trop Med 
Parasitol. 1989;40(3):299-303.  

533. Albiez EJ, Newland HS, White AT, Kaiser A, Greene BM, Taylor HR, et al. 
Chemotherapy of onchocerciasis with high doses of diethylcarbamazine or a single dose of 
ivermectin: microfilaria levels and side effects. Trop Med Parasitol. 1988 Mar;39(1):19-24. 

534. Taylor HR, Murphy RP, Newland HS, White AT, D'Anna SA, Keyvan-Larijani E, et 
al. Treatment of onchocerciasis. The ocular effects of ivermectin and diethylcarbamazine. 
Arch Ophthalmol. 1986 Jun;104(6):863-70. 

535. Greene BM, Dukuly ZD, Muñoz B, White AT, Pacqué M, Taylor HR. A comparison 
of 6-, 12-, and 24-monthly dosing with ivermectin for treatment of onchocerciasis. J Infect 
Dis. 1991 Feb;163(2):376-80. 

536. Duke BO, Zea-Flores G, Castro J, Cupp EW, Munoz B. Comparison of the effects of a 
single dose and of four six-monthly doses of ivermectin on adult Onchocerca volvulus. Am 
J Trop Med Hyg. 1991 Jul;45(1):132-7. 

537. Awadzi K, Dadzie KY, Schulz-Key H, Gilles HM, Fulford AJ, Aziz MA. The 
chemotherapy of onchocerciasis. XI. A double-blind comparative study of ivermectin, 
diethylcarbamazine and placebo in human onchocerciasis in northern Ghana. Ann Trop 
Med Parasitol. 1986 Aug;80(4):433-42. 



                                                                                            Global Health Impact Data and Methodology 62 

538. Diallo S, Aziz MA, Lariviere M, Diallo JS, Diop-Mar I, N'Dir O, et al. A double-blind 
comparison of the efficacy and safety of ivermectin and diethylcarbamazine in a placebo 
controlled study of Senegalese patients with onchocerciasis. Trans R Soc Trop Med Hyg. 
1986;80(6):927-34. 

539. Whitworth JAG, Downham MD, Lahai G, Maude GH. A community trial of 
ivermectin for onchocerciasis in Sierra Leone: compliance and parasitological profiles after 
three and a half years of intervention. Trop Med Int Health. 1996;1(1):52-58. 

540. Anderson J, Fuglsang H. Further studies on the treatment of ocular onchocerciasis with 
diethylcarbamazine and suramin. Br J Ophthalmol. 1978 Jul;62(7):450-7. 

541. Awadzi K, Hero M, Opoku NO, Addy ET, Büttner DW, Ginger CD. The 
chemotherapy of onchocerciasis XVIII. Aspects of treatment with suramin. Trop Med 
Parasitol. 1995 Mar;46(1):19-26. 

542. Burch TA, Ashburn LL. Experimental therapy of onchocerciasis with suramin and 
hetrazan; results of a three-year study. Am J Trop Med Hyg. 1951 Sep;31(5):617-23. 

543. Burch, TA. Experimental Therapy of Onchocerciasis with Suramin and Hatrazan. 
Boletin de la Oficina Sanitaria Panamericana, Pan American Sanitary Bureau. 
1949;28(3):233-248. 

544. Chijoke, C.P.; Umeh, R.E.; Mbah, A.U.; Nwonu, P.; Fleckenstein, L.L.; Okonkwo, 
P.O. Clinical pharmacokinetics of suramin in patients with onchocerciasis. (1998) Eur J 
Clin Pharmacol 54: 249-251. 

545. Anderson J, Fuglsang H, de C Marshall TF. Effects of suramin on ocular 
onchocerciasis. Tropenmed Parasitol. 1976 Sep;27(3):279-96. 

546. Wolf H, Schulz-Key H, Albiez EJ, Geister R, Büttner DW. Analysis of Enzymatically 
Isolated Adults of Onchocerca volvulus after Treatment of Patients with Suramin or 
Metrifonate. Tropenmed Parasit. 1980;31(2):143-148. 

547. Duke BO, Vincelette J, Moore PJ. The population dynamics of Onchocerca volvulus 
microfilariae during treatment with suramin and diethylcarbamazine. Tropenmed Parasitol. 
1976 Jun;27(2):133-44. 

548. Lariviere M, Vingtain P, Aziz M, Beauvais B, Weimann D, Derouin F, et al. Double-
blind study of ivermectin and diethylcarbamazine in African onchocerciasis patients with 
ocular involvement. Lancet. 1985 Jul 27;2(8448):174-7.  

549. Awadzi K, Gilles HM. The chemotherapy of onchocerciasis III A comparative study of 
diethylcarbamazine (DEC) and metrifonate. Ann Trop Med Parasitol. 1980;74(2):199-210.  

550. Duke BO. The effects of drugs on Onchocerca volvulus. 3. Trials of suramin at 
different dosages and a comparison of the brands Antrypol, Moranyl and Naganol. Bull 
World Health Organ. 1968;39(2):157-67. 



                                                                                            Global Health Impact Data and Methodology 63 

551. Hoerauf A, Specht S, Büttner M, Pfarr K, Mand S, Fimmers R, et al. Wolbachia 
endobacteria depletion by doxycycline as antifilarial therapy has macrofilaricidal activity in 
onchocerciasis: a randomized placebo-controlled study. Med Microbiol Immunol. 2008 
Sep;197(3):295-311.  

552. Schulz-Key H, Karam M, Prost A. Suramin in the treatment of onchocerciasis: the 
efficacy of low doses on the parasite in an area with vector control. Trop Med Parasitol. 
1985 Dec;36(4):244-8. 

553. Coulibaly YI, Dembele B, Diallo AA, Lipner EM, Doumbia SS, Coulibaly SY, et al. A 
randomized trial of doxycycline for Mansonella perstans infection. N Engl J Med. 2009 Oct 
8;361(15):1448-58.  

554. Masud H, Qureshi T, & Dukley M. Effects of Ivermectin with and without 
Doxycycline on Clinical Symptoms of Onchocerciasis. J Coll Physicians Surg Pak. 
2009;19(1):34-38. 

555. Richards FO Jr, Amann J, Arana B, Punkosdy G, Klein R, Blanco C, et al. No 
depletion of Wolbachia from Onchocerca volvulus after a short course of rifampin and/or 
azithromycin. Am J Trop Med Hyg. 2007 Nov;77(5):878-82. 

556. Hoerauf A, Marfo-Debrekyei Y, Büttner M, Debrah AY, Konadu P, Mand S, et al. 
Effects of 6-week azithromycin treatment on the Wolbachia endobacteria of Onchocerca 
volvulus. Parasitol Res. 2008 Jul;103(2):279-86. 

557. Hoerauf A, Mand S, Adjei O, Fleischer B, Büttner DW. Depletion of wolbachia 
endobacteria in Onchocerca volvulus by doxycycline and microfilaridermia after ivermectin 
treatment. Lancet. 2001 May 5;357(9266):1415-6. 

558. Abdel-Rahim IM, Haridi AAM, Abdel-Hameed AA. A field evaluation of three dose 
levels of oxamniquine in Gezira--Sudan. East Afr Med J. 1988;65(11):771-7.  

559. Ayele T. Preliminary clinical trial of oral oxamniquine in the treatment of Schistosoma 
mansoni in Ethiopia. East Afr Med J. 1984;61(8):632–6. 

560. BBarakat R, Elmorshedy H, Fenwick A. Efficacy of myrrh in the treatment of human 
Schistosomiasis mansoni. Am J Trop Med Hyg. 2005;73(2):365-7. 

561. Borrmann S, Szlezák N, Faucher JF, Matsiegui PB, Neubauer R, Binder RK, et al. 
Artesunate and praziquantel for the treatment of Schistosoma haematobium infections: a 
double-blind, randomized, placebo-controlled study. J Infect Dis. 2001;184(10):1363-6. 

562. Botros S, Sayed H, Amer N, El-Ghannam M, Bennett JL, Day TA. Current status of 
sensitivity to praziquantel in a focus of potential drug resistance in Egypt. Int J Parasitol. 
2005;35(7):787-91. 

563. Branchini ML, Pedro Rde J, Dias LC, Deberaldini ER. Double-blind clinical trial 
comparing praziquantel with oxamniquine in the treatment of patients with schistosomiasis 
mansoni. Rev Inst Med Trop Sao Paulo. 1982;24(5):315-21. 



                                                                                            Global Health Impact Data and Methodology 64 

564. Senghor, Bruno, Diaw OT, Doucoure S, Sylla SN, Seye M, Talla I, et al. Efficacy of 
praziquantel against urinary schistosomiasis and reinfection in Senegalese school children 
where there is a single well-defined transmission period. Parasit Vectors. 2015;8(1):1-11. 

565. Stete K, Krauth SJ, Coulibaly JT, Knopp S, Hattendorf J, Müller I, et al. Dynamics of 
Schistosoma haematobium egg output and associated infection parameters following 
treatment with praziquantel in school-aged children. Parasit Vectors. 2012;5(1):298. 

566. Creasey AM, Taylor P, Thomas JE. Dosage trial of a combination of oxamniquine and 
praziquantel in the treatment of schistosomiasis in Zimbabwean schoolchildren.Cent Afr J 
Med. 1986;32(7):165–7. 

567. da Cunha AS, Pedrosa RC. Double-blind therapeutical evaluation based on the 
quantitative oogram technique, comparing praziquantel and oxamniquine in human 
schistosomiasis mansoni. Rev Inst Med Trop Sao Paulo. 1986;28(5):337-51. 

568. da Silva LC, Strauss E, Gayotto LC, Mies S, Macedo AL, da Silva AT, et al. A 
randomized trial for the study of the elective surgical treatment of portal hypertension in 
mansonic schistosomiasis. Ann Surg. 1986;204(2):148-53. 

569. Davis SM, Wiegand RE, Mulama F, Kareko EI, Harris R, Ochola E, et al. Morbidity 
associated with schistosomiasis before and after treatment in young children in Rusinga 
Island, western Kenya. Am J Trop Med Hyg. 2015;92(5):952-8. 

570. Davis A, Biles JE, Ulrich AM. Initial experiences with praziquantel in the treatment of 
human infections due to Schistosoma haematobium. Bull World Health Organ. 
1979;57(5):773-9. 

571. de V Clarke V, Blair DM, Weber MC, Garnett PA. Dose-finding trials of oral 
oxamniquine in Rhodesia. S Afr Med J. 1976;50(46):1867-71. 

572. De Clercq D, Vercruysse J, Verlé P, Kongs A, Diop M. What is the effect of 
combining artesunate and praziquantel in the treatment of Schistosoma mansoni infections? 
Trop Med Int Health. 2000;5(10):744-6. 

573. de Jonge N, Schommer G, Feldmeier H, Krijger FW, Dafalla AA, Bienzle U, et al. 
Mixed Schistosoma haematobium and S. mansoni infection: effect of different treatments 
on the serum level of circulating anodic antigen (CAA). Acta Trop. 1990;48(1):25-35. 

574. Queiroz LC, Drummond SC, Matos ML, Paiva MB, Batista TS, Kansaon AZ, et al. 
Comparative randomised trial of high and conventional doses of praziquantel in the 
treatment of schistosomiasis mansoni. Mem Inst Oswaldo Cruz. 2010;105(4):445-8. 

575. Degu G, Mengistu G, Jones J. Praziquantel efficacy against schistosomiasis mansoni in 
schoolchildren in north-west Ethiopia. Trans R Soc Trop Med Hyg. 2002;96(4):444-5. 

576. Erko B, Degarege A, Tadesse K, Mathiwos A, Legesse M. Efficacy and side effects of 
praziquantel in the treatment of Schistosomiasis mansoni in schoolchildren in Shesha 



                                                                                            Global Health Impact Data and Methodology 65 

Kekele Elementary School, Wondo Genet, Southern Ethiopia. Asian Pac J Trop Biomed. 
2012;2(3):235-9.  

577. Stelma FF, Sall S, Daff B, Sow S, Niang M, Gryseels B. Oxamniquine cures 
Schistosoma mansoni infection in a focus in which cure rates with praziquantel are 
unusually low. J Infect Dis. 1997;176(1):304-7. 

578. Ferrari ML, Coelho PM, Antunes CM, Tavares CA, da Cunha AS. Efficacy of 
oxamniquine and praziquantel in the treatment of Schistosoma mansoni infection: a 
controlled trial. Bull World Health Organ. 2003;81(3):190-6. 

579. Giboda M, Loudová J, Shonová O, Boucková E, Horácek J, Numrich P, et al. Efficacy 
of praziquantel treatment of schistosomiasis in a non-endemic country: a follow-up of 
parasitological, clinical and immunological parameters. J Hyg Epidemiol Microbiol 
Immunol. 1992;36(4):346-55.  

580. Gryseels B, Nkulikyinka L. Two-year follow-up of Schistosoma mansoni infection and 
morbidity after treatment with different regimens of oxamniquine and praziquantel. Trans R 
Soc Trop Med Hyg. 1989;83(2):219-28. 

581. Guisse F, Polman K, Stelma FF, Mbaye A, Talla I, Niang M, et al.Therapeutic 
evaluation of two different dose regimens of praziquantel in a recent Schistosoma mansoni 
focus in Northern Senegal. Am J Trop Med Hyg. 1997;56(5):511–4. 

582. Gupta KK. Schistosoma mansoni treatment with oral oxamniquine in Zambia. East Afr 
Med J. 1984;61(8):641-4. 

583. Hou XY, McManus DP, Gray DJ, Balen J, Luo XS, He YK, et al. A randomized, 
double‐blind, placebo‐controlled trial of safety and efficacy of combined praziquantel and 
artemether treatment for acute schistosomiasis japonica in China. Bull World Health Organ 
2008;86(10):788‐95. 

584. Ibrahim AM. Evaluation of oxamniquine in the treatment of S. mansoni infection 
among Sudanese patients. East Afr Med J. 1980;57(8):566–73. 

585. Inyang-Etoh PC, Ejezie GC, Useh MF, Inyang-Etoh EC. Efficacy of a combination of 
praziquantel and artesunate in the treatment of urinary schistosomiasis in Nigeria. Trans R 
Soc Trop Med Hyg. 2009;103(1):38-44. 

586. Kabatereine NB, Kemijumbi J, Ouma JH, Sturrock RF, Butterworth AE, Madsen H, et 
al. Efficacy and side effects of praziquantel treatment in a highly endemic Schistosoma 
mansoni focus at Lake Albert, Uganda. Trans R Soc Trop Med Hyg. 2003;97(5):599-603. 

587. Karanja D, Boyer AE, Strand M, Colley DG, Nahlen BL, Ouma JH, et al. Studies on 
schistosomiasis in western kenya: ii. efficacy of praziquantel for treatment of 
schistosomiasis in persons coinfected with human immunodeficiency virus-1. Am. J. Trop 
Med. 1998;59(2):307-11. 



                                                                                            Global Health Impact Data and Methodology 66 

588. Kardaman MW, Amin MA, Fenwick A, Cheesmond AK, Dixon HG. A field trial using 
praziquantel (Biltricide) to treat Schistosoma mansoni and Schistosoma haematobium 
infection in Gezira, Sudan. Ann Trop Med Parasitol. 1983;77(3):297–304. 

589. Kardaman MW, Fenwick A, el Igail AB, el Tayeb M, Daffalla AA, Dixon HG. 
Treatment with praziquantel of schoolchildren with concurrent Schistosoma mansoni and S. 
haematobium infections in Gezira, Sudan. J Trop Med Hyg. 1985;88(2):105–9. 

590. Katz N., Zicker F., Pereira J.P. Field trials with oxamniquine in a schistosomiasis 
mansoni‐endemic area. Am J Trop Med Hyg. 1977;26(2): 234‐7. 

591. Katz N, Rocha RS, Chaves A. Preliminary trials with praziquantel in human infections 
due to Schistosoma mansoni. Bull World Health Organ. 1979;57(5):781-5. 

592. Katz N, Rocha RS, De Souza CP, Coura Filho P, Bruce JI, Coles GC, et al. Efficacy of 
alternating therapy with oxamniquine and praziquantel to treat schistosoma Mansoni in 
children following failure of first treatment. Am J Trop Med Hyg. 1991;44(5):509‐12. 

593. Kilpatrick ME, El Masry NA, Bassily S, Farid Z. Oxamniquine versus niridazole for 
treatment of uncomplicated Schistosoma mansoni infection. Am J Trop Med Hyg. 
1982;31(6):1164-7.  

594. Lambertucci JR, Greco DB, Pedrosa ERP, da Costa Rocha MO, Salazar HM, De Lima 
DPA. double blind trial with oxamniquine in chronic schistosomiasis mansoni. Trans Roy 
Soc Trop Med Hyg. 1982;76(6):751‐5. 

595. Li YS, Chen HG, He HB, Hou XY, Ellis M, McManus DP. A double-blind field trial 
on the effects of artemether on Schistosoma japonicum infection in a highly endemic focus 
in southern China. Acta Trop. 2005;96(2-3):184-90. 

596. Metwally A, Bennett J, Botros S, Ebeid F, el attar Gel D. Impact of drug dosage and 
brand on bioavailability and efficacy of praziquantel. Pharmacol Res. 1995;31(1):53-9.  

597. Midzi N, Sangweme D, Zinyowera S, Mapingure MP, Brouwer KC, Kumar N, et al. 
Efficacy and side effects of praziquantel treatment against Schistosoma haematobium 
infection among primary school children in Zimbabwe. Trans R Soc Trop Med Hyg. 
2008;102(8):759-66. 

598. N'Goran EK, Utzinger J, Gnaka HN, Yapi A, N'Guessan NA, Kigbafori SD, et al. 
Randomized, double-blind, placebo-controlled trial of oral artemether for the prevention of 
patent Schistosoma haematobium infections. Am J Trop Med Hyg. 2003;68(1):24-32. 

599. Olliaro PL, Vaillant MT, Belizario VJ, Lwambo NJ, Ouldabdallahi M, Pieri OS, et al. 
A multicentre randomized controlled trial of the efficacy and safety of single-dose 
praziquantel at 40 mg/kg vs. 60 mg/kg for treating intestinal schistosomiasis in the 
Philippines, Mauritania, Tanzania and Brazil. PLoS Negl Trop Dis. 2011;5(6):e1165. 

600. Omer AH. Oxamniquine for treating Schistosoma mansoni infection in Sudan. Brit 
Med J. 1978;2(6131):163–5. 



                                                                                            Global Health Impact Data and Methodology 67 

601. Ouldabdallahi M, Ousmane B, Ouldbezeid M, Mamadou D, Konaté L, Chitsulo L. 
Comparaison de l'efficacité thérapeutique et de la tolérance du praziquantel administré en 
prise unique à la dose de 40 versus 60 mg/kg pour le traitement de la bilharziose urinaire en 
Mauritanie [Comparison of the efficacy and safety of praziquantel administered in single 
dose of 40 versus 60 mg/kg for treating urinary schistosomiasis in Mauritania]. Bull Soc 
Pathol Exot. 2013;106(3):167-9. 

602. Picquet M, Vercruysse J, Shaw DJ, Diop M, Ly A. Efficacy of praziquantel against 
Schistosoma mansoni in northern Senegal. Trans R Soc Trop Med Hyg. 1998;92(1):90-3. 

603. Pugh RN, Teesdale CH. Single dose oral treatment in urinary schistosomiasis: a double 
blind trial. Br Med J (Clin Res Ed). 1983;286(6363):429-32. 

604. Raso G, N’Goran EK, Toty A, Luginbühl A, Adjoua CA, Tian-Bi NT, et al. Efficacy 
and Side Effects of Praziquantel against Schistosoma Mansoni in a Community of Western 
Cˆote D’Ivoire. Trans Roy Soc Trop Med Hyg. 2004;98(1):18-27. 

605. Rezende GL. Survey on the clinical results achieved in Brazil comparing praziquantel 
and oxamniquine in the treatment of S. mansoni schistosomiasis. Rev Inst Med Trop. 
1985;27(6):328–68. 

606. Saathoff E, Olsen A, Magnussen P, Kvalsvig JD, Becker W, Appleton CC. Patterns of 
Schistosoma haematobium infection, impact of praziquantel treatment and re-infection after 
treatment in a cohort of schoolchildren from rural KwaZulu-Natal/South Africa. BMC 
Infect Dis. 2004;4(1):40. 

607. Shafei AZ. A preliminary report on the treatment of intestinal schistosomiasis with 
oxamniquine. J Trop Med Hyg. 1979;82(1):18–20. 

608. da Silva LC, Zeitune JM, Rosa-Eid LM, Lima DM, Antonelli RH, Christo CH, et al. 
Treatment of patients with schistosomiasis mansoni: a double blind clinical trial comparing 
praziquantel with oxamniquine. Rev Inst Med Trop Sao Paulo. 1986;28(3):174-80. 

609. Sousa-Figueiredo JC, Pleasant J, Day M, Betson M, Rollinson D, Montresor A, et al. 
Treatment of intestinal schistosomiasis in Ugandan preschool children: best diagnosis, 
treatment efficacy and side-effects, and an extended praziquantel dosing pole. Int Health. 
2010;2(2):103-13. 

610. Stelma FF, Sall S, Daff B, Sow S, Niang M, Gryseels B. Oxamniquine cures 
Schistosoma mansoni infection in a focus in which cure rates with praziquantel are 
unusually low. J Infect Dis. 1997;176(1):304–7. 

611. Taddese K, Zein ZA. Comparison between the efficacy of oxamniquine and 
praziquantel in the treatment of Schistosoma mansoni infections on a sugar estate in 
Ethiopia. Ann Trop Med Parasitol. 1988;82(2):175–80. 

612. Tweyongyere, Robert, Mawa PA, Emojong NO, Mpairwe H, Jones FM, Duong T, et 
al. Effect of praziquantel treatment of Schistosoma mansoni during pregnancy on intensity 



                                                                                            Global Health Impact Data and Methodology 68 

of infection and antibody responses to schistosome antigens: results of a randomised, 
placebo-controlled trial. BMC Infect Dis. 2009;9(1):32. 

613. Kurup R, Hunjan GS. Epidemiology and control of Schistosomiasis and other 
intestinal parasitic infections among school children in three rural villages of south Saint 
Lucia. J Vector Borne Dis. 2010;47(4):228-34. 

614. Webster BL, Diaw OT, Seye MM, Faye DS, Stothard JR, Sousa-Figueiredo JC, et al. 
Praziquantel treatment of school children from single and mixed infection foci of intestinal 
and urogenital schistosomiasis along the Senegal River Basin: monitoring treatment success 
and re-infection patterns. Acta Trop. 2013;128(2):292-302. 

615. Zwingenberger K, Queiroz JA, Poggensee U, Alencar JE, Valdegunas J, Esmeralda F, 
et al. Efficacy of oxamniquine, praziquantel and a combination of both drugs in 
schistosomiasis mansoni in Brazil. Rev Inst Med Trop. 1987;29(5):305–11.  

616. Utzinger J, N'Goran EK, N'Dri A, Lengeler C, Tanner M. Efficacy of praziquantel 
against Schistosoma mansoni with particular consideration for intensity of infection. Trop 
Med Int Health. 2000;5(11):771-8.  

617. Utzinger J, N'Goran EK, N'Dri A, Lengeler C, Xiao S, Tanner M. Oral artemether for 
prevention of Schistosoma mansoni infection: randomised controlled trial. Lancet. 
2000;355(9212):1320-5. 

618. De Clercq D, Vercruysse J, Kongs A, Verlé P, Dompnier JP, Faye PC. Efficacy of 
artesunate and praziquantel in Schistosoma haematobium infected schoolchildren. Acta 
Trop. 2002;82(1):61-6. 

619. Magnussen P, Ndawi B, Sheshe AK, Byskov J, Mbwana K, Christensen NO. The 
impact of a school health programme on the prevalence and morbidity of urinary 
schistosomiasis in Mwera Division, Pangani District, Tanzania. Trans R Soc Trop Med 
Hyg. 2001;95(1):58-64. 

620. Mohamed AA, Mahgoub HM, Magzoub M, Gasim GI, Eldein WN, Ahmed Ael A, et 
al. Artesunate plus sulfadoxine/pyrimethamine versus praziquantel in the treatment of 
Schistosoma mansoni in eastern Sudan. Trans R Soc Trop Med Hyg. 2009;103(10):1062-4. 

621. Navaratnam AMD, Sousa-Figueiredo JC, Stothard JR, Kabatereine NB, Fenwick A, 
Mutumba-Nakalembe MJ. Efficacy of praziquantel syrup versus crushed praziquantel 
tablets in the treatment of intestinal schistosomiasis in Ugandan preschool children, with 
observation on compliance and safety. Trans Roy Soc Trop Med Hyg. 2012;106:400-7. 

622. Polderman AM, Gryseels B, De Caluwe P. Cure rates and egg reduction in treatment of 
intestinal schistosomiasis with oxamniquine and praziquantel in Maniema, Zaire. Trans R 
Soc Trop Med Hyg. 1988;82(1):115-6. 

623. Obonyo CO, Muok EM, Mwinzi PN. Efficacy of artesunate with sulfalene plus 
pyrimethamine versus praziquantel for treatment of Schistosoma mansoni in Kenyan 
children: an open-label randomised controlled trial. Lancet Infect Dis. 2010;10(9):603-11. 



                                                                                            Global Health Impact Data and Methodology 69 

624. Tchuenté LA, Shaw DJ, Polla L, Cioli D, Vercruysse J. Efficacy of praziquantel 
against Schistosoma haematobium infection in children. Am J Trop Med Hyg. 
2004;71(6):778-82. 

625. King CH, Muchiri EM, Mungai P, Ouma JH, Kadzo H, Magak P, et al. Randomized 
comparison of low-dose versus standard-dose praziquantel therapy in treatment of urinary 
tract morbidity due to Schistosoma haema tobium infection. Am J Trop Med Hyg. 
2002;66(6):725-30. 

626. Garba A, Lamine MS, Djibo A, Tahirou A, Aouami MA, Alfari A, et al. Safety and 
efficacy of praziquantel syrup (Epiquantel®) against Schistosoma haematobium and 
Schistosoma mansoni in preschool-aged children in Niger. Acta Trop. 2013;128(2):318-25. 

627. Keiser J, N'Guessan NA, Adoubryn KD, Silué KD, Vounatsou P, Hatz C, et al. 
Efficacy and safety of mefloquine, artesunate, mefloquine-artesunate, and praziquantel 
against Schistosoma haematobium: randomized, exploratory open-label trial. Clin Infect 
Dis. 2010;50(9):1205-13. 

628. Keiser J, Silué KD, Adiossan LK, N'Guessan NA, Monsan N, Utzinger J, et al. 
Praziquantel, mefloquine-praziquantel, and mefloquine-artesunate-praziquantel against 
Schistosoma haematobium: a randomized, exploratory, open-label trial. PLoS Negl Trop 
Dis. 2014;8(7):e2975. 

629. Mutapi F, Rujeni N, Bourke C, Mitchell K, Appleby L, Nausch N, et al. Schistosoma 
haematobium treatment in 1-5 year old children: safety and efficacy of the antihelminthic 
drug praziquantel. PLoS Negl Trop Dis. 2011;5(5):e1143. 

630. Nalugwa A, Nuwaha F, Tukahebwa EM, Olsen A. Single Versus Double Dose 
Praziquantel Comparison on Efficacy and Schistosoma mansoni Re-Infection in Preschool-
Age Children in Uganda: A Randomized Controlled Trial. PLoS Negl Trop Dis. 
2015;9(5):e0003796. 

631. N'Goran EK, Gnaka HN, Tanner M, Utzinger J. Efficacy and side-effects of two 
praziquantel treatments against Schistosoma haematobium infection, among schoolchildren 
from Côte d'Ivoire. Ann Trop Med Parasitol. 2003;97(1):37-51. 

632. Abu-Elyazeed RR, Youssef FG, Merrell BR, El-Gamal RL, El-Khoby TA, Hassanein 
YA, et al. Praziquantel in the treatment of Schistosoma mansoni infection: comparison of 40 
and 60 mg/kg bodyweight regimens. Am J Trop Med Hyg. 1997;56(4):404–7. 

633. Al-Aska AK, Al-Mofleh IA, Al-Rashed R, Hafez MA, Al- Nozha M, Abu-Aisha H, et 
al. Praziquantel, oxamniquine, and metrifonate in the treatment of schistosomiasis in 
Riyadh. Ann Saudi Med. 1990;10(3):296–8. 

634. Ayele T. Preliminary clinical trial of oral oxamniquine in the treatment of Schistosoma 
mansoni in children in Ethiopia. East Afr Med J. 1986;63(4):291-4. 

635. Fernandes P, Oliveira CC. Efficacy of two regimes of praziquantel versus oxamniquine 
[Estudo comparativo da eficacia do praziquantel, em dois esquemas posologicos, e da 



                                                                                            Global Health Impact Data and Methodology 70 

oxaminiquina no tratamento da esquistossomose mansonica]. Folha Medica. 1986;93(5-
6):389–93. 

636. Homeida MM, Eltom IA, Sulaiman SM, Ali HM, Bennett JL. Tolerance of two brands 
of praziquantel. Lancet. 1989;334(8659):391. 

637. Katz N, Rocha RS, Chaves A. Clinical trials with praziquantel in schistosomiasis 
mansoni. Rev Inst Med Trop Sao Paulo. 1981;23(2):72-8. 

638. Katz N, Rocha RS. Double-blind clinical trial comparing praziquantel with 
oxamniquine in schistosomiasis mansoni. Rev Inst Med Trop Sao Paulo. 1982;24(5):310-4.  

639. Omer AH. Praziquantel in the treatment of mixed S. haematobium and S. mansoni 
infections. Arzneimittelforschung. 1981;31(3a):605-8. 

640. Rugemalila JB, Asila J, Chimbe A. Randomized comparative trials of single doses of 
the newer antischistosomal drugs at Mwanza, Tanzania. I. Praziquantel and oxamniquine 
for the treatment of schistosomiasis mansoni. J Trop Med Hyg. 1984;87(6):231-5. 

641. Taylor P, Murare HM, Manomano K. Efficacy of low doses of praziquantel for 
Schistosoma mansoni and S. haematobium. J Trop Med Hyg. 1988;91(1):13-7. 

642. Teesdale CH, Chitsulo L, Pugh RN. Oxamniquine dosage in Malawi. East Afr Med J. 
1984;61(1):40-4. 

643. el Guiniady MA, el Touny MA, Abdel-Bary MA, Abdel-Fatah SA, Metwally A. 
Clinical and pharmacokinetic study of praziquantel in Egyptian schistosomiasis patients 
with and without liver cell failure. Am J Trop Med Hyg. 1994;51(6):809-18.  

644. Olds GR, King C, Hewlett J, Olveda R, Wu G, Ouma J, et al. Double-blind placebo-
controlled study of concurrent administration of albendazole and praziquantel in 
schoolchildren with schistosomiasis and geohelminths. J Infect Dis. 1999;179(4):996-
1003.   

645. Zhang Y, Koukounari A, Kabatereine N, Fleming F, Kazibwe F, Tukahebwa E, et al. 
Parasitological impact of 2-year preventive chemotherapy on schistosomiasis and soil-
transmitted helminthiasis in Uganda. BMC Med. 2007;5:27. 

646. Tohon ZB, Mainassara HB, Garba A, Mahamane AE, Bosqué-Oliva E, Ibrahim ML, et 
al. Controlling schistosomiasis: significant decrease of anaemia prevalence one year after a 
single dose of praziquantel in Nigerian schoolchildren. PLoS Negl Trop Dis. 
2008;2(5):e241. 

647. Barda B, Coulibaly JT, Puchkov M, Huwyler J, Hattendorf J, Keiser J. Efficacy and 
Safety of Moxidectin, Synriam, Synriam-Praziquantel versus Praziquantel against 
Schistosoma haematobium and S. mansoni Infections: A Randomized, Exploratory Phase 2 
Trial. PLoS Negl Trop Dis. 2016;10(9):e0005008. 



                                                                                            Global Health Impact Data and Methodology 71 

648. World Health Organization. 2011, WHO Report 2011: Global Tuberculosis Control. 
World Health Organization: Geneva, page 65. Available from: 
http://apps.who.int/iris/bitstream/10665/44728/1/9789241564380_eng.pdf 

649. World Health Organization. 2013, Global Tuberculosis Report 2013. World Health 
Organization: Geneva, page 45. Available from: 
http://apps.who.int/iris/bitstream/10665/91355/1/9789241564656_eng.pdf?ua=1 

650. World Health Organization. 2013, Global Tuberculosis Report 2013. World Health 
Organization: Geneva, page 56. Available from: 
http://apps.who.int/iris/bitstream/10665/91355/1/9789241564656_eng.pdf?ua=1 

651. Weight-for-age [Internet]. Geneva: World Health Organization; [cited 21 May 01]. 
Available from: http://www.who.int/childgrowth/standards/weight_for_age/en/ 

652. Global Health Data Exchange (GHDx) [Internet]. Seattle: Institute for Health Metrics 
and Evaluation; 2021-. [cited 2021 May 01]. Available from: http://ghdx.healthdata.org/  

653. World Health Organization. Guidelines for the Treatment of Malaria. 3 ed. Geneva: 
World Health Organization; 2015. https://www.afro.who.int/sites/default/files/2017-
06/9789241549127_eng.pdf 

654. Sanofi-Aventis. Application for Inclusion of Artesunate/Amodiaquine Fixed Dose 
Combination Tablets in the WHO Model List of Essential Medicines. Paris: Sanofi-Aventis; 
2010. 
https://www.who.int/selection_medicines/committees/expert/18/applications/Sanofi_applica
tion.pdf?ua=1 

655. Temple WA, Smith NA, Fernando R. Amodiaquine Hydrochloride. Sri Lanka: 
National Poisons Information Centre; 1993. 
https://inchem.org/documents/pims/pharm/amodiaqn.htm 

656. Novartis Pharmaceuticals Corporation. Highlights of Prescribing Information: Coartem 
(artemether/ lumefantrine) Tablets. East Hanover: Novartis Pharmaceuticals Corporation; 
2009. https://www.novartis.us/sites/www.novartis.us/files/coartem.pdf 

657. Dafra Pharma nv. Application for Inclusion of Artemether 20mg/1ml for Intramuscular 
Administration in the WHO Model List of Essential Medicines for Children. 
Slachthuisstraat: Dafra Pharma nv; [date unknown]. 
https://www.who.int/selection_medicines/committees/expert/17/application/ArtemetheLum
efantrine.pdf 

658. Sanofi-synthelabo. Aralen Chloroquine Phosphate, USP: For Malaria and 
Extraintestinal Amebiasis. New York: Sanofi-synthelabo; 2001. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2003/06002slr039_aralen_lbl.pdf 

659. Teva Pharmaceuticals USA. Mefloquine Hydrochloride Tablets USP. Sellersville: 
Teva Pharmaceuticals USA; 2013. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2013/076392s008lbl.pdf 



                                                                                            Global Health Impact Data and Methodology 72 

660. Sanofi-aventis U.S. LLC. Primaquine Phosphate Tablets, USP. Bridgewater: Sanofi-
aventis; 2017. https://dailymed.nlm.nih.gov/dailymed/getFile.cfm?setid=1bfbf4ae-81b8-
4160-a00d-6322aadd4b59&type=pdf 

661. Roche Laboratories Inc. FANSIDAR: Brand of Sulfadoxine and Pyrimethamine 
Tablets. Bassel: Roche Laboratories Inc; 1996. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2004/18557slr015_fansidar_lbl.pdf 

662. Ministry of Health. Standard Treatment Guidelines and Essential Medicines List of 
Common Medical Conditions in the Kingdom of Swaziland. ed. Swaziland: Ministry of 
Health; 2012. https://www.medbox.org/dl/5e148832db60a2044c2d2d3e 

663. Prescribers’ Digital Reference (PDR). Atovaquone/proguanil Hydrochloride- Drug 
Summary. Whippany: PDR; 2021. https://www.pdr.net/drug-summary/Malarone-
atovaquone-proguanil-hydrochloride-212.1186 

664. Ciplamed. Product Index: HEPCVIR Tablets (Sofosbuvir). Mumbai: Ciplamed; 2016. 
https://www.ciplamed.com/sites/default/files/overview/Hepcvir%20%28Sofosbuvir%29%2
0%20Tablets.pdf 

665. Livertox: Clinical and Research on Drug-Induced Liver Injury [Internet]. Bethesda: 
National Institute of Diabetes and Digestive and Kidney Diseases; 2012-. [cited 2021 May 
01]. Available from: https://livertox.nih.gov/Amodiaquine.htm  

666. Medecins Sans Frontieres. Artesunate + Sulfadoxine/Pyrimethamine = AS + SP Oral 
[Internet]. Geneva: Medecins Sans Frontieres; 2021. [cited 2021 May 01]. Available From: 
https://medicalguidelines.msf.org/viewport/EssDr/english/artesunate-+-sulfadoxine-
pyrimethamine-as-+-sp-oral-16685238.html  

667. Medecins Sans Frontieres. Artesunate/Amodiaquine = AS/AQ Oral [Internet]. Geneva: 
Medecins Sans Frontieres; 2021. [cited 2021 May 01]. Available From: 
https://medicalguidelines.msf.org/viewport/EssDr/english/artesunate-amodiaquine-as-aq-
oral-16685213.html  

668. Cipla, Drugs for Neglected Diseases Initiative (DNDI). Artesunate + Mefloquine Fixed 
Dose Combination: An easy to use, highly efficacious and affordable therapy to fight 
malaria. Mumbai, Geneva: Cipla, Drugs for Neglected Diseases Initiative; 2009. 
https://dndi.org/wp-
content/uploads/2011/01/ASMQ%20FDC_short%20brochure_march2011.pdf 

669. RxList. Fansidar (Sulfadoxine and Pyrimethamine Drug) [Internet]. San Clemente: 
RxList; 2017. [cited 2021 May 01]. Available From: https://www.rxlist.com/fansidar-
drug.htm#dosage  

670. World Health Organization. Consolidated Guidelines on the Use of Antiretroviral 
Drugs for Treating and Preventing HIV Infection: Recommendations for a Public Health 
Approach. Geneva: World Health Organization; 2013. 
https://apps.who.int/iris/handle/10665/208825 



                                                                                            Global Health Impact Data and Methodology 73 

671. World Health Organization. Dolutegravir (DTG) and the FIxed Dose Combination 
(FDC) of Tenofovir/Lamivudine/Dolutegravir (TLD) : Briefing Note. Geneva: World 
Health Organization; 2018. https://www.who.int/hiv/pub/arv/DTG-TLD-
arv_briefing_2018.pdf 

672. The United States Food and Drug Administration. AGENERASE (amprenavir) 
Capsules. GlaxoSmithKline; 2005. 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/021007s017lbl.pdf 

673. Boehringer Ingelheim Pharmaceuticals Inc. Aptivus (tipranavir) Capsules, 250 mg. 
Ridgefield: Boehringer Ingelheim Pharmaceuticals, Inc; 2005. 
https://dailymed.nlm.nih.gov/dailymed/getFile.cfm?setid=08982e49-d2eb-4b25-b01a-
1be52fd669ef&type=pdf 

674. World Health Organization. Transaction Prices for Antiretroviral Medicines from 2010 
to 2013: WHO AIDS Medicines and Diagnostics Services: Global Price Reporting 
Mechanism: Summary Report. Geneva: World Health Organization; 2013. 
https://apps.who.int/iris/bitstream/handle/10665/104451/9789241506755_eng.pdf?sequence
=1&isAllowed=y 

675. World Health Organization. Companion Handbook to the WHO Guidelines for the 
Programmatic Management of Drug-resistant Tuberculosis. ed. Geneva: World Health 
Organization; 2014. 
https://www.ncbi.nlm.nih.gov/books/NBK247420/pdf/Bookshelf_NBK247420.pdf 

676. World Health Organization. Treatment of Tuberculosis Guidelines. 4 ed. Geneva: 
World Health Organization; 2010. 
http://apps.who.int/iris/bitstream/handle/10665/44165/9789241547833_eng.pdf?sequence=
1 

677. Crofton J, Chaulet P, Maher D. Guidelines for the Management of Drug Resistant 
Tuberculosis. ed. Geneva: World Health Organization; 1997. 
http://apps.who.int/iris/bitstream/handle/10665/63465/WHO_TB_96.210_(Rev.1).pdf?sequ
ence=1 

678. World Health Organization. Essential Medicines and Health Products Information 
Portal [Internet]. Geneva: World Health Organization; 2019. [cited 2021 Apr 30] Available 
from: http://apps.who.int/medicinedocs/pdf/s4872e/s4872e.pdf 

679. World Health Organization. Frequently Asked Questions on the WHO Treatment 
Guidelines for Isoniazid-resistant Tuberculosis. Geneva: World Health Organization; 2018. 
https://www.who.int/tb/publications/2018/FAQ_TB_policy_recommendations_guidelines.p
df 

680. World Health Organization. Global Price Reporting Mechanism (GPRM). Geneva: 
World Health Organization; 2011. https://apps.who.int/hiv/amds/price/hdd/ 
 
 



                                                                                            Global Health Impact Data and Methodology 74 

Supplementary Materials for  
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Materials and Methods  

Methods  

The equation below is the impact formula that is used throughout our models to calculate a 
drug’s  lives saved in a single country; for the derivation of this formula see.3  

 

In this calculation: I = DALYs saved, D = DALYs lost, = efficacy (%), and ϴ = 
treatment  coverage (%).  

Our models cover the years 2010, 2013, and 2015. We move beyond previous models in 
estimating  the burden of disease that occurs in the absence of treatment, the impact of drugs 
on this burden  over time, and the contribution of generic firms to alleviating the burden. The 
current models  also include estimates of medicines’ impacts on several NTDs, specifically: 
onchocerciasis,  schistosomiasis, lymphatic filariasis (LF), and soil transmitted helminthiasis 
(STH). Where  treatment length exceeds one year for infected patients, we also divide by the 
length of treatment.15  
In the case of NTDs, we multiply the impact formula by prevalence to account for the fact 
that  treatment is primarily delivered via mass drug administration (MDA) which is provided 
to almost  all individuals in a given area (as only a percentage of the treated population will 
be infected with  an NTD). This reduces our final impact score to account for the difference 
between the population  requiring preventive chemotherapy and the actual number of people 
with the NTD as we intend to  measure only the direct impact of treatment.  

In what follows, we detail the more specific methodological choices we made for each 
disease  sub-model and how we looked at different parts of the pharmaceutical supply chain. 
After we  arrive at individual drug scores within each country, we aggregate them across 
countries and then  by disease type as well as by both originator and manufacturing company. 
We briefly explain the  company attribution below as well.   

TB Model  

Our current TB model investigates the impact of drugs on three patient groups: those with 
drug susceptible TB (DS-TB), multidrug resistant TB (MDR-TB), and extensively drug-
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resistant TB  (XDR-TB). The model also makes a distinction between the drug impact of 
treatment for DS-TB  on patients with HIV/AIDS and without. 
To illustrate how we calculate TB impact scores we will walk through a demonstration for 
the  Dominican Republic in 2013. This section first explains how the inputs for the total DS-
TB impact  score were derived, then computes the impact score, and finally disaggregates the 
score among the  drugs used to treat each case. This explanation is repeated for the MDR-TB 
and XDR-TB impact  scores.   

To calculate the final impact score for DS-TB we must first determine DALYs lost to DS-
TB/HIV+  and DS-TB/HIV-. Approximately 18,000 DALYs were lost to TB in the 
Dominican Republic in  2013.16 It is assumed that DALYs lost to TB are the sum of DALYs 
lost to DS-TB, MDR-TB,  and XDR-TB. We estimate that DALYs lost to MDR-TB and 
XDR-TB are 1,958.06 and 207.94,  respectively. The derivation of these estimates are 
explained further in the appendix. Thus, we  can infer that 15,834.01 DALYs were lost to 
DS-TB (18,000 - 1,958.06 - 207.94). We still need to  decouple DS-TB/HIV+ DALYs from 
DS-TB/HIV- DALYs. The WHO reported 4,331 incidence  cases of TB with known HIV 
status: with 24.72% testing positive and 75.28% testing negative.16 We  can then determine 
DS-TB/HIV+ to have 3,9139.97 DALYs and DS-TB/HIV- to have 11,920.04  DALYs.  

We also require data on treatment coverage and efficacy to calculate DS-TB impact. We 
lack  accurate treatment coverage data for the Dominican Republic so we utilize the WHO’s 
estimate  of directly observed treatment coverage of 58% for every case.16 The WHO’s 2015 
Global  Tuberculosis Report estimates 73% efficacy for HIV+ cases and 88% efficacy for 
HIV- cases.17  
The data collected above can now be inserted into the overall impact formula to derive the 
final  impact score for both diseases.  

Consider how the DS-TB impact score is split up to estimate individual drugs’ impact on 
HIV+  and HIV- patients. For DS-TB, we assume that the impact of each drug in the standard 
6 month  regimen is equal. DS-TB is characterized by the absence of resistance to first-line 
TB drugs and is  treated using a 6 month rifampicin-based regimen involving 2 months of 
H+R+E+Z and 4 months  of 2HRZE/4HR.18 We assume that each first-line drug receives 
equal credit. This means that the  total DS-TB impact score for the Dominican Republic will 
be divided by four with each drug  receiving equal credit.  
To calculate the impact score for MDR-TB we must differentiate MDR-TB cases from TB 
cases.  The WHO tells us that there are an estimated 30 MDR-TB cases among newly treated 
TB cases  and an estimated 62 MDR-TB cases among previously treated TB cases.16 The 
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WHO also tells us  that 6.6% of new TB cases were MDR-TB while 20% of previously 
treated TB cases were MDR  
TB.19 Using this data we can estimate new cases of any type, 30/6.6% = 454.55, and 
retreatment  cases of any type, 62/20% = 310. From this, we can calculate the overall 
percentage of MDR TB among prevalent TB: (30 + 62)/(454.55 + 310) = 12.03%. If the 
WHO reports zero new and  retreatment MDR-TB cases at the country-level, the model will 
substitute the global average of the proportion of new and retreated MDR-TB cases out of 
total TB cases. Countries with this  fallback data will maintain a total MDR-TB impact 
score but we do not further disagregate impact  among treatment regimens for these 
countries as we lack resistance rate data for new and retreated  MDR-TB cases at the 
country-level. We can then multiply this by the total DALYs lost due to TB  of all types: 
12.03%*18,000 = 2,167.02. This is subtracted by 207.94, the number of DALYs lost  to 
XDR-TB, to reach an estimate of 1,958.06 DALYs lost to MDR-TB. The calculation to 
derive  the number of XDR-TB DALYs can be found further in the appendix.  

Next, we estimate treatment coverage and efficacy for MDR-TB. The WHO estimates that 
there  are 7,600 prevalent cases of TB in the Dominican Republic.19 Multiplying this by the 
overall  percentage of MDR-TB among prevalent TB yields 915, the number of MDR-TB 
cases needing  treatment. Data from the WHO states that 105 Dominican Republic citizens 
received treatment for  MDR-TB in 2013.19 This number allows us to then estimate treatment 
coverage in the DRC: 105  individuals receiving treatment divided by 7,600 individuals 
needing treatment, or 11.48%. The  WHO’s Global Tuberculosis 2016 Report suggests 
MDR-TB treatment is 52% effective .20  

We can now use the overall impact formula to calculate the final 2013 impact of MDR-TB 
treatment  in the Dominican Republic. Given that MDR-TB treatment typically takes two 
years, we divide  the estimated impact scores by two to arrive at an estimate for a single 
year:21  

Now that we have derived the overall impact of all three MDR-TB regimens in 2013 we can 
give  credit to the individual regimens (and drugs within the regimens). We find regimen-
level impact  scores using resistance rate data, and explain our disagreggation methodology 
below.  

MDR-TB is treated with one of three regimens - which is appropriate for a given individual 
depends  how their disease resists treatment with particular drugs. So we use resistance rates 
to estimate the  proportion of people that receive each regimen.19 The WHO provides country-
level information  on the number of individuals who test positive for MDR-TB in both new 
and retreatment cases as  well as the overall number of individuals who are tested for drug 
resistance.19 Therefore we are  able to calculate the percentage of cases that are MDR-TB as 
the proportion of those who have  been tested who are resistant.  
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A summary of the regimens and their respective drug resistance rates can be found in an 
analysis  done by the Global Project on Anti-Tuberculosis Drug Resistance Surveillance.22 

The regimens for  MDR-TB are listed in table S1.  
The WHO maintains databases relating to the country-level percentage of drug resistance to 
DS TB treatments. For example, the WHO estimates resistance to H+R in previously 
treated cases in  the Dominican Republic to be 33.70%.19 The resistance rates for H+R+E+S 
are unavailable at the  country level so regional averages of 3.81% and .5% respectively are 
used. Similarly, we use the  global averages for resistance to H+R+E (3.3%), and H+R+S 
(11%).23 We will use the Dominican  Republic as an example of how this data is used. Drug 
resistance rates in the Dominican Republic  are illustrated in table S2. 
  
We must estimate MDR-TB resistance to regimens that include pyrazinamide (Z) because 
the  WHO database does not include resistance data concerning Z. Studies in South Africa 
indicate  that 42.25% of MDR-TB cases are resistant to Z.24 We use this value as a global 
estimate for the  resistance of Z due to the absence of data for the resistance of Z as a part of 
a treatment regimen.  Both H+R+E and H+R+E+S are taken with or without Z. Therefore, 
we split both treatments  according to the 42.25% resistance rate. This is visualized in table 
S3.  

We can estimate a drug’s resistance rate in comparative relation to total drug resistance. 
For  example, 65% of previously treated people in the Dominican Republic who consume 
MDR-TB  treatment are resistant to H+R. This was derived by dividing 33.7%, the resistance 
rate for H+R,  by 51.8%, the sum of all previously treated drug resistances. The results of 
these calculations can  be found in table S4.  

Given the proportional resistance rates for TB drugs, we can estimate the distribution of 
MDR TB treatments consumed in the Dominican Republic. This is done by summing a TB 
drug’s  proportional resistance rate according to the proposed treatment regimen. The result 
can be seen  in table S5.  

With the proportion of MDR-TB treatment for each regimen calculated for both newly 
and  previously treated cases, we can calculate the proportional use of each MDR-TB 
regimen. There  are a total of 92 MDR-TB cases in the Dominican Republic: 32.6% are new 
cases and 67.4%  are retreatment cases.19 The proportion of new cases was multiplied by a 
treatment regimen’s  proportional use by new cases. Similarly, the proportion of previous 
cases was multiplied by a  treatment regimen’s proportional use by previous cases. These two 
values were summed to derive  the weight of a treatment regimen. The results of these 
calculations are found in table S6.  

The final step is to simply multiply the total MDR-TB impact score by the proportional use 
of each  regimen to get individual regimen’s scores. In the case of the Dominican Republic, 
we see that:  

IZ+S+Lfx+Eto+Cs+PAS = 62.16 * 72.43% = 45.03  
IS+Lfx+Eto+Cs+PAS = 62.16 * 2.52% = 1.56  
IKm+Lfx+Eto+Cs+PAS = 62.16 * 25.05% = 15.57  
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We can calculate DALYs lost to XDR-TB by multiplying total TB DALYs, 18,000, by the 
overall  percentage of MDR-TB among prevalent TB, 12%, and then multiplying the result 
by 9.6%, the  percent of MDR-TB cases that are XDR-TB.19,25 Thus, 15,184.71 DALYs were 
lost to XDR TB. The WHO’s Global Tuberculosis 2014 report states that there is a global 
average of 57% of  treatment coverage for XDR-TB.19,26 The approximate global efficacy of 
XDR-TB treatment is  28% according to the WHO.19 The data acquired can be inserted into 
the overall impact formula:  

We further separate the XDR-TB impact score by the components used to treat it. XDR-TB 
is  categorized as TB resistant to H+R as well as a fluoroquinolone and a second-line 
injectable drug.27 

 
The combination used to combat XDR-TB is Cs + Km(or)Amk(or)Cm + 
Lfx(or)Mfx(or)Gfx(or) Ofx.27 Successful treatment always requires cycloserine, one 
injectable second-line agent, and a  fluoroquinolone. Each of these is credited with one third 
of the XDR-TB impact score, which is  then broken up further among each drug in a 
respective classification. Cycloserine receives 33%  of the credit. Km, Amk, or Cm, the 
injectable second-line agents, receive 11% of the credit. Lfx,  Mfx, Gfx, or Ofx, the 
fluoroquinolones, receive 8% of the credit impact. We calculate the impact  of an individual 
drug by multiplying the total impact by the credit given to the drug’s 
respective  classification. For example, Km has a score of 160.2. Total regimen scores are 
the sum of impact  scores in each individual country. Each drug in a given regimen is credited 
in proportion to its use.  An individual drug’s score is the sum of its proportion of each 
regimen’s score in which it is a part.   

HIV/AIDS Model  

To understand the HIV/AIDS model we will determine the impact of the antiretroviral drug 
AZT  in Benin in 2013. The HIV/AIDS model uses data collected from the WHO AIDS 
Medicines and  Diagnostics Service (AMDS) survey that splits countries into two groups: 
Group A and Group  B. Group A countries are defined as low and middle income countries 
excluding the region of  the Americas. Group B countries are low and middle income 
countries in the Americas. We then  extrapolated this methodology to include high income 
countries as well.  

To start determining impact we must first gather DALY data. The WHO produces statistics 
for  adults (15 years old and above) and children (below 15 years old), therefore the model 
starts by  calculating impact for these patient groups. The Global Health Data Exchange 
provides country specific DALY data according to these age groups. In 2013 Benin lost 
106,998.33 adult DALYs  and 40,703.47 child DALYs to HIV/AIDS.16  



                                                                                            Global Health Impact Data and Methodology 79 

Next we estimate treatment coverage. The WHO estimates the number of individuals in all 
age  groups that need treatment as well as the number of individuals in all age groups that are 
receiving  treatment. This data allows us to determine treatment percentages, or the 
proportion of people who  receive needed treatment, split by age group). In 2013, Benin had 
a treatment coverage of 38.82%  and 21.0% for adults and children, respectively.16  

Efficacy is the last variable to calculate. We utilize proportional use and efficacy information 
for  adults and children using first or second-line antiretroviral regimens.28 Each unique 
grouping of  age and regimen can be considered a quadrant. An example of a quadrant is 
“second-line adults”  or “first-line children”. If we lack regimen-specific efficacy or 
proportion data we average all  data points in the relevant quadrant. If this estimate does not 
yield results we average all original  data points regardless of quadrant. The instances in 
which there is missing data represent cases  where we cannot make an accurate estimate due 
to a lack of original data points. These quadrants  are further separated by group A and group 
B countries in the 2010 and 2013 models to reflect  variations in access to medicines. The 
lack of efficacy data separated by country grouping in 2015  prevents us from employing this 
aspect of the methodology for the 2015 model. The full list of  antiretroviral treatment 
regimen proportions and efficacies for group A and group B countries can  be found in tables 
S7 and S8.  

The WHO produces information concerning the percentage of adults and children that are 
receiving first and second-line regimens by country group A and B.29 We assume that the DALYs 
each  regimen can recover are proportionate to their use in each population. The data can be 
found in  table S9.  

The percentage of adults and children using first or second line treatments in group A or B 
can be  derived using these figures. For instance, the percentage of adults receiving first line 
regimens in  group A is the number of adults receiving first line regimens in group A divided 
by the total number  of adults using either first line or second line treatment in group A = 
9,958,772 / (9,958,772 +  388,630) = 96.24%.29 Consider how we calculate AZT’s score in 
Benin, a Group A country. First,  we estimate AZT’s impact in the adult first-line treatment 
regimen “AZT + 3TC + NVP”. Recall  that in 2013 Benin lost 106,998.33 adult DALYs to 
HIV/AIDs.16 It is also important to remember  that in 2013 Benin had a treatment coverage of 
38.82% for adults.8 We multiply these two data  points by three variables: 96.24%, the percent 
of adults that receive first-line treatment, 32%, the  proportion of those adult first-line 
treatments that receive AZT + 3TC + NVP in Group A, and  81.93%, the efficacy of this 
particular treatment.29 Now it is possible to plug these data points into  the overall impact 
formula to derive impact:  

Since AZT is one of three drugs in this regimen, we divide the impact score by three to get 
3,872.83.  This calculation is repeated for each regimen that includes AZT and that is 
classified as a regimen  used in Group A countries. This includes all subgroups such as 1st- 
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or 2nd-line treatments that are  used to treat adults, or used to treat children. This leaves four 
categories of regimens that could  contain AZT. Group B countries undergo the same process, 
but use data specific to that group of  countries. The full list of impact scores for regimens 
containing AZT in Benin in 2013 can be seen  in table S10; note that regimens lacking 
efficacy data have been excluded from this section.  

We can now sum the impact of AZT in each regimen for all patient and country groups, 
6,554.89.  We now divide this sum by estimated retention rates. We do this to split up the 
impact of a treatment  that is carried out over a course of several years. Retention rate is a 
measure of the percentage of  patients that have begun treatment and remain in treatment.30 It 
can be used to estimate the average  period of treatment that patients will complete with this 
formula: 100%/(100% - retention rate); for  an 80% retention rate, the average period would 
be 100%/(100%-80%), or 5 years. What we do is  take the total impact that the drug had for 
the given year and divide it by 5, since the full impact  of treatment was not completed in that 
year, but rather over the 5 years that the average patient  will be treated. There is a maximum 
retention rate of 97.14 instituted, so the formula will choose  the number that is smaller 
between the country level data and 97.14; if no data is available for that  country, it uses 97.14 
as the default retention rate. Sensitivity analysis on this variable yields no  significant change 
in ranking when increased or decreased.  

We divide the sum by (100/100-97.14)=35:  

6571.56 / 35 = 187.47 

  
The overall impact for AZT in Benin in 2013 is 187.47. We calculate other drugs’ scores in 
Benin  (and in other countries) in a similar way.  

Malaria Model  

Our model estimates the impact of medicines on p. falc and p. vivax malaria. Consider an 
example of  how we calculate the impact that the first-line p. falc. treatment, Artesunate-
Mefloquine (AS+MQ),  had in Cambodia during the year 2013. 64,100 DALYs were lost to 
malaria in 2013; 55% of this  can be attributed to p. falc., the remaining 45% being attributed 
to p. Vivax.31 Therefore, p. falc.  DALYs for 2013 are equal to 64,100 * .55, or 35,255. 
Treatment coverage, or the percentage of  febrile children receiving artemisinin-based 
combination therapy (ACT) treatment, is taken from  the UNICEF database “Malaria 
mortality as a cause of death in children under 5”.32 This percentage,  2.6%, is an average of 
treatment coverage in the West Pacific region because no country-specific  data is available 
in Cambodia.33 Finally, regional level efficacy data for AS+MQ in Cambodia is  97.23%.34 So, 
using the overall impact formula, the impact due to AS+MQ treatments is equal to:  

 



                                                                                            Global Health Impact Data and Methodology 81 

This same process is repeated for every country in which AS+MQ was administered. In 
countries  where multiple regimens were utilized, the impact score for a given treatment is 
divided by the  number of separate regimens. For example, Burkina Faso recommended 
administering either  Artesunate-Amodiaquine (AS+AQ) or Artemether-Lumefantrine (AL), 
so we assume half of the  patients were administered AS+AQ, and half AL. In this manner, 
we calculated every country’s  impact score for each drug. Summing these, we estimated that 
the global impact for the p. falc drug  AS+MQ in 2013 was 18,025.10. Finally, the above 
method to derive impact is used for p. vivax  drugs as well.  

NTD Model  

The general impact formula is used to calculate the impact of treatment for several NTDs, 
however,  there are a number of modifications to the original methodology to account for 
differences in the  available data and for the general nature of the treatment for NTDs -- 
MDAs. The most significant  change is that we reduce MDA impact scores by estimated 
prevalence as only a percentage of  the treated population will be infected with a given NTD.15 

This reduces the final impact score  to account for the difference between the population 
requiring preventive chemotherapy and the  actual number of people with the NTD as the 
model intends to measure only the direct impact of  treatment. Additionally, we divide the 
impact score for onchocerciasis by 30 because treatment is  required twice a year for the 15-
year lifespan of the adult worm.35  

To determine which MDA was initiated in each country, we applied two algorithms provided 
by  the WHO’s guidance for preventive chemotherapy in human helminthiasis (PCHH). 
There are  instances in which a targeted treatment is to be administered along with the MDA. 
The PCHH  defines a targeted treatment as the group-level application of drugs irrespective 
of infection status,  therefore we model these treatments the same as we do MDAs36. 

  
We gather data on endemicity from the WHO’s PCT database.36 The decision trees rely 
on  endemicity data that is not publicly available, leaving us to estimate a country’s disease 
endemicity  level. We assume that a disease is endemic to a country if it has a population 
requiring treatment  as stated in the WHO’s PCT database.  

Consider how we estimate drugs’ impacts for Ghana. The WHO’s PCT database tells us 
that  Ghana is endemic for LF, onchocerciasis, and schistosomiasis. Using our algorithm we 
can see the  corresponding MDA type is MDA1+T2 and people in Ghana are treated with 
IVM+ALB and PZQ.  IVM+ALB is used to treat LF and PZQ is used to treat schistosomiasis. 
We will first calculate the  impact score for IVM+ALB. The first step is to locate DALY data 
for LF in the year 2010. Through  the IHME’s database, we find this to be 21,374.72.16 The 
next step is to calculate efficacy data for  LF in 2010. We do so by averaging the efficacy 
data of IVM+ALB on LF from multiple sources.36 We found this number to be 39.46%. Next 
we estimate treatment coverage by dividing reported  prevalence with the reported number 
of people treated. Both of these data points are national and  were taken from the WHO’s 
PCT database. Estimated treatment coverage was 62.82%.36 Finally,  IHME estimates LF 
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prevalence at 1.8%.36 We are now able to enter these values into our overall  impact formula 
for NTDs to derive IVM+ALB’s alleviated DALYs:  

We calculate PZQ’s alleviated DALYs in the same way. Due to the lack of available data, 
there  is a critical difference in the way we calculate efficacy and treatment coverage for PZQ. 
While  we were able to find studies containing relevant efficacy and treatment coverage 
information for  IVM+ALB, we were unable to do the same for PZQ. For both variables, we 
average available data  in the same WHO region as Ghana. We employ a similar methodology 
to derive impact scores for  targeted NTD drugs in endemic countries. Here is our overall 
impact formula for PZQ’s alleviated  DALYs:  

 

Company Attribution  
Originator companies were located via a patent search confirmed by Cornell Law School. 
We  searched only for the original patent holder or licensee as opposed to companies or 
organizations  that have acquired the technology in the interim as we now evaluate 
company contributions post development separately. We show results for originator 
companies by patent date and impact/ revenue. The sources for our attribution decisions are 
available in the appendix.   

Our impact scores can be used to assess the performance of companies involved in drug 
development  and the manufacturing sector of the pharmaceutical industry for malaria, TB, 
and HIV/AIDS. We use  manufacturing and distribution data provided by the WHO Global 
Price Reporting Mechanism to  evaluate company contributions post-development.37 The 
database provides important information  such as cost, drug strength, and the total number of 
units (TNU) of each drug that are involved in  shipments of a variety of medicines. This data 
can be used to determine the proportion of certain classes of drugs that each manufacturer in 
the database is responsible for shipping. This can help  highlight which manufacturers are 
doing the most to extend access of essential medicines to the  countries that would benefit 
from the medicine. However, the way the data is provided from the  Global Price Reporting 
Mechanism does not contain data on the impact one shipment makes  compared to another. 
The formula below estimates the lives saved by each shipment of drugs (and  subsequently 
we estimate the DALYS alleviated by manufacturer).  In this formula TNU stands for total 
number of units, and is the quantity per package times the  number of packages in the 
shipment. For example, if the drug comes in tablet form, and there are 20  tablets per package 
and 1,050 packages per shipment, the TNU is 21,000. DD represents the daily  dosage (the 
quantity of medication at the strength of that shipment given per day of treatment) and  365 
represents the number of days in a year. In other words, the Lives Saved calculation 
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provides  an estimate of how many years of treatment a particular shipment could potentially 
provide.   

Next, we find what percent of the total potential lives saved a shipment represents. Note that 
if  a shipment contains a combination of drugs, we credit both drugs separately and equally 
to that  manufacturer of the shipment. We then sum the potential lives saved for that drug 
(both from  individual drug shipments and shipments where that drug was part of a 
combination) due to each  individual manufacturer. Next, we divide that sum by the potential 
total lives saved due to that  drug, to calculate the proportional percent of the lives that a 
manufacturer saves with that drug  for all shipments. Using the total DALYs alleviated by 
each drug calculated from our model, we  use the proportional percent of total potential lives 
saved by that manufacturer calculated above  to estimate the proportional percent of the total 
DALYs alleviated that will be attributed to that  manufacturer. For instance, the sum of all 
shipments of Ethambutol (both as an individual drug and  as part of a combination) is found 
to potentially save 7,322 lives, and Lupin Ltd. is responsible for  potentially saving 46 of 
those. So, it is responsible for .63% of the total lives Ethambutol saved.  Ethambutol has 
alleviated 8,470,126 DALYs. So, we can estimate that Lupin Ltd. has alleviated  53,686 
DALYs, or 8,470,126*.63%.  

There are slight differences in the way that the various components of the lives saved 
formula  is calculated, based on disease type. For example, to calculate daily dose for the 
malaria model  we use guidelines that are based on the weight of the patient. By determining 
the proportion of  malaria incident cases within children and adults, and the average global 
weight of people in these  age groups, we are capable of estimating a weighted proportional 
average of malaria patients.  Additionally, the daily dosage for HIV/AIDS drugs was not 
calculated but rather provided by the  WHO’s HIV section.  

Using the data that is available from the Global Price Reporting Mechanism on the price 
of  shipments and data that was generated in the previous section regarding each 
manufacturer’s  DALYs saved, it was possible to generate a cost effective analysis model 
that evaluates the cost  for a manufacturer to alleviate one DALY. For example, Micro Labs 
Ltd. alleviated 12,415 DALYs  at a price point of $21,662. It receives a cost effectiveness 
value of 0.57 DALYs/$. That is, one  dollar spent on its shipments alleviated a little more 
than half a DALY. This calculation allows us  to compare different manufacturing 
companies’ drugs’ cost effectiveness. 
 

Monte Carlo Analysis  

We conducted sensitivity analysis to quantify uncertainty in our models. We ran a Monte 
Carlo  (MC) simulation with 100 iterations for individual tests first and then we ran an MC 
for all tests  together for 1,000 trials. For each trial, a value was randomly chosen from the 
assigned distribution.  The company rank was then recalculated and changes in rank were 
noted. If a test consisted of  multiple parameters we used a maximum likelihood estimation, 
otherwise we chose a particular  mean based on our assumption with small variance (0.05).  
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We define stability for an individual company as follows: if the main box of the boxplot is 
between  2 and -2, we will say the result is stable. If more than 16 companies are stable in the 
same test we  classify our model as stable. The y-axis indicates changes in company rank. 
The x-axis corresponds  to the following companies for each year ordered by initial rank. The 
numbers assigned to each  company can be found in Table S11.  

In each plot, each number on the X-axis stands for one company from above. Each number 
on the  Y-axis indicates the rank change for that company (1 stands for rank decrease by 1, -
1 stands for  rank increase by 1, 0 stands for not changing).   

Again, for each company, when we combined all tests together, we did the MC test 1000 
times. So  there are 1000 new ranks for that company (100 for individual tests alone). For 
example, Sanofi  might be ranked as follows in the different iterations: (4, 5, 6, 1, 8, 9, etc.), 
and then we compare  each company’s rank to its original rank to see whether rank increased 
or decreased. The boxplot  for each company represents the changed-rank.   

For each boxplot, the bold line in the middle stands for the median (2nd quartile), the box 
stands  for 1st quartile to 3rd quartile. The upper whisker (solid line above the box, below the 
dot (circle))  stands for [3rd quantile+1.5*(3rd quartile-1st quartile)]. Similarly the lower 
whisker stands for  [1st quantile-1.5*(3rd quartile-1st quartile)]. Any points beyond or below 
whisker, are outliers.  So, if 0 is inside the box, then 50% of the time the middle contains 
value 0. If the height of the box  is between 2 and -2, that means that 50% of the time, the 
changed-rank will be no higher than 2.  There are few outliers, so we focus on the main 
portion of the boxplots for 2010, 2013 and 2015  below. As we do not consider outliers, we 
can consider the upper whisker and lower whisker to be  the maximum and minimum 
changed-rank in the 1000 trials.   
Here are a few more notes on some particular cases: If you only see one solid bar, that means 
that  all 1000 (or 100) times, the changed-rank is equal to the same value, for example: if it 
is 0, then  in all 1000 (or 100) trials, the company does not change rank. If you do not see the 
upper/lower  whisker bars, that means all the last/top 25% data points are the same. If you 
see the median is  overlapped with the upper/lower edge of the box, that means all data from 
50% to 75%(25% to  50%) have the same value.  
 

MC Individual Tests  

Test 1  
Assumption tested: The model assumes that the proportion of DALYs lost to MDR-TB 
relative to  all DALYs lost to TB is equal to the percent of MDR-TB cases out of all TB 
cases. Distribution and parameters: We assumed that the percentage of MDR-TB cases 
follows a beta  distribution, which picks a random variable that is between 0 and 100%. We 
used a Maximum  Likelihood Estimation (MLE) to do the estimation by replacing the 
original percentage with new  values which are randomly generated from that distribution.   
Result: In 2010, 2013, and 2015 the model is stable. Although for 2013, the ranks of 
company 2(F.  Hoffmann-La Roche) and 14(Novartis) have 1 rank change, they are stable. 
The results graphs can  be found in figures S1-S3.  
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Test 2  
Assumption tested: The model divides the country level impact of HIV by the country’s 
respective  treatment length. The model uses regional and global treatment length as fallback 
data if data for  a given country is unavailable.  
Distribution and parameters: We assumed treatment length follows a beta distribution, and 
used  MLE to derive estimates. We replaced fallback values for countries missing treatment 
length data  with new values drawn from that distribution.  
Result: In three years, all company ranks are stable. There are some changes, like company 
2(F.  Hoffmann-La Roche), 6(Daiichi Sankyo), 9(Shire Pharmaceuticals), 10(Boehringer 
Ingelheim),  11(Gilead Sciences), 14(Novartis) and 16(GlaxoSmithKline), but the magnitude 
of the changes are  small, only 1. The models are stable for all three years. The results graphs 
can be found in figures  S4-S6.  

Test 3  
Assumption tested: Research indicates that overall treatment efficacy for XDR-TB is 20%, 
28%,  and 30% for the years 2010, 2013, and 2015 respectively.  
Distribution and parameters: We assumed that the overall treatment efficacy for XDR-TB 
is  drawn from a beta distribution with a mean equal to 20%, 28%, and 30% in 2010, 2013, 
and 2015  respectively, and 0.05 variation.   
Result: 2010, and 2015 are stable. For 2013, company 18 is not stable its rank has a 
tendency to  move down by 5 but overall the model is stable. The results graphs can be 
found in figures S7-S9.  

Test 4  
Assumption tested: Our model uses the regional and global treatment coverage for an 
HIV/AIDS  drug as fallback data if that drug’s treatment coverage data is not available for a 
given country.  Distribution and parameters: When treatment coverage data is not 
available for a country, we  assume it is drawn from a beta distribution, with a mean equal 
to global average, and 0.05 variation.  Result: In 2010, 2013, and 2015, all years, the rank 
is stable. There is one rank change for 2013.  The results graphs can be found in figures 
S10-S12.  

Test 5  
Assumption tested: Our model assumes that the proportion of XDR-TB among MDR-TB 
cases is equal to the proportion of XDR-TB DALYs lost to MDR-TB.   
Distribution and parameters: We assumed the proportion of MDR-TB cases that were 
classified  as XDR-TB is drawn from a beta distribution, with mean equal to 9.5% and 0.05 
variation.  Result: In 2010 and 2013, company 1(Kyorin Pharmaceutical) and 17(Johnson 
and Johnson) are  stable in more than 50% times of iterations, for the rest iterations, the 
change will go up to 2.  In 2015, company 12(Eli Lilly), 15(Chongqing Holley), and 
18(Guilin Pharmaceutical) will be  affected, but the main box is between -2 and 2, so they 
are stable. Overall the models are stable. The results graphs can be found in figures S13-
S15.  

Test 6  
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Assumption tested: Research indicates that drug susceptible TB both with and without 
comorbid  HIV has a treatment coverage of 65.9%, 58%, and 59% in 2010, 2013, and 2015 
respectively.  Distribution and parameters: We assume the treatment coverage for drug 
susceptible TB both  with and without comorbid HIV draws from a beta distribution, with a 
mean equal to 65.9%, 58%,  and 59% in 2010, 2013, and 2015 respectively, and 0.05 
variation.   
Result: In all three years, the models are stable. Except company 14(Novartis), the others 
are  stable. The results graphs can be found in figures S16-S18.  

Test 7  
Assumption tested: In the absence of country-specific treatment coverage data, our model 
uses  regional or global data as a fallback for the percentage of febrile children under five 
receiving  antimalarial treatment.   
Distribution and parameters: When treatment coverage data is absent, we assume the 
treatment  coverage follows a beta distribution, with mean equal to the global average, and 
0.05 variation.  Result: In 2013 multiple patent holders change rank but only one company 
18(‘Guilin  Pharmaceutical’) is unstable and the model is stable for all years. The results 
graphs can be found  in figures S19-S21.  

Test 8  
Assumption tested: We estimate the treatment efficacy for TB with comorbid HIV to be 
72%,  73%, and 78% for the years 2010, 2013, and 2015 respectively.  
Distribution and parameters: We assume that the treatment efficacy for TB with comorbid 
HIV  follows a beta distribution, with a mean equal to 72%, 73%, and 78% in 2010, 2013, 
and 2015  respectively, and 0.05 variation.   
Result: In both 2010 and 2015, the model is stable. In 2013, the rank of company 
14(Novartis)  changes, but the main box is between -2 and 2, so it is stable too. The results 
graphs can be found  in figures S22-S24.  

Test 9  
Assumption tested: We estimate the treatment efficacy for TB without comorbid HIV to 
be 88%  in 2010 and 2013, and 83% in 2015.  
Distribution and parameters: We assume that the treatment efficacy for TB without 
comorbid  HIV follows a beta distribution, with mean equal to 88% in 2010 and 2013, and 
95% in 2015, and  0.05 variation.   
Result: For 2013, company 14(Novartis) is unstable but all companies are stable in 2010 
and 2015  and the models are stable for all years. The results graphs can be found in figures 
S25-S27. 
 

Test 10  
Assumption tested: XDR-TB treatment impact is divided among three treatment regimens, 
each  receiving a certain amount of credit.  
Distribution and parameters: For the three treatment regimens, we assume it follows a 
dirichlet  distribution dimension 3, and mean equal to 33% for all treatment regimens, with 
variation 0.05  in each.   
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Result: For 2010, 2013, and 2015, the model is stable. Although some changes occur, all 
companies  are stable. The results graphs can be found in figures S28-S30.  

 

Test 11  
Assumption tested: In the absence of drug-specific efficacy data for malaria, our model 
uses  regional and then global data as a fallback.   
Distribution and parameters: When efficacy data is unavailable for a country, for each 
drug  we assume it follows a beta distribution with mean equal to the regional or global 
efficacy of that  malaria drug, and 0.05 variation.   
Result: All three years are stable. Only small changes happen in 2013 and 2015. The 
results graphs  can be found in figures S31-S33.  

Test 12  
Assumption tested: The model determines treatment efficacy for malaria drugs that target 
p. falc  and p. vivax using data collected from the World Malaria Report. If there is no data 
present for a  specific country, the model uses data from our own systematic review of 
efficacy papers. When  data is unavailable for a country, the model uses regional and then 
global averages.   
Distribution and parameters: Here, when efficacy data is unavailable for a country, we 
assume  it follows a beta distribution with mean equal to the estimated regional or global 
value, and 0.05  variation.   
Result: The model is stable for all years, there are only small changes in a few company 
ranks in  2013 and 2015. The results graphs can be found in figures S34-S36.  

Test 13  
Assumption tested: Our model constrains the fallback data used to estimate treatment 
efficacy  for NTDs to studies that took place before or during our model year. We tested 
different time  constraints by removing all time constraints.  
Result: For all three years, the model is stable. The results graphs can be found in figures S37-
S39.  

Test 14  
Assumption tested: Research indicates that MDR-TB has a treatment efficacy of 48%, 
52%, and  54% for the years 2010, 2013, and 2015 respectively.  
Distribution and parameters: We assume the treatment efficacy follows a beta 
distribution, with  mean equal to 48%, 52%, and 54% in 2010, 2013, and 2015 respectively, 
and 0.05 variation. Result: For 2010 and 2013, the models are stable. For 2015, company 6 
(Daiichi Sankyo) is  unstable. Its rank will decrease by 1 or increase by 3 most of the time. 
However, the model is stable  overall. The results graphs can be found in figures S40-S42. 
 

Test 15  
Assumption tested: Research indicates that XDR-TB has a treatment coverage of 38%, 
57%, and  95% for the years 2010, 2013, and 2015 respectively.  
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Distribution and parameters: We assume the treatment coverage follows a beta 
distribution,  with a mean equal to 38%, 57%, and 95% in 2010, 2013, and 2015 respectively, 
and 0.05 variation.  Result: The model is stable for all three years. There are only some small 
changes. The results  graphs can be found in figures S43-S45.  

Test 16  
Assumption tested: In our TB model, for countries lacking data on HIV status, we use the 
global  average to estimate the percentage of people with known HIV status. Research 
indicates that the  global average was 34%, 46%, and 55% for the years 2010, 2013, and 
2015 respectively.  Distribution and parameters: For countries lacking data on the 
percentage of people with known  HIV status, we assume it follows a beta distribution, with 
a mean equal to 34%, 46%, and 55% in  2010, 2013, and 2015 respectively, and 0.05 
variation.   
Result: In all three years, the model is stable. There are a few small changes in 2013. The 
results  graphs can be found in figures S46-S48.  

Test 17  
Assumption tested: The model estimates that the percentage of TB cases that have 
comorbid HIV  is 23%, 13%, and 15% for the years 2010, 2013, and 2015 respectively.  
Distribution and parameters: We assume the percentage of TB cases that have comorbid 
HIV  follows a beta distribution, with a mean equal to 23%, 13%, and 15% in 2010, 2013, 
and 2015  respectively, and 0.05 variation.   
Result: In all three years, the model is stable. Although some changes happen, they are all 
very  small, only 1 rank changes. The results graphs can be found in figures S49-S51.  

Test 18  
Assumption tested: In calculating LF’S impact score, the average regional treatment 
coverage of  a drug is used as fallback data for that drug if treatment coverage data is not 
available for a country.  Distribution and parameters: When treatment coverage is not 
available for a given country, we  assume it follows a beta distribution, with mean equal to 
global average and 0.05 variation.   
Result: In all three years, the model is stable. Small changes occur in 2013. The results 
graphs can  be found in figures S52-S54.  

Test 19  
Assumption tested: In calculating schistosomiasis’s impact score, the average regional 
treatment  coverage of a drug is used as fallback data for that drug if treatment coverage data 
is not available  for a country.   
Distribution and parameters: When treatment coverage is not available for a given 
country, we  assume it follows a beta distribution, with mean equal to the global average 
and 0.05 variation.  Result: For 2010, 2013 and 2015, the model is stable. Small changes 
happen in 2010 and 2013.  The results graphs can be found in figures S55-S57.  

Test 20  
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Assumption tested: In calculating LF’s impact score, the average regional or global efficacy of 
a drug is used as fallback data for that drug if efficacy data is not available for a 
country.  Distribution and parameters: When efficacy data is not available for a given country, 
we assume  it follows a beta distribution, with mean equal to regional or global average and 0.05 
variation.  Result: In all three years, the model is stable. Small changes occur in 2013. The 
results graphs can  be found in figures S58-S60.  

Test 21  
Assumption tested: In calculating schistosomiasis’s impact score, the average regional or 
global  efficacy of a drug is used as fallback data for that drug if efficacy data is not available 
for a country.  Distribution and parameters: When efficacy data is not available for a given 
country, we assume  it follows a beta distribution, with mean equal to the regional or global 
average and 0.05 variation.  Result: Small changes occur in 2010 and 2013. In all three years, 
the models are stable overall.  The results graphs can be found in figures S61-S63.  

Test 22  
Assumption tested: In calculating whipworm’s impact score, the average regional or 
global  efficacy of a drug is used as fallback data for that drug if efficacy data is not available 
for a country.  Distribution and parameters: When efficacy data is not available for a given 
country, we assume  it follows a beta distribution, with mean equal to the regional or global 
average and 0.05 variation.  Result: In all three years, the model is stable. Small changes 
occur in 2013. The results graphs can  be found in figures S64-S66.  
Test 23  
Assumption tested: In calculating roundworm’s impact score, the average regional or 
global  efficacy of a drug is used as fallback data for that drug if efficacy data is not available 
for a country.  Distribution and parameters: When efficacy data is not available for a given 
country, we assume  it follows beta distribution, with mean equal to the regional or global 
average and 0.05 variation.  
Result: In all three years, the model is stable. Only small changes in 2013 and 2015. The 
results  graphs can be found in figures S67-S69.  

Test 24  
Assumption tested: In calculating hookworm’s impact score, the average regional or 
global  efficacy of a drug is used as fallback data for that drug if efficacy data is not available 
for a country.  Distribution and parameters: When efficacy data is not available for a given 
country, we assume  it follows beta distribution, with mean equal to the regional or global 
average and 0.05 variation.  Result: In all three years, the model is stable. Small changes 
occur in 2013. The results graphs can  be found in figures S70-S72.  

Test 25  
Assumption tested: Our model uses the average regional and then global treatment coverage 
for  an onchocerciasis drug as fallback data if that drug’s treatment coverage data is not 
available for  a given country.   
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Distribution and parameters: When treatment coverage is not available for a given 
country,  we assume it follows a beta distribution, with mean equal to regional or global 
average and 0.05  variation.   
Result: In 2013 and 2015, no change in overall ranking occurred when fallback global 
treatment  coverage was increased to 100% or decreased to 0% (we do not have a 2010 
model for this disease). The results graphs can be found in figures S73 and S74.  

 

Test 26  
Assumption tested: Our model uses the average regional and then global treatment efficacy 
for an  onchocerciasis drug as fallback data if that drug’s efficacy data is not available for a 
given country.  Distribution and parameters: When a drug’s efficacy is not available for a 
given country, we  assume the drug’s efficacy follows a beta distribution, with mean equal to 
the regional or global  average and 0.05 variation.   
Result: The model is stable in both 2013 and 2015 with small changes in 2013. Again there 
is no  2010 model for this disease. The results graphs can be found in figures S75-S76.  

Overall Results:  

In 2010, most companies are stable, except company 14 (Novartis) -- in more than 50% of 
the  cases, its rank has a tendency to move up by 1 or move down by 3. Overall the model is 
stable. The  results are displayed in figure S77.  

In 2013, there are some small changes, but all of them are within 2 and -2, so our model is 
stable  for the whole year. The results are displayed in figure S78.   
In 2015, company 2(F. Hoffmann-La Roche) is not stable. Its rank has a tendency to move 
down  by 3 most of the time. The rest of the companies are stable and overall the model is 
stable. The  results are displayed in figure S79. 
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Figures S1 to S79 
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Fig. S7. 
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Fig. S9. 
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Fig. S10. 
 

 
 



                                                                                            Global Health Impact Data and Methodology 101 

 
 

Fig. S11. 
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Fig. S26. 
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Fig. S32. 
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Fig. S34. 
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Fig. S36. 
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Fig. S38. 
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Fig. S40. 
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Fig. S42. 
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Fig. S44. 
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Fig. S46. 
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Fig. S48. 

 
Fig. S49. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                            Global Health Impact Data and Methodology 121 

Fig. S50. 
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Fig. S52. 
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Fig. S54. 
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Fig. S56. 
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Fig. S58. 
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Fig. S60. 
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Fig. S62. 
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Fig. S64. 
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Fig. S66. 
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Fig. S68. 
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Fig. S70. 
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Fig. S72. 

 
Fig. S73. 
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Fig. S74. 
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Fig. S76. 

 
Fig. S77. 

 
 
 
 
 
 
 
 
 



                                                                                            Global Health Impact Data and Methodology 135 

Fig. S78. 
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