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eMethods. Search Strategy, Selection Criteria, and Database Search Strategy 

Search strategy and selection criteria: 
 
This review considered longitudinal studies, prospective and retrospective cohort studies, randomized and 
non-randomized clinical trials, case-control studies, and time-series studies. Descriptive cross-sectional 
studies were also included depending on the outcome’s measurements. Case reports were excluded.  
Indeterminate Chagas disease must be confirmed through positive serologic testing for Chagas disease 
and the absence of structural cardiomyopathy with no cardiac symptoms, and a normal ECG. Studies also 
must include a longitudinal observation of participants with the acute phase of the infection or already 
established indeterminate form of the disease until the development of a primary outcome (i.e. 
cardiomyopathy manifestations). Studies were excluded if they did not state enough or pertinent outcome 
data or were determined not to have an acceptable quality methodologic assessment. Keywords including 
Chagas disease, development of cardiomyopathy, latency duration and determinants of the Chagas 
indeterminate period were included in the search. A comprehensive literature search was performed by a 
medical librarian from October 8, 2018 to October 24, 2018. Relevant publications were identified by 
searching a combination of indexing terms (when applicable, specific to each database) and keywords for 
the concepts of Chagas disease progression to cardiomyopathy. The following databases were searched: 
MEDLINE (via Ovid MEDLINE® and Epub Ahead of Print, In-Process & Other Non-Indexed Citations, 
Daily and Versions®, 1946 to present), Web of Science Core Collection (via Clarivate Analytics, 
including Science Citation Index Expanded 1974 to present, and Social Sciences Citation Index 1974 to 
present), Embase (via Elsevier, Embase.com, 1947 to present), Cochrane Library (via Wiley, including 
Cochrane Database of Systematic Reviews and Cochrane Central Register of Controlled Trials), and 
LILACS (Latin American and Caribbean Health Sciences Literature, via BV Salud, 1982 to present). A 
search of MEDLINE (via PubMed, 1946 to present) was conducted on February 20, 2019 to identify any 
new publications since the original search. The reference list of all studies selected for critical appraisal 
was screened for additional studies, and other important articles in the field were manually added. There 
were no restrictions on the date of publication or age of subjects. Publication language was restricted to 
English, Spanish or Portuguese. Articles written in Spanish or Portuguese were reviewed by the authors 
(AHM, CFP, AR) who are fluent in both languages. Filters were used to limit results to human subjects. 
After the search, all identified studies were uploaded and de-duplicated in EndNote VX8 (Clarivate 
Analytics, PA, USA). Covidence systematic review software (Veritas Health Innovation, Melbourne, 
Australia) was used for screening and full text review. Through Covidence, a Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram was generated with the number of 
results found, number excluded during title/abstract screening, and number excluded during full-text 
assessments and methodological appraisals, along with reasons for exclusion. Other sources searched 
included ClinicalTrials.gov (United States National Library of Medicine) and the World Health 
Organization International Clinical Trials Registry Platform (ICTRP, <http://www.who.int/ictrp/en/>). 
Two potentially relevant studies were identified in ClinicalTrials.gov, but in both cases, the authors had 
published their findings in papers that were already identified in the Ovid MEDLINE search. We sought 
summary estimates data. 
 
Database search strategy 
 
MEDLINE (via Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed 
Citations, Daily and Versions(R) 1946 to present) 
Search date = 10/22/2018 
1. exp Chagas Disease/ 
2. exp Trypanosoma cruzi/ 
3. Chagas.tw,kf. 
4. Chagasic.tw,kf. 
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5. Trypanosoma cruzi.tw,kf. 
6. American trypanosomiasis.tw,kf. 
7. OR/1-6 
8. exp Disease Progression/ 
9. latent.tw,kf. 
10. latency.tw,kf. 
11. indeterminate.tw,kf. 
12. asymptomatic.tw,kf. 
13. exp longitudinal studies/ 
14. longitudinal stud*.tw,kf. 
15. exp cohort studies/ 
16. cohort stud*.tw,kf. 
17. exp follow-up studies/ 
18. follow up stud*.tw,kf.  
19. exp prospective studies/ 
20. prospective stud*.tw,kf. 
21. exp case-control studies/ 
22. case control stud*.tw,kf. 
23. observational stud*.tw,kf. 
24. progression.tw,kf. 
25. progressive.tw,kf. 
26. evolution.tw,kf. 
27. OR/8-26 
28. 7 AND 27 
29. exp animals/ NOT exp humans/ 
30. 28 NOT 29 
 
MEDLINE (via PubMed, 1946 to present) 
Search date = 2/20/2019 
1. "Chagas Disease"[mesh] 
2. "Trypanosoma cruzi"[mesh] 
3. Chagas[tw] 
4. Chagasic[tw] 
5. "Trypanosoma cruzi"[tw] 
6. "American trypanosomiasis"[tw] 
7. #1 OR #2 OR #3 OR #4 OR #5 OR #6 
8. "Disease Progression"[mesh] 
9. latent[tw] 
10. latency[tw] 
11. indeterminate[tw] 
12. asymptomatic[tw] 
13. "longitudinal studies"[mesh] 
14. longitudinal stud*[tw] 
15. "cohort studies"[mesh] 
16. cohort stud*[tw] 
17. "follow-up studies"[mesh] 
18. follow-up stud*[tw] 
19. "prospective studies"[mesh] 
20. prospective stud*[tw] 
21. "case-control studies"[mesh] 
22. case-control stud*[tw] 
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23. observational stud*[tw] 
24. progression[tw] 
25. progressive[tw] 
26. evolution[tw] 
27. #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR 

#20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 
28. #7 AND #27 
29. "animals"[mesh] NOT "humans"[mesh] 
30. #28 NOT #29 
 
Web of Science Core Collection (via Thomson Reuters, including Science Citation Index Expanded 
1974 to present, and Social Sciences Citation Index 1974 to present) 
Search date = 10/22/2018 
1. TS=("Chagas") 
2. TS=("Chagasic") 
3. TS=("Trypanosoma cruzi") 
4. TS=("American trypanosomiasis") 
5. #1 OR #2 OR #3 OR #4 
6. TS=("latent") 
7. TS=("latency") 
8. TS=("indeterminate") 
9. TS=("asymptomatic") 
10. TS=("longitudinal stud*") 
11. TS=("cohort stud*") 
12. TS=("follow up stud*") 
13. TS=("prospective stud*") 
14. TS=("case control stud*") 
15. TS=("observational stud*") 
16. TS=("progression") 
17. TS=("progressive") 
18. TS=("evolution") 
19. #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 
20. #5 AND #19 
 
Embase (via Elsevier, Embase.com, 1947 to present) 
Search date = 10/22/2018 
1. 'Chagas disease'/exp 
2. 'Trypanosoma cruzi'/exp 
3. Chagas:ab,ti 
4. Chagasic:ab,ti 
5. Trypanosoma cruzi':ab,ti 
6. American trypanosomiasis':ab,ti 
7. #1 OR #2 OR #3 OR #4 OR #5 OR #6 
8. 'latent period'/exp 
9. 'disease exacerbation'/exp 
10. 'longitudinal study'/exp  
11. 'cohort analysis'/exp  
12. 'follow up'/exp  
13. 'prospective study'/exp  
14. 'case control study'/exp 
15. latent:ab,ti 
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16. latency:ab,ti 
17. indeterminate:ab,ti 
18. asymptomatic:ab,ti 
19. longitudinal stud*':ab,ti 
20. cohort stud*':ab,ti 
21. follow up stud*':ab,ti  
22. prospective stud*':ab,ti 
23. case control stud*':ab,ti 
24. observational stud*':ab,ti 
25. progression:ab,ti 
26. progressive:ab,ti 
27. evolution:ab,ti 
28. #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR 

#20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 
29. #7 AND #28 
30. [animals]/lim NOT [humans]/lim 
31. #29 NOT #30 
 
Cochrane Library (via Wiley, including Cochrane Database of Systematic Reviews and Cochrane 
Central Register of Controlled Trials) 
Search date = 10/22/2018 
1. MeSH descriptor: [Chagas Disease] explode all trees 
2. MeSH descriptor: [Trypanosoma cruzi] explode all trees 
3. (chagas):ti,ab,kw OR (chagasic):ti,ab,kw OR ("Trypanosoma cruzi"):ti,ab,kw OR ("American 

trypanosomiasis"):ti,ab,kw 
4. #1 OR #2 OR #3 
5. MeSH descriptor: [Disease Progression] explode all trees 
6. MeSH descriptor: [Longitudinal Studies] explode all trees 
7. MeSH descriptor: [Cohort Studies] explode all trees 
8. MeSH descriptor: [Follow-Up Studies] explode all trees 
9. MeSH descriptor: [Prospective Studies] explode all trees 
10. MeSH descriptor: [Case-Control Studies] explode all trees 
11. (latent):ti,ab,kw OR (latency):ti,ab,kw OR (indeterminate):ti,ab,kw OR (asymptomatic):ti,ab,kw OR 

(longitudinal NEXT stud*):ti,ab,kw 
12. (cohort NEXT stud*):ti,ab,kw OR (follow NEXT up NEXT stud*):ti,ab,kw OR (prospective NEXT 

stud*):ti,ab,kw OR (case NEXT control NEXT stud*):ti,ab,kw OR (observational NEXT 
stud*):ti,ab,kw 

13. (progression):ti,ab,kw OR (progressive):ti,ab,kw OR (evolution):ti,ab,kw 
14. #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 
15. #4 AND #14 
 
LILACS (Latin American and Caribbean Health Sciences Literature, via BV Salud, 1982 to 
October 2018) 
Search date = 10/24/2018 
tw:((chagas OR chagasic OR "Trypanosoma cruzi" OR "American trypanosomiasis") AND (asintomatic* 
OR asymptomatic OR "case control study" OR "caso control" OR cohort OR "estudio longitudinal" OR 
"estudo longitudinal" OR evolucao OR evolucion OR evolution OR "follow up study"  OR inalterada OR 
indeterminad* OR indeterminate OR latencia OR latency OR latent OR "longitudinal study" OR 
observacoes OR "observational study" OR progresion OR progressao OR progression OR progressive OR 
prospectiv* OR "prospective study" OR seguimiento)) AND (instance:"regional") AND ( db:("LILACS") 
AND type:("article")) 
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tw:((chagas OR chagasic OR "Trypanosoma cruzi" OR "American trypanosomiasis") AND (asintomatic* 
OR asymptomatic OR "case control study" OR "caso control" OR cohort OR "estudio longitudinal" OR 
"estudo longitudinal" OR evolucao OR evolucion OR evolution OR "follow up study"  OR inalterada OR 
indeterminad* OR indeterminate OR latencia OR latency OR latent OR "longitudinal study" OR 
observacoes OR "observational study" OR progresion OR progressao OR progression OR progressive OR 
prospectiv* OR "prospective study" OR seguimiento)) AND (instance:"regional") AND ( db:("LILACS") 
AND type:("article")) 
 
Summary 

Database  # Results 
Ovid Medline 2187 
PubMed 2306 
Web of Science 2252 
Embase 2809 
Cochrane 74 
LILACS 1133 

Subtotal 10761 
Duplicates removed 5756 

Total unique results 5005 
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eTable 1. Subgroup Analysis of Patients With the Indeterminate Chronic Form of Chagas 
Disease1-23 

Subgroups 
Estimated Annual 

Rate (%) 95% CI I2 
p-values 

Year study    0.102 
After 1985 1.4 0.8-2.2 86.8%  
Before 1985 2.8 1.7-4.8 98.3%  
Study size    0.828 
>200 2.1 1.0-4.2 99.2%  
<200 1.9 1.1-3.2 90.0%  
Country     0.047 
Other 1.1 0.5-2.4 95.0%  
Brazil 2.3 1.2-4.3 97.6%  
Age    0.838 
> 32 1.6 0.8-2.9 94.7%  
< 32 2.4 0.8-7.8 93.5%  
Men %    0.455 
< 40% 1.0 0.4-2.6 81.5%  
> 40% 2.2 0.9-5.1 99.0%  
Antiparasitic Intervention    0.028 
No 2.3 1.5-3.5 97.9%  
Yes 1.0 0.5-1.9 71.9%  
Study duration    0.001 
< 9 years 3.2 2.0-5.0 98.5%  
≥ 9 years 1.2 0.7-2.1 95.3%  
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eTable 2. Subgroup Analysis of Patients With the Acute Form of Chagas Disease24-32  

Subgroups  
Estimated Annual 

Rate (%) 95% CI I2 
p-values 

Year of study onset    0.007 

After 1975 10.1 4.9-21 54.6%  
Before 1975 2.9 1.6-5.4 87.7%  
Study size    0.421 

>40 3.8 2.1-6.8 87.5%  
<40 7.2 1.6-32.3 88.9%  
Country     0.498 

Other 7.4 1.5-36.8 87.2%  
Brazil 4.0 2.2-7.4 88.1%  
Percentage of men    0.271 
< 50% 8.6 2.5-29.3 84.0%  
> 50% 2.3 1.2-4.5 23.6%  
Type of transmission    0.836 

Vector 4.4 2-9.5 88.5%  
Oral  5.1 2-13.3 83.5%  
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eFigure 1. Cumulative Risk of a Cardiac Event in Studies of Patients With the Indeterminate 
Chronic Form of Chagas Disease 
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eFigure 2. Cumulative Risk of a Cardiac Event in Studies of Patients With the Acute Form of 
Chagas Disease 
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eFigure 3. Subgroup Analysis by Year of Study for Studies of Patients With the Indeterminate 
Chronic Form of Chagas Disease 

 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 
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eFigure 4. Subgroup Analysis by Study Size for Studies of Patients With the Indeterminate 
Chronic Form of Chagas Disease 

 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 
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eFigure 5. Subgroup Analysis by Mean Age of Participants for Studies of Patients With the 
Indeterminate Chronic Form of Chagas Disease 

 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE: Weights are from random effects analysis
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eFigure 6. Subgroup Analysis by Percentage of Men for Studies of Patients With the 
Indeterminate Chronic Form of Chagas Disease 

 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 
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eFigure 7. Subgroup Analysis by Study’s Country of Origin for Studies of Patients With the 
Indeterminate Chronic Form of Chagas Disease 

 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE: Weights are from random effects analysis
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eFigure 8. Subgroup Analysis by Use of Antitrypanosomal Treatment Intervention for Studies of 
Patients With the Indeterminate Chronic Form of Chagas Disease 

 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 
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eFigure 9. Subgroup Analysis by Study Duration (in Years) for Studies of Patients With the 
Indeterminate Chronic Form of Chagas Disease 

 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE: Weights are from random effects analysis
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eFigure 10. Forest Plot of Cardiomyopathy Risk in Studies of Patients With the Acute Form of 
Chagas Disease (Including the 6-Month Follow-Up Study) 

 
 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 
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eFigure 11. Subgroup Analysis by Year of Study for Studies of Patients With the Acute Form of 
Chagas Disease 
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eFigure 12. Subgroup Analysis by Study Size for Studies of Patients With the Acute Form of 
Chagas Disease 
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eFigure 13. Subgroup Analysis by Study’s Country of Origin for Studies of Patients With the 
Acute Form of Chagas Disease  
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eFigure 14. Subgroup Analysis by Route of Transmission for Studies of Patients With the Acute 
Form of Chagas Disease 

 
Greater negative logarithmic rate estimates convert to a lower back transformed rate 
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eFigure 15. Subgroup Analysis by Percentage of Men for Studies of Patients With the Acute 
Form of Chagas Disease 

 

Greater negative logarithmic rate estimates convert to a lower back transformed rate 
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eFigure 16. Funnel Plot for Publication Bias 
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