
 www.PRSGlobalOpen.com 1

INTRODUCTION
Conditions that are treated primarily by surgery con-

stitute a significant portion of the global burden of dis-
ease. An estimated 2 billion people lack access to even 
the most basic surgical care.1 In the 1990s, several stud-
ies began to question the perception that surgery was too 
costly to be considered a global health priority.2 These 
and the studies that followed ultimately demonstrated 

that many surgical procedures rank among the most 
cost-effective of all health interventions.3 Subsequently, 
investigators sought to identify the most cost-effective 
and impactful surgical interventions in the context of 
the resource-restricted environments that exist in low- 
and middle-income countries (LMICs).4,5 Since 1993, the 
World Bank, a global leader in addressing poverty and rais-
ing prosperity in LMICs, has led the way in systematically 
evaluating interventions that address the major sources of 
disease burden in LMICs, including recommendations for 
the most cost-effective surgical procedures (essential sur-
gery) and care delivery platforms.6

Nongovernmental organizations (NGOs) and the 
surgeons who work with them play a crucial role in 
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providing surgical services to LMICs, especially for more 
specialized areas like plastic surgery.7 Compared with 
public or governmental institutions or establishments, 
NGOs possess a number of characteristics that make 
them well suited to provide healthcare in resource-
restricted environments: NGOs operate with few restric-
tions; are able to perform their work at all levels (local, 
regional, national) within a given setting; and are rela-
tively less affected by certain pressures, such as geopo-
litical interests, compared with governments.8 However, 
because NGOs operate independently, little is known 
about their collective efforts and whether they align with 
existing global public health recommendations, which 
was the focus of this study.

This topic has not been previously investigated, and 
so we sought to take steps to better understand funda-
mental aspects of plastic surgical outreach by NGOs to 
LMICs. Specifically, we systematically identified and char-
acterized plastic surgical NGOs with respect to the sub-
specialty areas of plastic surgery performed and their care 
delivery models, and then compared these results with 
existing global public health recommendations. This was 
achieved via a combined approach of direct correspon-
dence with NGOs and acquiring publicly available data, 
which to our knowledge was novel and aimed to allow for 
a comprehensive analysis. We hope this study will improve 
our understanding of the important work carried out by 
plastic surgical NGOs and the surgeons who work with 
them, provide a framework for future research, and 
potentially provide insight into ways the efforts of NGOs 
can be optimized.

METHODS

NGOs
A previously established internet-based methodology 

was used to identify NGOs that provide plastic surgical 
services to LMICs.9 In brief, this approach applies the 
United Nations definition of a NGO as any “nonprofit, 
voluntary citizens’ group which is organized on a local, 
national or international level.”10 To qualify as a plastic 
surgical NGO in the context of this study, the organiza-
tion must perform plastic surgery in at least one LMIC, 
where surgery is defined as the therapeutic excision, inci-
sion, or manipulation of tissue in an operating room and 
distinguished from the logistical or financial support of 
such care.9 Based on these criteria, plastic surgical NGOs 
were identified through the following NGO databases: 
idealist.org, Operation Giving Back Surgical Volunteer 
Opportunities, US Private Voluntary Organizations, 
Society for Pediatric Anesthesia, Volunteer Medical 
Services Abroad, International Medical, Volunteer 
Association, MedicalMissions.com, MissionFinder, 
OmniMed database, Foundation Center Online Directory, 
UK Charity Commission, Australia Charity Commission, 
New Zealand Charities Services, Canada Revenue Agency 
Charity Search, and Plastic Surgery Foundation Volunteers 
in Plastic Surgery.9,11 Institutional board approval was 
obtained before undertaking this study.

Variables
Plastic surgical NGOs that met inclusion criteria were 

cataloged with respect to the subspecialty areas of plastic 
surgery they perform, care delivery platforms, and geo-
graphic locations of outreach efforts. This information 
was obtained through a combination of direct correspon-
dence with NGOs and publicly available data obtained 
from the databases described and NGO websites. Direct 
correspondence was performed via email to obtain an 
NGO travel schedule and description of the type of work 
performed using a standardized script (Supplemental 
Digital Content 1). Subspecialty areas of plastic surgery 
were categorized as burn, cleft lip and palate (cleft sur-
gery), hand, pediatric (noncleft), trauma, and general 
(when not falling into any of the other categories). With 
respect to care delivery platforms, NGOs were coded as 
having either a “continuous” model if they provided con-
tinual surgical support, or an “intermittent” model if sur-
gical support was provided through short-term surgical 
missions. NGOs with a continuous care delivery platform 
were further classified based on whether surgical sup-
port was provided in “first-level hospitals” versus “special-
ized hospitals.”6 NGOs with an intermittent care delivery 
platform were further classified as “nonrotating” if they 
returned to the same location(s) annually, or “rotating” 
if they traveled to different cities or hospitals each year. 
The sites of outreach efforts were classified as being in 
low-, lower middle–, and upper middle–income coun-
tries, as defined by the World Bank.12 (See document, 
Supplemental Digital Content 1, which shows the script 
used to collect information about NGOs. http://links.
lww.com/PRSGO/C931.)

Analysis
The work of plastic surgical NGOs was compared with 

existing global public health recommendations regarding 
surgical care made by the World Bank, including whether 
the procedures performed are considered essential sur-
gery based on cost-effectiveness (Table 1) and the types of 
care delivery platforms used.6

RESULTS
A total of 96 NGOs met inclusion criteria. (See doc-

ument, Supplemental Digital Content 2 which shows 

Takeaways
Question: Does the global outreach work undertaken by 
nongovernmental organizations (NGOs) and plastic sur-
geons align with global health recommendations?

Findings: Most NGOs perform cleft surgery using an 
intermittent model through short-term surgical missions 
and a nonrotating care model where the team returns to 
the same sites annually.

Meaning: Collectively, the work of NGOs largely aligns 
with global public health priorities, but there is room for 
improvement for both the types of procedures performed 
and the care delivery platforms.

http://links.lww.com/PRSGO/C931
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the NGOs included in analysis. http://links.lww.com/
PRSGO/C932.) In total, these plastic surgical NGOs 
serve 67 LMICs (See table, Supplemental Digital Content 
3, which shows low- and middle-income countries served 
by plastic surgical NGOs. http://links.lww.com/PRSGO/
C933), of which 15 (22.4%) are low-income, 31 (46.3%) 
are lower middle–income, 21 (31.3%) are upper middle–
income. The distribution of geographic sites of outreach 
by continent was 32 (37.7%) NGOs in Africa, 49 (57.7%) 
in Asia, four (4.7%) in Europe, 17 (20.0%) in North 
America, and 47 (55.3%) in South America. There were 
42 (49.4%) NGOs that served more than one country. 

Plastic Surgery Subspecialties
With respect to the subspecialty areas of plastic sur-

gery performed, 34.8% of NGOs performed plastic sur-
gery within a single subspecialty area, and 65.1% of NGOs 
performed plastic surgery in more than one subspecialty 
area. The most common subspecialty areas of plastic sur-
gery performed were cleft surgery (80.3%), followed by 
pediatric plastic surgery (46.9%) (Fig. 1). Of NGOs that 
performed more than one type of plastic surgery, the most 
common combination was cleft surgery with pediatric 
plastic surgery. A total of 80.3% of NGOs performed pro-
cedures that are considered essential surgery (Table 1), all 
of which were related to cleft surgery.6

Care Delivery Platforms
With respect to care delivery platforms, no NGOs 

utilized a continuous care delivery platform. Instead, all 
NGOs used an intermittent care delivery platform, of 
which 62.8% used a nonrotating model and 37.2% used 
a rotating model.

DISCUSSION
We found that the majority of plastic surgical NGOs 

perform cleft lip and palate surgery. As cleft surgery is 
considered a type of essential surgery, the work of plas-
tic surgical NGOs largely aligns with existing global pub-
lic health recommendations. This may perhaps be an 
unexpected finding because NGOs generally operate 
independently, and it suggests that NGOs may perform 
similar types of analyses in regard to how to allocate their 
resources. Although the lack of coordination among 
NGOs has sometimes been cited as a weakness, our find-
ings indicate that coordination may not be necessary 
to have a collectively unified approach to outreach in 
LMICs.13,14 Although all plastic surgery procedures are 
of value, it behooves NGOs and practitioners to strongly 
consider cost-effectiveness in the context of the resource-
restricted environments encountered in LMICs. In this 
regard, there is room for improvement in the types 
of procedures performed in plastic surgical outreach 
by NGOs, and specifically, we recommend that NGOs 
should consider focusing resources towards procedures 
that have been determined to represent essential surgery.

We found that all NGOs usd an intermittent care 
delivery platform rather than a continuous one. Of these, 
approximately two-thirds of plastic surgical NGOs used a 
nonrotating model, where they partnered with in-country  
hospitals and regularly worked at those same sites. 
Approximately one-third used a rotating model, where 
NGOs performed their work at different sites over time. 
Although a rotating care delivery platform has an impor-
tant role to play under certain circumstances, such as 
disaster relief, this model tends to be less effective for a spe-
cialty like plastic surgery, where the procedures are more 
elective. Nonrotating care delivery platforms confer the 
benefit of being able to provide more consistent patient 
care and education to the same practitioners, which may 

Table 1. Procedures Considered Essential Surgery in LMICs6

Type of Procedure Procedure 

Dental Extraction, drainage of dental abscess, treatment of caries
Obstetric, gynecologic, and family planning Normal delivery, cesarean birth, vacuum extraction/forceps delivery, ectopic pregnancy, manual 

vacuum aspiration and dilation and curettage, tubal ligation, vasectomy, hysterectomy, visual 
inspection and cryotherapy for precancerous cervical lesions

General surgical Drainage of superficial abscess, male circumcision, repair of perforations, appendectomy, bowel 
obstruction, colostomy, gallbladder disease, hernia, hydrocelectomy, relief of urinary obstruction

Injury Resuscitation with basic life support measures, suturing laceration, management of nondisplaced 
fractures, resuscitation with advanced life support measures, tube thoracostomy, trauma 
laparotomy, fracture reduction, irrigation and debridement of open fractures, placement of 
external fixator, escharotomy/fasciotomy, trauma-related amputations, skin grafting, burr hole

Congenital Repair of cleft lip and palate, repair of club foot, shunt for hydrocephalus, repair of anorectal 
malformations and Hirschsprung disease, cataract extraction and insertion of intraocular lens, 
eyelid surgery for trachoma

Nontrauma orthopedic Drainage of septic arthritis, debridement of osteomyelitis

Fig. 1. Subspecialty areas of plastic surgery performed by plastic 
surgical nGOs.

http://links.lww.com/PRSGO/C932
http://links.lww.com/PRSGO/C932
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also help local hospitals to eventually be led increasingly 
more by local providers.15 In this regard, we recommend 
that more plastic surgical NGOs consider using a nonro-
tating care delivery platform so that patient care can be 
provided in addition to contributing to sustainability and 
capacity building.

Evidence-based strategies for surgical interventions 
in LMICs focus on surgical procedures that can reduce 
burden from disease conditions in a cost-effective man-
ner. One common way by which investigators have tra-
ditionally characterized burden is by mortality. However, 
because not all health burdens result in mortality, another 
important measure of burden is the disability-adjusted life 
year (DALY), which has more relevance to the types of 
conditions treated by plastic surgery. The DALY takes into 
account both years of life lost due to time lived in states of 
less than full health and years of life lost due to premature 
mortality.16 Using DALYs, the burden of diseases that cause 
premature death but little disability (eg, drowning) can be 
compared with that of diseases that do not cause death but 
do cause disability (eg, cataracts). Cost-effectiveness can 
then be calculated as cost per DALY averted. For example, 
the cost-effectiveness of cleft lip repair is approximately 
US $10–$110 per DALY averted, which factors in the 
prevention of potentially life-altering sequelae includ-
ing feeding difficulties, social stigmatization, and speech 
and hearing developmental delays.17 For comparison, 
other widely disseminated public health measures are of 
similar cost-effectiveness (vitamin A supplementation,  
US $10 per DALY averted) or are not as cost-effective (oral 
rehydration solution, US $1000 per DALY averted).18 This 
framework serves as the basis for the 44 procedures identi-
fied as essential surgery.19 Of these, the following proce-
dures are within the scope of plastic surgery: drainage of 
superficial abscess, suturing laceration, management of 
nondisplaced fractures, fracture reduction, irrigation and 
debridement of open fractures, placement of external fix-
ator, escharotomy/fasciotomy, skin grafting, and repair of 
cleft lip and palate. With the exception of cleft lip and 
palate repair, the majority of these essential plastic surgi-
cal procedures are ones that are typically performed in 
the acute setting (primarily for upper extremity). It is per-
haps not entirely unexpected that the NGOs that perform 
essential surgery perform cleft surgery, where maximizing 
the impact of their work can be done in a relatively more 
controlled fashion due to the elective nature of these pro-
cedures compared with acute trauma care.

The effectiveness of care delivery platforms or facil-
ity types for providing surgical care also needs to be 
considered. In general, first-level hospitals are the most cost- 
effective for the delivery of surgical care.20–22 However, 
because most surgery in first-level hospitals consists of 
emergency surgery where it is most effective to have pro-
viders that have a broad array of basic emergency skills 
rather than a narrow range of specialized skills, first-level 
hospitals may not always be the most appropriate for many 
of the procedures performed by surgical subspecialties like 
plastic surgery. In these cases, specialized hospitals seem 
to be among the most cost-effective, as has been found in 
areas such as cataract and obstetric fistula surgery, because 

patients can be scheduled to achieve high volumes, contain 
costs, and improve technical quality.15 Moreover, if strong 
links are built with local practitioners to promote training 
and appropriate postsurgical care, specialized hospitals can 
eventually evolve to be led by these local practitioners.19 
Short-term surgical missions by outside surgeons seem to 
be beneficial only if no other option is available; otherwise, 
suboptimal outcomes, unfavorable cost-effectiveness, and 
lack of sustainability limit their usefulness.23 In this regard, 
plastic surgical NGOs should strive for being able to pro-
vide continuous rather than intermittent surgical support. 
Certainly, continuous surgical support is significantly more 
resource-intensive and not always logistically feasible, and 
therefore, when short-term surgical missions are the most 
viable options, plastic surgical NGOs should also consider 
employing a nonrotating rather than a rotating model.

This study has a number of limitations. First, it is 
primarily descriptive in nature. However, because little 
is known about plastic surgical outreach by NGOs and 
plastic surgeons to LMICs, we felt that a critical ini-
tial step was to gain an understanding of fundamental 
aspects of this subject, and therefore, we feel that this 
work is worthwhile in this regard. In addition, it is not 
possible to confirm whether every relevant plastic surgi-
cal NGO was captured in this study. This is due in part to 
the broad definition of NGOs and the minimal require-
ments to which they are subject, including reporting. 
While this characteristic represents a strength of NGOs 
with respect to the ease with which they may assemble 
and act, it also means that publicly available informa-
tion may be limited. A related point is that several plastic 
surgical NGOs were excluded on the basis of the inclu-
sion and exclusion criteria, which were designed with 
the intent to strengthen the methodology. We felt it 
was important to utilize a methodology for identifying 
NGOs that was previously peer-reviewed to strengthen 
the validity of our study, and to allow for comparative 
analyses with other studies that use the same methodol-
ogy. Although we needed to exclude several NGOs in 
this process, we believe that the nearly one hundred 
NGOs analyzed this study is sufficient to help improve 
understanding of this subject. Third, recommendations 
about what exactly represents global health priorities, 
including what constitutes essential surgery, may vary 
depending on the source organization. In this study, we 
elected to use recommendations from the World Bank 
due to their role as a global leader in addressing poverty 
and raising prosperity in LMICs and their work that has 
led the way in systematically and rigorously evaluating 
interventions that address the major sources of disease 
burden in LMICs. However, we recognize that opinions 
may differ regarding global health priorities. Notably, 
there is also overlap in the priorities established by other 
organizations that have investigated global surgery, 
such as between those of the World Bank and Lancet 
Commission on Global Surgery. Lastly, quantitative 
information about plastic surgery procedures, such as 
avertable disease burden, case volume, and clinical out-
comes, does not exist or is not available for many of the 
procedures that plastic surgeons perform. There may be 



 Yan et al • Plastic Surgery Outreach by NGOs

5

plastic surgical procedures, such as local flap for cover-
age of an open fracture, that might potentially be con-
sidered essential if cost-effectiveness data were available. 
Future research should include investigations of the 
impact (including volume and outcomes) of the work 
of NGOs on the ability for local hospitals to provide sus-
tainable plastic surgical care, the cost-effectiveness of 
the broad array of procedures performed by plastic sur-
geons in LMICs, and how the work of plastic surgical 
NGOs align with other global health priorities such as 
those put forth by the Lancet Commission.24,25

CONCLUSIONS
The majority of NGOs perform cleft surgery, an area 

considered essential surgery, and thus, collectively, the work 
of NGOs largely aligns with global public health priorities. 
However, there is room for improvement for both the types 
of procedures performed and the care delivery platforms to 
provide the most cost-effective and sustainable care.

Albert H. Chao, MD
915 Olentangy River Rd.

Columbus, OH 43235
E-mail: albert.chao@osumc.edu

DISCLOSURE
The authors have no financial interest to declare in relation to 

the content of this article.

REFERENCES
 1. Funk LM, Weiser TG, Berry WR, et al. Global operating the-

atre distribution and pulse oximetry supply: an estimation from 
reported data. Lancet. 2010;376:1055–1061. 

 2. Javitt JC. The cost-effectiveness of restoring sight. Arch Ophthalmol. 
1993;111:1615. 

 3. McCord C, Chowdhury Q. A cost effective small hospital in 
Bangladesh: what it can mean for emergency obstetric care. Int J 
Gynaecol Obstet. 2003;81:83–92. 

 4. Henry JA, Bem C, Grimes C, et al. Essential surgery: the way for-
ward. World J Surg. 2015;39:822–832. 

 5. Prinja S, Nandi A, Horton S, et al. Costs, effectiveness, and 
cost-effectiveness of selected surgical procedures and plat-
forms. In: Debas HT, Donkor P, Gawande A, et al, eds. Essential 
Surgery: Disease Control Priorities. 3rd ed. Washington, D.C.: The 
International Bank for Reconstruction and Development/The 
World Bank; 2015:317–338.

 6. Debas HT, Donkor P, Gawande A, et al, eds. Essential Surgery: 
Disease Control Priorities. 3rd ed (Volume 1). Washington, D.C.: 
The International Bank for Reconstruction and Development/
The World Bank; 2015.

 7. Matthias AR, Green AT. The comparative advantage of NGO 
(non-governmental organizations) in the health sector—a look 
at the evidence. World Hosp Health Serv. 1994;30:10–15. 

 8. U.S. Department of State. Non-governmental organizations 
(NGOs) in the United States. Available at https://www.state.
gov/non-governmental-organizations-ngos-in-the-united-states/. 
Accessed February 6, 2023.

 9. Ng-Kamstra JS, Riesel JN, Arya S, et al. Surgical non-governmental  
organizations: global surgery’s unknown nonprofit sector. World 
J Surg. 2016;40:1823–1841. 

 10. United Nations. Civil Society Unit: NGO Relations. Available 
at https://www.un.org/en/get-involved/un-and-civil-society. 
Accessed January 31, 2023.

 11. The Plastic Surgery Foundation. Volunteers in Reconstructive 
Surgery. Available Available at https://www.thepsf.org/pro-
grams/volunteers-in-plastic-surgery. Accessed January 31, 2021.

 12. World Bank. World Bank Data help desk: World Bank Country 
and Lending Groups. Available at https://datahelpdesk.world-
bank.org/knowledgebase/articles/906519. Accessed January 31, 
2023.

 13. Chao G, Muhittin A. Understanding collaboration among non-
profit organizations: combining resource dependency, institu-
tional, and network perspectives. Nonprofit and Voluntary Sector 
Quarterly. 2005;34:340–361. 

 14. Rouhi N, Gorji HA, Maleki M. Nongovernmental organizations 
coordination models in natural hazards: a systematic review. 
J Educ Health Promot. 2019;8:44. 

 15. Shrime MG, Sleemi A, Ravilla TD. Charitable platforms in global 
surgery: a systematic review of their effectiveness, cost-effectiveness, 
sustainability, and role training. World J Surg. 2015;39:10–20. 

 16. World Health Organization. Disability-adjusted life years. 
Available at https://www.who.int/data/gho/indicator-metadata-
registry/imr-details/158. Accessed January 31, 2023.

 17. Corlew DS. Estimation of impact of surgical disease through 
economic modeling of cleft lip and palate care. World J Surg. 
2010;34:391–396. 

 18. Chao TE, Sharma K, Mandigo M, et al. Cost-effectiveness of sur-
gery and its policy implications for global health: a systematic 
review and analysis. Lancet Glob Health. 2014;2:e334–e345. 

 19. Mock CN, Donkor P, Gawande A, et al; DCP3 Essential Surgery 
Author Group. Essential surgery: key messages from Disease 
Control Priorities, 3rd edition. Lancet. 2015;385:2209–2219. 

 20. Gosselin RA, Heitto M. Cost-effectiveness of a district trauma hos-
pital in Battambang, Cambodia. World J Surg. 2008;32:2450–2453. 

 21. Gosselin RA, Maldonado A, Elder G. Comparative cost- 
effectiveness analysis of two MSF surgical trauma centers. 
World J Surg. 2010;34:415–419. 

 22. Gosselin RA, Thind A, Bellardinelli A. Cost/DALY averted in a 
small hospital in Sierra Leone: what is the relative contribution 
of different services? World J Surg. 2006;30:505–511. 

 23. Nthumba PM. “Blitz surgery”: redefining surgical needs, training, 
and practice in sub-Saharan Africa. World J Surg. 2010;34:433–437. 

 24. McIntyre JK, Schoenbrunner AR, Kelley KD, et al. Predictors, 
quality markers, and economics of volunteering interna-
tionally: results from a comprehensive survey of american 
society of plastic surgeons members. Plast Reconstr Surg. 
2017;140:617–626. 

 25. Daniels KM, Yu EY, Maine RG, et al. Palatal fistula risk after pri-
mary palatoplasty: a retrospective comparison of humanitarian 
operations and tertiary hospitals. Lancet. 2015;385:S37. 

mailto:albert.chao@osumc.edu
https://doi.org/10.1016/S0140-6736(10)60392-3
https://doi.org/10.1016/S0140-6736(10)60392-3
https://doi.org/10.1016/S0140-6736(10)60392-3
https://doi.org/10.1001/archopht.1993.01090120037015
https://doi.org/10.1001/archopht.1993.01090120037015
https://doi.org/10.1016/s0020-7292(03)00072-9
https://doi.org/10.1016/s0020-7292(03)00072-9
https://doi.org/10.1016/s0020-7292(03)00072-9
https://doi.org/10.1007/s00268-014-2937-9
https://doi.org/10.1007/s00268-014-2937-9
https://doi.org/10.1057/9780230371200_3
https://doi.org/10.1057/9780230371200_3
https://doi.org/10.1057/9780230371200_3
https://www.state.gov/non-governmental-organizations-ngos-in-the-united-states/
https://www.state.gov/non-governmental-organizations-ngos-in-the-united-states/
https://doi.org/10.1007/s00268-016-3486-1
https://doi.org/10.1007/s00268-016-3486-1
https://doi.org/10.1007/s00268-016-3486-1
https://www.un.org/en/get-involved/un-and-civil-society
https://www.thepsf.org/programs/volunteers-in-plastic-surgery
https://www.thepsf.org/programs/volunteers-in-plastic-surgery
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519
https://doi.org/10.1177/0899764005275411
https://doi.org/10.1177/0899764005275411
https://doi.org/10.1177/0899764005275411
https://doi.org/10.1177/0899764005275411
https://doi.org/10.4103/jehp.jehp_201_18
https://doi.org/10.4103/jehp.jehp_201_18
https://doi.org/10.4103/jehp.jehp_201_18
https://doi.org/10.1007/s00268-014-2516-0
https://doi.org/10.1007/s00268-014-2516-0
https://doi.org/10.1007/s00268-014-2516-0
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/158
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/158
https://doi.org/10.1007/s00268-009-0198-9
https://doi.org/10.1007/s00268-009-0198-9
https://doi.org/10.1007/s00268-009-0198-9
https://doi.org/10.1016/S2214-109X(14)70213-X
https://doi.org/10.1016/S2214-109X(14)70213-X
https://doi.org/10.1016/S2214-109X(14)70213-X
https://doi.org/10.1016/S0140-6736(15)60091-5
https://doi.org/10.1016/S0140-6736(15)60091-5
https://doi.org/10.1016/S0140-6736(15)60091-5
https://doi.org/10.1007/s00268-008-9708-4
https://doi.org/10.1007/s00268-008-9708-4
https://doi.org/10.1007/s00268-009-0230-0
https://doi.org/10.1007/s00268-009-0230-0
https://doi.org/10.1007/s00268-009-0230-0
https://doi.org/10.1007/s00268-005-0609-5
https://doi.org/10.1007/s00268-005-0609-5
https://doi.org/10.1007/s00268-005-0609-5
https://doi.org/10.1007/s00268-009-0256-3
https://doi.org/10.1007/s00268-009-0256-3
https://doi.org/10.1097/PRS.0000000000003594
https://doi.org/10.1097/PRS.0000000000003594
https://doi.org/10.1097/PRS.0000000000003594
https://doi.org/10.1097/PRS.0000000000003594
https://doi.org/10.1097/PRS.0000000000003594
https://doi.org/10.1016/S0140-6736(15)60832-7
https://doi.org/10.1016/S0140-6736(15)60832-7
https://doi.org/10.1016/S0140-6736(15)60832-7

