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Abstract:  

Background: The burden of cardiovascular and related conditions is rapidly increasing in low- 

and middle-income countries, where health systems are generally ill-equipped to manage chronic 

disease. Policy makers and health systems need to make decisions on how to allocate limited 

health resources with an understanding of the drivers and costs of CVD-related conditions.     

  

Methods: A systematic review of the published literature on providing preventive care and 

treatment for cardiovascular and related diseases in low- and middle-income countries was 

undertaken. Total costs of prevention or treatment per person or per year were inflated to 2012 

USD for comparability across geographic settings and time periods.   
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Results: Sixty-nine articles and one hundred and eighty-five unit costs were identified regarding 

cardiovascular and related conditions including: treatment and prevention of CVD risks factor at 

the individual and population levels, treatment and prevention of ischemic heart disease, stroke, 

heart failure, non-ischemic heart disease, diabetes, and chronic kidney disease. Most articles 

evaluated clinical interventions in middle-income countries, with China, India, Brazil, and 

South Africa predominating. Disease prevention at the population and community levels were 

the lowest-cost interventions, while treatment of chronic kidney disease was the most 

expensive.   

  

Conclusions: Prevention interventions and treatment of conditions at early stages are much less 

expensive to provide than other treatments for cardiovascular and related diseases at advanced 

stages. Low- and middle-income countries who are beginning to fund CVD interventions can 

more efficiently allocate resources given an understanding of what drives costs of CVD 

prevention and treatment.  
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1. Introduction  

1.1 Background  

Cardiovascular and related diseases, such as type 2 diabetes mellitus (T2DM) and chronic kidney 

disease (CKD), are the leading cause of global morbidity and mortality (1). Major co-morbid 

conditions for cardiovascular disease, including hypertension, diabetes, and chronic kidney 

disease, are also increasing in prevalence, as is exposure to non-communicable disease (NCD) 

risk factors such as urbanization, tobacco use, and sedentary behavior (2). The growing 

prevalence of these conditions is particularly troublesome in low- and middle-income countries 

(LMICs), where age-specific rates for NCD mortality are nearly twice as high as in high-income 

countries(3), and treatment can be very costly for LMICs (4). There is evidence that health 

systems in these settings are already strained by the dual burden of infectious and chronic 

disease, especially in resource-limited settings (5). Many people suffering from cardiovascular 

disease in LMICs remain untreated, or their conditions are poorly managed, due to lack of access 

to primary health care and cost barriers (6).  

    

The movement to prevent and control NCDs in LMICs is gaining momentum in the global health 

sector. Targets such as 25x25 and 40x30 [CITE] are unprecedented in putting NCDs on the 

international agenda. For these targets to become reality, however, there is a need to better 

understand resource utilization and the costs of treatment and prevention programs to inform 

their health policy and planning. Economic evaluations of cardiovascular prevention and 

treatment in low-resource settings are especially important for settings that do not yet have 

policies or the infrastructure in place to address these emerging issues (7). Unfortunately, 
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financial and economic cost estimates of these interventions in LMICs are limited, hindering 

decisions on health system planning and resource allocation.    

  

Recent studies have examined literature on financial and economic burden or cost-effectiveness 

of CVD interventions in LMICs (6, 8-11). To complement this information, we present a 

systematic literature review of the intervention and treatment health care costs of cardiovascular 

and related conditions in LMICs from a provider perspective, which to date are poorly 

understood. We considered prevention programs and treatment costs for cardiovascular and 

related conditions. Specifically, we consider diabetes, chronic kidney disease, hypertension, 

stroke, ischemic heart disease, and non-ischemic heart diseases. We chose these conditions 

because of their interrelated risk factors, prevention strategies, and interventions, such as tobacco 

cessation or hypertension control. We will refer to the entire grouping as “CVD” throughout the 

remainder of the paper.   

1.2 Objectives  

Our primary objective is to present the level and variability in known direct medical or 

programmatic costs for preventing and treating CVD in LMICs. We identify gaps and suggest 

future economic research needs to support policy development, resource allocation, and decision 

making.  Our secondary objective is to qualitatively assess the reasons for variations in costs 

across different CVD studies.  
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2. Methods  

2.1 Search Strategy and Article Retrieval  

We conducted a disease- and country-specific systematic review of published literature following 

PRISMA guidelines.    

The search strategy used Medline, EMBASE, NHS-EED, HEED and EconLit databases, using 

terms related to LMICs, economic analysis and cardiovascular disease. See Appendix 1 for the 

full strategy. We limited our results to articles published on or after January 1st, 2000 until 

approximately July 1st, 2014. In addition, we examined the references of retrieved articles and 

systematic reviews for potentially relevant studies. After downloading the database results, 

adding records from other sources and removing duplicates, researchers conducted the first round 

of screening by reading article titles and abstracts and discarded records that did not meet the 

following criteria.   

• Included an economic evaluation  

• Included evaluation of at least one low- or middle-income country (as defined by the 

World Bank)  

• Referred to our previously standardized list of cardiovascular or related-related 

conditions  

• Made available in English   

• Published on or after January 2000.   

  

Two independent reviewers screened the full text of the remaining articles. We used both the  

Drummond Checklist and Mogyorosy and Smith’s 2012 literature review for guidance in  

creating the following guidelines regarding quality and inclusion[12, 13]:   
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• The study must have conducted at least one type of economic evaluation, including 

cost analysis, cost-effective analysis, or cost-utility analysis, with clearly presented 

unit cost data.   

• We did not consider studies with net costs presented only in ratios, such as 

disabilityadjusted life years (DALYs), quality adjusted life years (QALYs), or life-

years saved (LYS).   

• The paper must have utilized either original unit cost data regarding a CVD 

intervention, or unit costs from a credible and known source, such as WHO-CHOICE.   

• The paper must have presented direct intervention costs (medical or programmatic) 

from the provider perspective, regardless of payer or indirect costs. Studies from 

alternative perspectives were considered if they delineated provider costs.   

• The study had to meet certain quality standards, which includes having a description 

of the intervention and analysis, detailing the time and location of data collection, and 

clearly stating the year and currency of presented costs (See Figure 1 for Article 

Selection Process).  

2.2 Data Extraction  

We created an excel database and entered detailed information on each eligible study, including 

condition, country or region, target population, type of treatment or intervention, and level of 

care.  We also noted study methods, such as: type of economic evaluation, perspective, sample 

size, exchange rate, discount rate, sensitivity analysis, and cost categories and metrics.  The total 

treatment or intervention costs, defined as the total cost per patient, per beneficiary, or per capita, 

were extracted in their original currency and year. For acute events, we used the total cost per 

patient as presented. For recurring costs, such as hemodialysis treatments or ongoing 

hypertension management, we pulled the cost per treatment or per year.  Inpatient or outpatient 

visit data were noted where available. Most studies included multiple data points, particularly if 

they discussed more than one CVD intervention or more than one geographic setting.   

  

We converted all costs to US Dollars (2012), the currency and year in which we present all costs 

in this paper. When possible, we extracted the data in local currency units (LCUs), inflated it to 
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2012 rates using the World Bank consumer price indices, and converted it to 2012 US Dollars 

via World Bank rates. When costs were presented for regions, we used the largest LMIC country 

in the region as a proxy. For data presented in international dollars, we converted it back into 

LCUs using World Bank Purchasing Power Parity, then followed our standard processes. Once 

the data was in a common currency, we grouped similar interventions and qualitatively compared 

the magnitudes and variability of total and input costs.  We combined data into two overarching 

groups: risk factor (prevention) and disease (treatment) interventions. The first group was further 

broken down into individual-level and population-level interventions for risk factors. The 

treatment group focused specifically on ischemic heart disease, non-ischemic heart diseases, 

stroke, heart failure, type two diabetes mellitus, and chronic kidney disease.  

3. Results  

The systematic search identified 3809 unique articles, of which 181 were retrieved for full-text 

review. 69 studies met our final inclusion criteria, presenting approximately 185 unit costs (See 

Figure 1: Article Selection Flow Chart). The majority of articles were excluded after the initial 

screening because they were duplicates or they clearly did not meet basic inclusion criteria.    

3.1 Basic characteristics of studies  

The number of published articles for CVD costs in LMICs has increased dramatically since 

2000, as seen in Figure 2. In fact, we identified only five articles in the years 2000-2006, 

increasing to 16 articles published in 2013 alone.  Most of the cost data reflected clinical 

treatments in urban areas of middle income countries, with less than half of the studies assessing 

costs at a rural, regional, or national level (n=30).   
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The cost data was concentrated in Asian countries (n=41), primarily driven by India (n=10) and 

China (n=14). In fact, over a quarter of our cost data came from China; India contributed the next 

highest amount of data at 12%. One-third of our cost data concerned diabetes, which was a 

considerably higher proportion than any other condition, and two-thirds of those diabetes costs 

were from Asian-based studies. Sub-Saharan Africa, by contrast, mainly produced data regarding 

stroke and hypertension. Other regions did not produce noteworthy cost trends by condition.   

  

Although most of the interventions took place in traditional healthcare settings, we identified 

policy and platform costs as well. Six studies (n=6) produced 18 data points regarding policy 

costs, mainly concerning diabetes awareness, salt reduction, and tobacco regulation. Ten studies 

(n=10) looked at interventions conducted from non-clinical platforms, including schools, 

community centers, and home-health programs. One study even looked at shutting down main 

streets periodically to promote physical activity.  

3.2 Economic evaluation methods  

We obtained cost data from a variety of economic evaluations. More than half of the articles 

(n=39) were cost analyses, meaning they only collected and presented data on costs, although 

many cost-effectiveness analyses and cost-of-illness studies, which collect and present other data 

in addition to costs, met our inclusion criteria as well (n=24, n=6 respectively). More studies 

were empirical than modeled (n=51, n=28 respectively), with data from an actual event rather 

than making predictions about hypothetical events. In the empirical studies, most of the data was 
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collected retrospectively (n=29) by reviewing health records (n=33). The 17 remaining studies 

used an ingredients approach, taking the sum cost of activities and resources used, and only one 

study used a questionnaire to collect data. Of the 69 studies, about half converted their costs in 

US Dollars for presentation (n=35). Although it is difficult to measure the quality of a study 

objectively, economic evaluation guidelines recommend discounting future costs and conducting 

sensitivity analyses when assumptions are made. We noted that approximately one-third of the 

studies conducted sensitivity analysis, and one-third used discounting in their methods; 15 

articles used both.  

  

The majority of studies were from a provider perspective (n=39), however we also included 31 

studies using either societal or patient perspective (n=22, n=9 respectively). The latter types of 

studies were included because they disaggregated the direct medical costs from other costs, 

including out-of-pocket expenses, transportation, and foregone income. About one-half of the 

studies disaggregated their costs into categories, the most common of which were personnel, 

diagnostic tests, screening, medications, and hospitalization fees. Papers with disaggregated cost 

inputs were more likely to mention cost aspects of condition severity, length of inpatient stay, 

and the influence of medical complications. These are important factors in understanding what 

drives the cost of CVD care, and allowed for a degree of comparison.  
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3.3 Population level costs for the prevention of cardiovascular disease, diabetes 

& kidney disease  

Many of the World Health Organization’s (WHO) designated best buys for CVD prevention 

occur at a population level, seeking to affect environmental elements and bypassing common 

barriers to healthcare access. Unfortunately, information on the costs of enacting populationlevel 

interventions was limited relative to costs for person-directed or clinical interventions.  Of ten 

articles identified, four addressed tobacco reduction(14-17), three presented legislation or 

policies to reduce salt intake(14, 17, 18), three articles regarding diabetes prevention (18-21), and 

three articles that addressed health promotion in the general population(14, 22, 23).  We did not 

identify population-level prevention costs from any low-income countries, or any place located 

in sub-Saharan Africa.  Tobacco taxation, one of the most cost-effective tools to prevent CVD, 

was generally outside the scope of our study given the complex nature of tax structures.  

    

The average cost of national prevention programs ranged from less than $0.01 to $2.84 per 

capita.  Low per capita costs can quickly translate into high overall program costs depending on 

the country’s population and geographic distribution to reach at risk or hard to reach populations.  

Three studies mentioned diabetes prevention costs, engaging tactics such as mass media 

campaigns, nationwide screening programs, and community health promotion programs, for 

which media campaigns were by far the cheapest (19-21). Total program costs varied from 

$11,000 per year to implement graphic warning labels on cigarette packaging in Vietnam to more 

than $200 million per year to enforce processed foods salt reduction in Turkey (16, 18). Two 

papers used school as platforms to reach individual children. The program for tobacco cessation 
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education cost about $13,000 per school for a two year program; the childhood obesity reduction 

combined various nutrition and physical activity interventions to cost between $9-$31 per 

participant (15, 22). Whether at the national, community, or school level, population-level 

interventions aimed at behavior modification and awareness were relatively inexpensive.  

3.4 Individual level costs for the prevention of cardiovascular disease, diabetes 

& kidney disease  

CVD prevention on an individual level, including regular medical checkups, screenings, and 

preventive medication, require a certain level of healthcare infrastructure. This may explain why 

we did not identify any individual prevention costs for low-income countries or countries in 

subSaharan Africa.  We identified nine articles with individual prevention costs, although due to 

the interrelated nature of CVD conditions, many treatments covered in the following sections 

may be considered prevention for other conditions.  Primary prevention of CVD took place in 

either community health centers or with home health education, costing about $5 in Pakistan and 

$8 in China (24, 25). Screening for dyslipidemia in Thailand cost around $5 per screening and 

$37 per case detected (26, 27). Bupropion treatment for tobacco cessation cost about $123 per 

patient per year in Argentina (28). Prevention of rheumatic heart disease cost $26-$46 in India, 

depending on the level of care. Salomon et al (2012) calculated the national cost for individual 

prevention of stroke, heart failure and T2DM, which cost roughly $0.16, $0.03, and $0.53 per 

capita per year respectively(17).  

3.5 Individual level costs for treating ischemic heart disease (IHD)  

Ischemic heart disease (IHD) treatment costs generally correlated with levels of severity, from 

outpatient treatment of hypertension to hospitalization for severe acute events, such as a heart 
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attack. Hypertension treatment with outpatient visits and medication cost about $40 per patient 

per year in both Tanzania and Thailand(29, 30).  One paper totaled the annual cost of 

hypertension management at $169 in South Africa, although the components of this total are 

unclear(31). The annual cost of managing hypertension in China, including inpatient and 

outpatient care as well as medication, cost about $566 per patient per year according to one 

study. Another study based in China reported that an inpatient visit averaged $817 and an 

outpatient visit averaged $20 (32, 33). Three studies focused on pharmacological treatment, 

which varied by location and type of medication. In Argentina, annual medication for high blood 

pressure and high cholesterol cost $52 and $125 respectively, with the modified polypill strategy 

costing about $109 annually(28).  Hypertension drug costs varied in sub-Saharan Africa, ranging 

from $2-$17 in Nigeria, and $2-$76 in Tanzania(34, 35). Both papers noted that advanced 

hypertension and the need to take several medications simultaneously drove the higher end of the 

range.   

  

Beyond hypertension management, treatment of IHD typically consists of diagnostic procedures 

(36), surgical procedures (31, 36-38), and post-operative care (31, 39). An inpatient visit 

averaged $8,800, with a range from $2,304 to $22,500. The highest inpatient costs were 

associated with longer hospitalization periods, more severe conditions, and surgical interventions 

(28, 33, 40). The costs of surgical procedures, including catheter-based procedures (stenting and 

angioplasty) or coronary artery bypass surgery (CABG), ranged from $4,000-$22,000 per patient 

per procedure depending on the diagnostics, the complexity of the procedure, and whether 

medical therapy and recovery costs are included in the total cost estimates. A CABG procedure 
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cost $10,000 in China and $22,000 in South Africa, although both costs were pulled from 

hospital price lists and were not itemized (31, 36).  Gaziano et al (31) noted in their model that 

preventative treatment of IHD, based on absolute risk rather than on target blood pressure, was 

important due mainly to high costs of surgery and post-operative care. Surgical interventions also 

carry a risk of hospital-acquired infections which substantially raises the cost of an IHD 

procedure; one study in India estimated bacteremia caused the cost to increase by as much as 

$21,000 (39). Of the five papers identified with costs of IHD surgical procedures, only one broke 

down that cost into sub-categories that included bed charges, diagnostics, medication, 

consultation, surgery, blood bank, and bedside procedures (31, 36-39).  The others simply cited 

private hospital data for their unit costs. Information on surgical procedure costs comes mainly 

from middle income countries, with very little information from low income countries.  

3.6 Individual level costs for treating stroke  

We identified 16 articles analyzing stroke care in LMICs, which is a large amount of robust data 

relative to available data for other conditions. Our search returned data on two types of stroke: 

ischemic stroke, which occurs as a result of an obstruction in a blood vessel to the brain, and 

hemorrhagic stroke, which occurs when a blood vessel ruptures in the brain. Ischemic stroke is 

the more common of the two, is generally easier to treat, and has a lower case-fatality rate. These 

characteristics often lead to lower treatment costs. Four articles compared the costs of 

hemorrhagic stroke (HS) and ischemic stroke (IS) treatment (41-44).  In Turkey and Brazil, the 

mean provider cost of treating HS were approximately 50% higher than IS (41, 42). This trend 

held true to a lesser extent in Chinese study, where HS cost about 19% more than IS care; the 

difference between subtypes in Malaysia was not significant (43, 44). In all four articles, the 
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subtypes of stroke had similar imaging and lab work costs, however hemorrhagic strokes were 

generally more severe, required longer hospital stays, and involved surgical or intensive care unit 

costs.   

  

The majority of articles provided the inpatient cost per stroke event, but did not distinguish the 

type of strokes (28, 31, 43-48).   Differences in inpatient costs reflected variation in geographic 

setting, clinical capacity, and average length of stay.  In Congo, a low-income countries, the 

average length of stay was less than 6 days and the average cost was $400 per inpatient stay (45).   

In Pakistan, another low-middle income country, average inpatient costs with mean LOS 3-5  

days varied by ward type, ranging in cost from $1800 in the general ward to $6500 in the 

intensive care unit (49).   In China and Malaysia, inpatient care costs ranged from $1140 to 

$2407 depending on the LOS, which averaged 6.5 days in Malaysia and was as high as 20 days 

in China (43, 44, 47, 48). Inpatient costs for treating stroke were higher in upper income 

countries, with $3630 per inpatient stay in Argentina and about $17000 in South Africa. A single 

paper looked at identifying patients at high-risk for stroke in order to provide preventive care in 

China; these interventions, including medication, behavior modification, in- and out-patient 

visits, cost about $500 per year (48).  

3.7 Population and individual level costs for treating type 2 diabetes mellitus 

(T2DM) and chronic kidney disease (CKD)  

Type 2 diabetes mellitus management focuses on many of the same behavior changes as CVD, 

and if neglected can lead to complications such as ulcers, blindness, and kidney failure. Diabetic 

foot ulcers and retinopathy were the most cited consequences of untreated diabetes, with severity 
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and screening driving the costs of both (50-54).  T2DM treatment costs in LMICs varied 

significantly due to ranging severities, comorbidities and sequelae. Inpatient costs are available 

only from middle-income countries supplied (33, 55-58); outpatient costs ranged from $5 per 

visit in Thailand to $34 in China (33, 55, 59, 60). Seven articles discussed annual care costs to 

manage T2DM in a clinic or community health center setting, costing on average $400 

($77$1,336). The average to manage diabetes in a hospital setting rose to $990 ($56-$2,480) per 

year (56, 61-66). Screening and diagnostic costs varied from population-wide programs to 

community screening programs.   

  

Chronic kidney disease treatment, including that of end-stage renal disease (ESRD), consisted of 

long-term dialysis and renal transplant costs. One session of hemodialysis for ESRD could cost 

$79 in Jordan, $80 in Sudan and $97 in Iran (65, 67, 68). ESRD treatment in China, Malaysia, 

and Thailand varied from $29,000 to $106,000, including dialysis, renal transplants, and 

postoperative maintenance (69).  Kidney transplantation and post-operative maintenance for 

kidney failure ran from $5,000 to $21,000 in the Sudan and Iran, respectively (68, 70).  

3.8 Individual level costs for treating heart failure and non-ischemic heart diseases  

Other types of heart conditions, such as heart failure, Chagas cardiomyopathy (CC), congenital 

heart disease, and rheumatic heart disease, are important sources of health burden in LMICs, 

however the literature on their treatment costs is sparse. Treatment costs of heart failure were 

poorly described and difficult to compare across settings, although CC was found to be more 

expensive to treat than heart failure from other etiologies (71). Other literature focused on 

preventing and treating rheumatic fever to avoid high costs of rheumatic heart disease treatment 
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(72-74). One paper based in a tertiary hospital in Brazil noted that congenital heart surgery and 

post-operative care would cost around $1,500 per patient.  

4. Discussion  

This study highlights the paucity of quality cost data on cardiovascular and related diseases in  

LMICs and underscores the need for caution when interpreting cost data from multiple studies.   

The available data reveals that treatment of advanced cardiovascular and related diseases is 

prohibitively expensive for most people living in LMICs, and little is known about the costs of 

scaling up prevention and early treatment interventions to avoid catastrophic health expenditures. 

Focusing on what is known about CVD costs, we urge future studies to disaggregate their cost 

inputs for more robust interpretation of results and we highlight particular areas for further 

economic exploration.  

4.1 The complexity and variation in cardiovascular and related condition costs  

Treating CVD and its risk factors is complex, due in part to the interrelationship between 

hypertension, diabetes, and ischemic heart disease, and the fact that multiple shared risk factors 

affect CVD health outcomes.  The clinical heterogeneity of CVD can make treatment costs for a 

single condition much more variable than in the case of infectious diseases or some other chronic 

diseases.  For instance, CVD encompasses different types of heart and related diseases, such as 

hypertension, stroke, and heart failure, with different levels of severity, and associated care and 

management.  There are numerous clinical protocols for treating complicated conditions, and 

treatment includes different combinations of drugs, diagnostics and imaging technologies, 

surgery and different requirements for inpatient care and follow-up visits, making comparisons 
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between studies all but impossible. Additionally, there are large variations in clinical 

characteristics, capabilities, and practices among and within countries; it is possible to have a 

wide distribution of costs even within a hospital if they offer various levels of care, such as 

general, specialty, and intensive care wards(49).    

  

The variation in cost methodology in our identified body of literature is one reason for the 

observed variation in costs. There was a lack of standard reporting across the studies, most 

notably in the failure to describe cost ingredients. When studies disaggregated costs, there were 

not clear and common categories for input or activity cost categories. In addition, for 

disaggregated input costs, it was unclear when activities included personnel in the costs.  Many 

studies provided costs for imaging, diagnostic or therapeutic services, without indicating whether 

personnel costs were included.  Surgery was a common category, but descriptions of what 

resources comprised surgery or surgical procedures were absent from the majority of the studies. 

We also noticed a lack of clinical protocol reporting in publications. Using established and 

accepted protocols for CVD interventions to guide economic evaluations has the potential to 

increase comparability across studies and accessibility for clinicians.   

  

Trends in the data emerged despite these limitations. Cost data was most informative when 

disaggregated into categories and inputs, allowing the reader to better understand heterogeneity 

and make more useful comparisons.  Empirical and modeling studies were both beneficial, 

however the empirical studies presented more detailed data based on inputs and the main drivers 
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of costs. Modeling studies were often vague about their cost inputs, but were able to capture 

longer time frames and larger populations, which are important aspects for policy-makers to 

consider.   

  

Promotion and primary prevention were less expensive and had lower unit costs than treating 

CVD, and this finding is consistent for each condition where data is available, including heart 

disease, stroke, and diabetes. The least expensive intervention were population prevention 

strategies to reduce tobacco use and salt consumption, both listed as WHO Best Buys, while 

chronic kidney disease was the most expensive to treat of all conditions followed by surgical 

interventions for ischemic heart disease (Figure 3).  Promotion policies for salt, tobacco and 

cholesterol control were inexpensive at less than $1.00 per person per year, but also ranged from 

around $0.15 per person per year for mass media campaigns to a higher average cost of $0.80 per 

person per year for cholesterol control (14). Tobacco cessation programs costs vary and depend 

on whether individual or population based platforms are being used.  For example, average unit 

costs ranged from less than a cent per person per year for package warnings in Vietnam 

(Solomon 2012) to $10,000 for school based smoking cessation programs in India (15).  These 

cost estimates are useful for considering scaling up national prevention programs, as low per 

capita costs can quickly translate into high overall program costs depending on the country’s 

population and geographic distribution.    

4.2 Gaps in the literature  

Our review identified critical gaps in information and demonstrated substantial heterogeneity in 

both prevention and treatment costs for CVD across the limited available data for LMIC 
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countries. The most obvious gap was the need for more consistent methodology, with clear 

presentation of data on cost ingredients and drivers. Cost data is used to inform resource 

allocation and to improve efficiency; health policy officials need to understand the underlying 

causes of health expenditures in order to make nuanced decisions. We identified no longitudinal 

studies in LMICs, however several modelled studies looked at health costs over a longer period 

of time. Longitudinal studies would be particularly revealing regarding costs of chronic 

conditions, such as hypertension and diabetes, which require lifelong management. In the 

absence of longitudinal studies, health decision-makers are allocating CVD resources with an 

incomplete picture of future costs.   

  

There have been very few economic evaluations of CVD conditions conducted in low-income 

countries. While these countries are likely the most heavily resource-constrained, they are also 

likely the least prepared to prevent and treat CVD conditions. Particularly distressing is the fact 

that we found no data on the cost of diabetes care in low-income countries. Middle-income 

countries, particularly upper-middle income countries such as Brazil, China, and South Africa, 

have produced research or publications regarding technologically-complex interventions, 

revealing relatively higher health system capacity. As the double-burden of infectious and 

chronic conditions increases, and policy makers in low-income countries divert health resources 

to the chronic conditions, published studies from other LMICs can provide economic evidence 

on CVD interventions. Population-level interventions will be important, as tobacco cessation, 

salt reduction, and physical activity promotion are inexpensive policies that can prevent a large 

portion of CVD burden. Platforms to reach low-resource populations will also be important study 
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subjects, as schools, mobile clinics, community programs, peer-education programs, and primary 

care facilities will be the best outlets for prevention and early management of CVD conditions.  

5. Conclusion  

Settings that do not currently offer NCD services will be looking for relevant costing data and 

information to use for guidance in their national planning. The current body of available 

literature underscores common sense regarding chronic disease: prevention is cheaper than 

treatment, and management of conditions is cheaper in early stages rather than advanced. 

Primary prevention and early management care can occur at primary care levels with less 

sophisticated human resource and equipment needs, making local health delivery platforms an 

attractive option in low-resource settings. There is currently a sub-optimal amount of evidence 

for CVD treatment and prevention costs in LMICs, particularly low-income countries.   

As NCD prevalence grows, there will certainly be more research on the cost of implementing 

CVD interventions in low-resource settings. To inform the design, implementation, and scale-up 

of evidence-based interventions, there will be demand for high quality cost data. Such data will 

be critical inputs into decision makers’ assessment for investing in the reduction of NCDs, such 

as CVD. In addition to following recommended costing analysis protocol, future research on the 

costs of CVD prevention and care should prioritize understanding cost drivers in interventions to 

inform resource-constrained health policy.  Standard methods of care or clinical protocol should 

be used to inform costing studies when possible. Future research should either use these 

protocols to conduct economic analyses, or at least as a reference point, to make cost studies 

more comparable and highlight differences in available treatment across settings.   
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Global prevalence of cardiovascular and related conditions will continue to increase in the 

absence of aggressive interventions. Aware of the risks, costs, and available interventions, 

decision-makers’ best option is to act early in order to reduce and prevent the harm these 

conditions cause on individuals and communities.    
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Table 1: Total Costs of Preventive Care and Treatment of Cardiovascular Disease, Diabetes, and Kidney Disease  

       Category  Intervention or Treatment  Country  
Cost Presented 

in Paper  Unit   Currency (Year)  
Cost in   
USD (2012)  Unit  

Prevention of Cardiovascular Disease, Diabetes & Kidney Disease        

       
 

   

Individual Level          

Primary Prevention   
  of CVD  

Community Hypertension Control Program: Home 

Health Education and General Practitioner(24)  Pakistan  3.99   
Per patient per 

year  US (2007)   $4.96  
Per patient 

per year  

      
Community Hypertension Control Program: Home 

Health Education(24)  Pakistan  3.34   
Per patient per 

year  US (2007)   $4.15  
Per patient 

per year  

      

Community Hypertension Control Program: General 

Practitioner(24)  Pakistan  
    

0.65   

Per patient per 

year  US (2007)   $0.81  

Per patient 

per year  

      

Community Hypertension Reduction Program 

(1year)(25)  China  
    

7.17   

Per patient per 

year  US (2009)   $8.67  

Per patient 

per year  

      

Guideline-Oriented Training Program for  
Hypertension Control in Community Health 

Centers(75)  China  
    

79.30   Per year  US (2002)   $138.96  Per year  

Secondary Prevention   

 of CVD  
Screening for dyslipidemia as secondary prevention 

among healthy 35-39 year olds(26)  Thailand  
    

127.22   
Per patient 

screened  
Thailand 

(2008)   $4.48  
Per patient 

screened  

      
Screening for dyslipidemia as secondary prevention 

among healthy 35-60 year olds(27)  Thailand  
    

1,043.60   
Per case 

detected  
Thailand 

(2008)   $36.77  
Per case 

detected  

      Home visit by Health Care Professional(30)  Thailand  
    

574.86   Per visit  

Thailand 

(1999)   $25.98  Per visit  

      Bupropion treatment for tobacco cessation(28)  Argentina  
    

117.15   

Per patient per 

year  US (2007)   $123.09  

Per patient 

per year  

  Type 2 Diabetes  Conventional Glycemic Control(17)  Mexico  
    

423,000,000.00   

Per year (total 

country)  $Int (2005)   $0.59  

Per capita 

per year  

  Stroke  Secondary Prevention(17)  Mexico  
    

117,000,000.00   

Per year (total 

country)  $Int (2005)   $0.16  

Per capita 

per year  
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  Heart Failure  Heart Failure Interventions (all)(17)  Mexico  
    

18,000,000.00   

Per year (total 

country)  $Int (2005)   $0.03  

Per capita 

per year  

Rheumatic Heart  

 Disease  
Primary prevention (including culturing and screening 

sore throats)(74)  India  
    

1,088.56   Per patient  India (2007)   $32.61  Per patient  

      Secondary Prevention (treating rheumatic fever)(74)  India  
    

879.35   Per patient  India (2007)   $26.35  Per patient  

 

      Tertiary Prevention (inpatient care, surgery, etc)(74)  India  
    

1,547.17   Per patient  India (2007)   $46.35  Per patient  

Population Level          

   Tobacco Cessation  Graphic Warning Label on Pack(16)  Vietnam  
    

1,492,000,000.00   Per 10 years  

Vietnam 

(2008)   0.00013  

Per capita 

per year  

      Mass Media Campaign(16)  Vietnam  
    

147,559,000,000.00   Per 10 years  

Vietnam 

(2008)   $0.01  

Per capita 

per year  

      Smoking Ban (Public/Work)(16)  Vietnam  
    

213,850,000,000.00   

    
26,000,000.00   

Per 10 years Per 

year (total 

country)  

Vietnam  
(2008)   

$Int (2005)   

$0.02  

$0.04  

Per capita 

per year  

      Tax increase and advertisement ban(17)  Mexico  

Per capita 

per year  

    School program implementation- 2 years(15)  India  
    

7,261.00   Per school  US (2006)   $10,484.16  Per school  

    School program teacher and volunteer training(15)  India  
    

2,020.00   Per school  US (2006)   $2,916.68  Per school  

   Health Promotion  
Annual Program Costs of Shutting down street to 

motor vehicles to promote physical activity(23)  Mexico  
    

10.66   Per participant  US (2010)   $11.01  
Per 

participant  

      
Annual Program Costs of Shutting down street to 

motor vehicles to promote physical activity(23)  Colombia  
    

2.34   Per participant  US (2010)   $2.64  
Per 

participant  

      

Media campaign to reduce either salt, tobacco or 

cholesterol(14)  Vietnam  
    

89,000,000,000.00   Per year  

Vietnam 

(2007)   $0.09  

Per capita 

per year  
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Mass media combination to reduce consumption of 

salt and tobacco and reduce cholesterol levels(14)  Vietnam  
    

167,000,000,000.00   Per year  
Vietnam 

(2007)   $0.18  
Per capita 

per year  

    School-based program - Nutrition Intervention(22)  China  
    

7.80   Per participant  US (2010)   $9.05  

Per 

participant  

      

School-based program - Physical Activity 

Intervention(22)  China  
    

7.70   Per participant  US (2010)   $8.94  

Per 

participant  

      

School-based program - Combined Nutrition & 

Physical Activity Intervention(22)  China  
    

27.18   Per participant  US (2010)   $31.55  

Per 

participant  

   Salt Reduction  Population salt reduction by 30%(17)  Mexico  
    

11,000,000.00   

Per year (total 

country)  $Int (2005)   $0.02  

Per capita 

per year  

      

Health Promotion Campaign to Reduce Salt 

Intake(18)  Tunisia  
    

101,407.00   Per year   $Int (2010)   $0.02  

Per capita 

per year  

      Labelling and monitoring food packaging (18)  Tunisia  
    

67,030.00   Per year   $Int (2010)   $0.01  

Per capita 

per year  

 

      
Mandatory salt reduction of processed foods 

(reformulation) and monitoring(18)  Tunisia  
    

 136,951.00   Per year   $Int (2010)   $0.02  
Per capita 

per year  

      

Health Promotion Campaign to Reduce Salt 

Intake(18)  Turkey  
    

 5,287,500.00   Per year   $Int (2010)   $0.08  

Per capita 

per year  

      Labelling and monitoring food packaging (18)  Turkey  
    

 120,452,534.00   Per year   $Int (2010)   $1.72  

Per capita 

per year  

      
Mandatory salt reduction of processed foods 

(reformulation) and monitoring(18)  Turkey  
    

 198,690,082.00   Per year   $Int (2010)   $2.84  
Per capita 

per year  

   Type 2 Diabetes  Diet or exercise intervention in a community(19)  China  
                                   
362.00   

Per patient per 

year  US (2007)   $512.70  

Per patient 

per year  
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Both diet and exercise intervention in a 

community(19)  China  
                                   
371.00   

Per patient per 

year  US (2007)   $525.45  

Per patient 

per year  

      
Community-level program conducting diabetes risk 

score(21)  China  
                                        
5.40   

Per 1000 people 

per year  
Euro area 

(2010)   $8.30  

Per 1000 

people per 

year  

      Health Promotion and Informational Booklet(21)  China  
                                      
31.30   

Per 1000 people 

per year  
Euro area 

(2010)   $48.11  

Per 1000 

people per 

year  

      Diabetes Prevention Newspaper Articles(21)  China  
                                        
7.70   

Per 1000 people 

per year  
Euro area 

(2010)   $11.84  

Per 1000 

people per 

year  

      Diabetes Prevention Radio Ads(21)  China  
                                      
37.50   

Per 1000 people 

per year  
Euro area 

(2010)   $57.64  

Per 1000 

people per 

year  

      

Nationwide population screening program for 

diabetes (citizens 40+): Capillary glucose screening 

tests through the national healthcare system(20)  Brazil  
                                      
76.00   

Per case 

detected  US (2001)   $183.06  
Per case 

detected  

Treatment of Cardiovascular Disease, Diabetes & Kidney Disease                    

Ischemic Heart Disease        

 Ischemic Heart  CABG Procedure (Procedure and Medical  
   Disease  Therapy)(31)  South Africa  

    
11,431.00   Per patient  US (2001)   $22,500.46  Per patient  

CABG Procedure (Procedure only, no medical      

 therapy)(36)  China  
    

 7,300.00   Per patient  US (2007)   $10,339.01  Per patient  

CABG Procedure (Procedure and Medical  
       Therapy)(38)  Armenia  

    
 3,368.19   Per patient  US (2005)   $5,546.46  Per patient  

CABG Procedure (Procedure and Medical  
       Therapy)(39)  India  

    
 8,055.00   Per patient  US (2006)   $11,630.62  Per patient  

 

      

Stenting Procedure (Procedure only, no medical 

therapy)(36)  China  
    

10,000.00   Per patient  US (2007)   $14,163.03  Per patient  
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Catheter-based revascularization Inpatient 

Treatment(31)  South Africa  
    

4,737.00   Per patient  US (2001)   $9,324.18  Per patient  

      Total operative procedures and examinations(37)  Brazil  
    

444.29   Per patient  Brazil (2001)   $455.47  Per patient  

      

Coronary Angioplasty (CA) Diagnostic Strategy 

Including Therapy(36)  China  
    

3,568.00   Per patient  US (2007)   $5,053.37  Per patient  

      
Computed Tomography Angiography (CTA) and  
Coronary Angioplasty (CA) Diagnostic Strategy(36)  China  

    
2,971.00   Per patient  US (2007)   $4,207.84  Per patient  

      Post CHD with CABG (1st year)(31)  South Africa  
    

1,300.00   Per year  US (2001)   $2,558.88  Per year  

      Post CHD with CABG (subsequent years)(31)  South Africa  
    

600.00   Per year  US (2001)   $1,181.02  Per year  

      Post CHD without CABG (1st year)(31)  South Africa  
    

1,500.00   Per year  US (2001)   $2,952.56  Per year  

      Post CHD without CABG (subsequent years)(31)  South Africa  
    

840.00   Per year  US (2001)   $1,653.43  Per year  

      Inpatient Visit (All direct medical costs)(28)  Argentina  
    

4,245.39   Per patient  US (2007)   $4,460.54  Per patient  

      Outpatient Visit (All direct medical costs)(33)  China  
    

245.40   
Per outpatient  
visit  China (2003)   $51.36  

Per 
outpatient  
visit  

      Inpatient Visit (All direct medical costs)(33)  China  
    

11,008.20   

Per inpatient 

stay  China (2003)   $2,304.00  

Per inpatient 

stay  

      Inpatient Visit (All direct medical costs)(40)  Vietnam  
    

31,400,000.00   

Per inpatient 

stay  
Vietnam 

(2005)   $3,257.15  

Per inpatient 

stay  
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   Average CVD Event  

Average Inpatient Treatment (All direct medical 

costs)(31)  South Africa  
    

5,636.00   Per patient  US (2001)   $11,093.74  Per patient  

Hospital-acquired  

 infection  
Additional cost if a CABG or valve replacement 

surgery results in a Hospital-acquired infection (39)  India  
    

14,818.00   Per patient  US (2006)   $21,395.72  Per patient  

   Hypertension  Hypertension Outpatient Treatment(31)  South Africa  
    

86.00   
Per patient per 

year  US (2001)   $169.28  Per patient  

      Hypertension Outpatient Treatment(32)  China  
    

487.30   
Per patient per 

year  US (2010)   $565.54  
Per patient 

per year  

 

      
Hypertension Outpatient Treatment at Urban Health 

Clinic(30)  Thailand  
    

916.54   
Per patient per 

year  
Thailand 

(1999)   $41.42  
Per patient 

per year  

      Hypertension Outpatient Treatment(33)  China  
    

96.90   
Per outpatient  
visit  China (2003)   $20.28  

Per 
outpatient  
visit  

      
Hypertension Outpatient Treatment and 

Medications(29)   Tanzania  
    

38.00   
Per patient per 

year  US (2012)   $38.00  
Per patient 

per year  

      Hypertension Inpatient Visit(33)  China  
    

3,904.00   
Per inpatient 

stay  China (2003)   $817.10  
Per inpatient 

stay  

      Hypertension Drug Treatment (35)  Nigeria  
    

2,100.00   Per month  Nigeria (2010)   $2.38 - $16.66  Per year  

      
Pharmacological high blood pressure and cholesterol 

treatment(34)  Tanzania  
    

1.57   Per year  US (2005)   $2.21 - $76.29  Per year  

    Pharmacological high blood pressure treatment(28)  Argentina  
    

49.72   
Per patient per 

year  US (2007)   $52.24  
Per patient 

per year  

    Pharmacological high cholesterol treatment(28)  Argentina  
    

118.79   
Per patient per 

year  US (2007)   $124.81  
Per patient 

per year  

    Modified poly-pill strategy(28)  Argentina  
    

103.46   
Per patient per 

year  US (2007)   $108.70  
Per patient 

per year  
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    General Outpatient Visit(30)  Thailand  
    

67.82   
Per outpatient  
visit  

Thailand 

(1999)   $3.07  

Per 
outpatient  
visit  

Stroke         

   Hemorrhagic Stroke  

Inpatient Visit for Stroke Care (Average 11.8 Days 

LOS)(41)  Turkey  
    

1,348.00   Per patient  US (2007)   $1,444.46  Per patient  

      

Inpatient Visit for Stroke Care (Average 12 Days 

LOS)(42)  Brazil  
    

1,831.00   Per patient  US (2007)   $2,388.33  Per patient  

      

Tertiary Treatment and Follow-Up - Coiling (6 

months)(76)  Pakistan  
    

304,800.00   Per patient  

Pakistan 

(2007)   $6,236.79  Per patient  

      

Tertiary Treatment and Follow-Up - Endovascular 

clipping (6 months) (76)  Pakistan  
    

187,620.00   Per patient  

Pakistan 

(2007)   $3,839.06  Per patient  

   Ischemic Stroke  

Inpatient Visit for Stroke Care (Average 10.4 Days 

LOS) (41)  Turkey  
    

956.00   Per patient  US (2007)   $1,024.41  Per patient  

 

      

Inpatient Visit for Stroke Care (Average 13.3 Days 

LOS) (42)  Brazil  
    

1,645.00   Per patient  US (2007)   $2,145.71  Per patient  

      

Inpatient Visit for Stroke Care (Average 18.5 Days 

LOS)(47)  China  
    

67.00   

Per patient per 

day  US (2010)   $77.76  Per patient  

      

Inpatient Visit for Stroke Care (Average 18.5 Days 

LOS)(47)  China  
    

983.00   Per patient  US (2010)   $1,140.84  Per patient  

      

Primary prevention for high-risk patients at a tertiary 

hospital (48)  China  
    

435.40   

Per patient per 

year  US (2010)   $505.31  

Per patient 

per year  

   Stroke (Non-Specified)  

Direct Medical Costs for Managing a Stroke Patient in 

Year Following Stroke(77)  Nigeria  
    

62,217.00   Per patient  US (2012)   $62,217.00  Per patient  
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Inpatient Visit for Stroke Care: Average across all 

wards (3-5 Days Ave. LOS) (49)   Pakistan  
    

1,179.00   Per patient  US (2001)   $2,160.99  Per patient  

      

Inpatient Visit for Stroke Care: ICU (3-5 Days LOS)  
(49)  Pakistan  

    
3,583.50   Per patient  US (2001)   $6,568.20  Per patient  

      

Inpatient Visit for Stroke Care: Private Ward (3-5 Days 

LOS) (49)  Pakistan  
    

1,248.00   Per patient  US (2001)   $2,287.46  Per patient  

      

Inpatient Visit for Stroke Care: General Ward (3-5 Days 

LOS) (49)  Pakistan  
    

1,010.00   Per patient  US (2001)   $1,851.23  Per patient  

      Inpatient Visit for Stroke Care (LOS not stated)(31)  South Africa  
    

8,633.00   Per patient  US (2001)   $16,992.95  Per patient  

      Inpatient Visit for Stroke Care (LOS not stated)(78)  Tanzania  
    

138,000.00   Per patient  

Tanzania (2006)   

$160.18  Per patient  

      Inpatient Visit for Stroke Care (LOS not stated)(28)  Argentina  
    

3,455.48   Per patient  US (2007)   $3,630.60  Per patient  

      Inpatient Visit for Stroke Care (Up to 3 Days LOS)(45)  Congo, Rep.  
    

158,120.00   Per patient  

Congo, Rep. (2006)   

$397.19  Per patient  

      Inpatient Visit for Stroke Care (LOS not stated)(33)  China  
    

7,953.10   

Per inpatient 

stay  China (2003)   $1,664.57  

Per inpatient 

stay  

      

Inpatient Visit for Stroke Care: small hospital 

(Average 20 Days LOS)(44)  China  
    

7,119.00   

Per inpatient 

stay  China (2006)   $1,388.31  

Per inpatient 

stay  

      

Inpatient Visit for Stroke Care: tertiary hospital 

(Average 20 Days LOS)(44)  China  
    

12,344.00   

Per inpatient 

stay  China (2006)   $2,407.26  

Per inpatient 

stay  

      
Inpatient Visit for Stroke Care (Average 6.4 Days 

LOS)(43)  Malaysia  
    

3,696.40   
Per patient per 

admission  
Malaysia 

(2005)   $1,431.57  

Per patient 

per 

admission  

      Outpatient Visit(33)  China  
    

264.80   
Per outpatient  
visit  China (2003)   $55.42  

Per 
outpatient  
visit  

      Direct Medical and follow up (6-months)(79)  India  
    

57,381.00   Per patient  India (2011)   $1,173.80  Per patient  
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Heart Failure        

Chagas  
   Cardiomyopathy  

Inpatient treatment for heart failure due to systolic 

or diastolic dysfunction with a Chagas' 

cardiomyopathy diagnosis(71)  Brazil  
    

467.00   Per day  Brazil (2006)   $324.23  Per day  

   Heart Failure  

Inpatient treatment for heart failure due to systolic 

or diastolic dysfunction with Non-Chagas' 

cardiomyopathy (other etiologies) (71)  Brazil  
    

308.00   Per day  Brazil (2006)   $213.84  Per day  

    Inpatient Care (Up to 3 Days LOS)(45)  Congo, Rep.  
    

81,900.00   Per patient  

Congo, Rep. (2006)   

$205.73  Per patient  

      Inpatient Care (Average 6.5 Days LOS)(80)  Brazil  
    

4,033.62   

Per inpatient 

stay  Brazil (2002)   $3,812.90  

Per inpatient 

stay  

      Outpatient Treatment(80)  Brazil  
    

14.40   
Per outpatient  
visit  Brazil (2002)   $13.61  

Per 
outpatient  
visit  

      Outpatient Treatment plus medications(80)  Brazil  
    

557.28   Per year  Brazil (2002)   $526.79  Per year  

Hypertensive  
   Emergency  Treatment Cost (Inpatient and Outpatient)(45)  Congo, Rep.  

    
159,600.00   Per patient  

Congo, Rep. (2006)   

$400.90  Per patient  

Neglected Heart Diseases        

Congenital heart  

 disease  
Operations and treatments, including pre and 

postoperative care(37)  Brazil  
    

1,428.05   Per patient  Brazil (2001)   $1,463.95  Per patient  

   Rheumatic Fever  Inpatient Treatment (LOS not stated)(72)  South Africa  
    

2,958.00   Per patient  US (2010)   $2,927.41  Per patient  

Rheumatic Heart  

 Disease  Inpatient Treatment (Average 7 Days LOS)(72)  South Africa  
    

1,597.00   Per patient  US (2010)   $1,580.49  Per patient  
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Use of an Echocardiogram to screen students in a 

school-based screening program(73)  Fiji  
    

2.07   
Per patient 

screened  US (2008)   $2.27  
Per patient 

screened  

      
Use of an Echocardiogram to screen students in a 

school-based screening program(73)  Fiji  
    

37.55   
Per case 

detected  US (2008)   $41.12  
Per case 

detected  

Type Two Diabetes Mellitus         

Inpatient stay w/o hypertension (Average 7 Days  
   Type 2 Diabetes  LOS)(58)  India  

    
18,650.00   

Per inpatient 

stay  India (2007)   $558.77  

Per inpatient 

stay  

Inpatient Stay w/hypertension (Average 5 Days  
       LOS)(58)  India  

    
21,000.00   

Per inpatient 

stay  India (2007)   $629.18  

Per inpatient 

stay  

Inpatient stay w/o hypertension (Average 7 Days  
       LOS)(58)  India  

    
28,000.00   Per two years  India (2007)   $419.45  Per year  

 

Inpatient Stay w/hypertension (Average 5 Days  
       LOS)(58)  India  

    
38,000.00   Per two years  India (2007)   $569.25  Per year  

Mean total annual direct medical cost (without  

     complication)(63)  China  
    

5,313.20   Per year  China (2007)   $989.16  Per year  

Mean total annual direct medical cost (with      

 complication)(63)  China  
    

13,320.10   Per year  China (2007)   $2,479.82  Per year  

Inpatient Treatment: without complication (Average  
       9.8 Days LOS)(61)  China  

    
6,903.93   Per patient  China (2006)   $1,346.37  Per patient  

Inpatient Treatment: with chronic complications  
       (Average 9.8 Days LOS)(61)  China  

    
7,193.15   Per patient  China (2006)   $1,402.77  Per patient  

Amlodipine (Anti-hypertensive Drug Therapy for  
Patients with Diabetes, Hypertension, and  

       Nephropathy)(69)  China  
    

2,013.00   Per year  US (2004)   $3,356.78  Per year  

Irbesartan (Anti-hypertensive Drug Therapy for  
Patients with Diabetes, Hypertension, and  

       Nephropathy) (69)  China  
    

1,660.00   Per year  US (2004)   $2,768.13  Per year  

Amlodipine (Anti-hypertensive Drug Therapy for  
Patients with Diabetes, Hypertension, and  

Malaysia  
    

332.00   Per year  US (2004)   $503.07  Per year  
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       Nephropathy) (69)  

Irbesartan (Anti-hypertensive Drug Therapy for  
Patients with Diabetes, Hypertension, and  

       Nephropathy) (69)  Malaysia  
    

258.00   Per year  US (2004)   $390.94  Per year  

Amlodipine (Anti-hypertensive Drug Therapy for  
Patients with Diabetes, Hypertension, and  

       Nephropathy) (69)  Thailand  
    

779.00   Per year  US (2004)   $1,302.06  Per year  

Irbesartan (Anti-hypertensive Drug Therapy for  
Patients with Diabetes, Hypertension, and  

       Nephropathy) (69)  Thailand  
    

1,340.00   Per year  US (2004)   $2,239.75  Per year  

       Inpatient/ Hospital Admission(55)  Thailand  
    

95.99   Per day  US (2008)   $112.65  Per day  

       Outpatient Care(55)  Thailand  
    

3.94   
Per outpatient  
visit  US (2008)   $4.63  

Per 
outpatient  
visit  

Annual Diabetes Treatment in Community Clinic  
       (Including Inpatient and Outpatient Visits)(56)  Brazil  

    
1,319.15   Per year  US (2010)   $1,335.52  Per year  

Inpatient Treatment in Community Clinic (No LOS  
       Stated)(56)  Brazil  

    
26.32   Per year  US (2010)   $26.65  Per year  

       Outpatient Care in Community Clinic(56)  Brazil  
    

1,216.33   Per year  US (2010)   $1,231.43  Per year  

 

Outpatient treatment for patient without      

 complications (57)  India  
    

4,493.00   Per year  India (2009)   $112.05  

Per inpatient 

stay  

       Outpatient Treatment (59)  Nepal  
    

16.95   
Per outpatient  
visit  US (2010)   $17.45  

Per 
outpatient  
visit  
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       Outpatient Treatment (59)  Nepal  
    

130.52   Per year  US (2010)   $134.38  Per year  

       Screening using Fasting capillary blood glucose(81)  China  
    

10.00   Per test  China (2009)   $1.77  Per test  

       Screening using Diabetes Risk Score (81)  China  
    

5.00   Per test  China (2009)   $0.89  Per test  

       Tertiary Hospital Diagnostic Test(81)  China  
    

95.00   Per test  China (2009)   $16.82  Per test  

Primary Care - Behavior management program to  

     prevent diabetes(62)  India  
    

54.67   

Per patient per 

year  US (2006)   $78.93  

Per patient 

per year  

Primary Care - Metformin regimen to prevent      

 diabetes (62)  India  
    

53.00   

Per patient per 

year  US (2006)   $76.53  

Per patient 

per year  

Primary Care - Behavior management program with  
       Metformin regime to prevent diabetes(62)  India  

    
69.67   

Per patient per 

year  US (2006)   $100.59  
Per patient 

per year  

       Outpatient Treatment(82)  Brazil  
    

1,014.00   

Per patient per 

year  US (2007)   $1,322.64  

Per patient 

per year  

Annual treatment costs (inpatient and outpatient  

     costs)(66)  Thailand  
    

6,331.00   

Per patient per 

year  
Thailand 

(2001)   $277.14  

Per patient 

per year  

Annual treatment costs (inpatient and outpatient  

     costs)(83)  Nigeria  
    

47,924.36   

Per patient per 

year  Nigeria (2010)   $380.14  

Per patient 

per year  

Annual treatment costs (inpatient and outpatient  

     costs)(64)  India  
    

3,006.00   

Per patient per 

year  India (2012)   $56.25  

Per patient 

per year  

       Outpatient Treatment(60)  Pakistan  
    

1,468.90   
Per outpatient  
visit  

Pakistan 

(2006)   $32.34  

Per 
outpatient  
visit  

Screening for diabetes in a community health      

 clinic(19)  China  
    

3.00   Per patient  US (2007)   $4.25  Per patient  

Urban Health Center providing primary community  

     care(30)  Thailand  
    

1,408.59   
Per patient per 

year  
Thailand 

(1999)   $63.66  

Per 
outpatient  
visit  



     November 6, 2014  

  

  

13  

  

     Outpatient Visit (33)  China  
    

163.80   
Per outpatient  
visit  China (2003)   $34.28  

Per 
outpatient  
visit  

 

       Inpatient Visit (No LOS Stated)(33)  China  
    

6,045.50   

Per inpatient 

stay  China (2003)   $1,265.31  

Per inpatient 

stay  

   Diabetic Foot Ulcers  Treatment(50)  Pakistan  
    

2,700.00   Per patient  

Pakistan 

(2005)   64.15 - $1165.65  Per patient  

      Total Treatment  (healed)(51)  China  
    

1,673.00   Per patient  $Int (2010)   $585.60  Per patient  

      Total Treatment  (trans-tibial amputation)(51)  China  
    

21,372.00   Per patient  $Int (2010)   $7,480.87  Per patient  

      Total Treatment  (healed)(51)  India  
    

1,192.00   Per patient  $Int (2010)   $85.51  Per patient  

      Total Treatment  (trans-tibial amputation)(51)  India  
    

19,599.00   Per patient  $Int (2010)   $1,405.97  Per patient  

      Total Treatment  (healed)(51)  Tanzania  
    

102.00   Per patient  $Int (2010)   $0.24  Per patient  

      Total Treatment  (trans-tibial amputation)(51)  Tanzania  
    

3,060.00   Per patient  $Int (2010)   $7.30  Per patient  

      Diabetic foot treatment, total(52)  Nigeria  
    

93,256.70   Per patient  Nigeria (2003)   $1,618.55  Per patient  

   Retinopathy  Retinopathy screening in a primary care setting(53)  South Africa  
    

22.00   Per patient  US (2007)   $26.10  Per patient  

      Laser treatment in retinopathy confirmed cases(53)  South Africa  
    

144.00   Per patient  US (2007)   $170.85  Per patient  
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      Screening Retinal examination at a hospital(54)  India  
    

5.84   Per patient  US (2009)   $7.05  Per patient  

      

Screening single laser photocoagulation treatment at 

a hospital(54)  India  
    

7.51   Per patient  US (2009)   $9.07  Per patient  

      Screening Using Telescreening in rural areas(54)  India  
    

7.36   Per patient  US (2009)   $8.88  Per patient  

Chronic Kidney Disease        

End Stage Renal  
   Disease  Dialysis(69)  China  

    
56,584.00   Per year  US (2004)   $94,356.62  Per year  

       Renal Transplant (first year expenses)(69)  China  
    

54,886.00   Per year  US (2004)   $91,525.12  Per year  

Maintenance post index year of transplant      

 patient(69)  China  
    

27,259.00   Per year  US (2004)   $45,455.73  Per year  

       Dialysis(69)  Malaysia  
    

19,054.00   Per year  US (2004)   $28,871.91  Per year  

       Renal Transplant (first year expenses)(69)  Malaysia  
    

70,022.00   Per year  US (2004)   $106,102.06  Per year  

      

Maintenance post index year of transplant patient(69)  

Malaysia  
    

14,111.00   Per year  US (2004)   $21,381.94  Per year  

      Dialysis(69)  Thailand  
    

31,651.00   Per year  US (2004)   $52,903.20  Per year  

      Renal Transplant (first year expenses)(69)  Thailand  
    

45,953.00   Per year  US (2004)   $76,808.34  Per year  

      

Maintenance post index year of transplant patient(69)  

Thailand  
    

19,349.00   Per year  US (2004)   $32,340.97  Per year  

      1 session of hemodialysis in a hospital(67)  Jordan  
    

72.00   Per session  US (2010)   $78.76  Per session  

      Hemodialysis maintenance session in a hospital(65)  

Iran, Islamic Rep.      
52.60   Per session  US (2007)   $96.66  Per session  
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   Kidney failure  Hemodialysis in a hospital(68)  Sudan  
    

15,747.68   

Per patient per 

year  Sudan (2009)   $8,374.01  

Per patient 

per year  

      Hemodialysis in a hospital(68)  Sudan  
    

146.58   

Per patient per 

session  Sudan (2009)   $77.95  

Per patient 

per session  

      

Kidney transplantation, including operation and 

following year(68)  Sudan  
    

34,097.85   Per patient  Sudan (2009)   $18,131.93  Per patient  

      Kidney transplantation, after the first year(68)  Sudan  
    

24,499.00   Per patient  Sudan (2009)   $13,027.63  Per patient  

      Transplantation Procedure(70)  

Iran, Islamic Rep.      
2,048.00   Per patient  US (2005)   $4,769.20  Per patient  

      

Total cost (Procedure, 1 year immunosuppression, 

donor costs)(70)  
Iran, Islamic Rep.      

9,224.00   Per patient  US (2005)   $21,480.05  Per patient  

  


