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Abstract

Background: While the Cost Savings and Avoidance with Medication Therapy Management (MTM) services have been well documented in general 
medicine populations, there are little data on these measures in specialty high cost populations. Utilizing published data and results, a mathematical 
model was used to predict likely cost savings and avoidance from the provision of MTM services to HIV patients. 

Objective: Utilizing mathematical modeling of published data on clinical results of MTM services in HIV patients, applicable clinical trial data on 
adherence to antiretroviral therapy (ARV) and the clinical outcome relationship between the two and general medical cost data from progressive 
stages of HIV infection and AIDS, a determination of possible cost savings and avoidance through the implementation of MTM services in HIV 
patients was done. 

Methods: All data used in the mathematical model were abstracted from previously published or presented sources. Data on the cost of care for 
HIV infected patients at various stages of HIV infection/AIDS were from presented abstracts. ARV use patterns were pulled from the 2006 DHHS 
guidelines for the use of antiretroviral therapy (latest guidelines related to abstracted costs of therapy). Adherence improvement data with MTM 
therapy for HIV patients was pulled from published reports with the assumptions of an average increase in adherence of 18.2% and decrease in 
changes to ARV therapy of 22.6%. Data on the relationship between HIV ARV adherence and % change of having an undetectable viral load, as well the 
clinical consequences of having an undetectable vs. a detectable viral load, were abstracted from published reports. A 1:1 correlation with adherence 
vs. the achieving of an undetectable vial load across the adherence range of 50-80% was assumed from previously published trials. All patients were 
assumed to have less than 80% adherence at the beginning of MTM therapy. All cost data were corrected for the rate of healthcare inflation (averaged 
to be 3.9% over the past 10 years) to bring values in line with 2011 dollars. Costs of MTM therapy were assumed to be $250 per patient per year. Costs 
of increased adherence (direct medication costs) were factored in as well. All data were then simulated using mathematical modeling to determine 
any cost savings or avoidance.

Results: Results: Previously published data had shown significant cost avoidance due to decreased healthcare utilization, lower medication costs and 
decreased incidence of opportunistic infections when failure of an ARV regimen due to non-adherence was avoided. When these factors were modeled 
with documented increases in adherence and clinical success rates (as measured by % of viral loads as being undetectable) with increasing adherence, 
it was possible to estimate total cost avoidance in an HIV-infected MTM population. Cost avoidance was determined to be, on average, $1,177 dollars 
per patient per year (PPPY) in drug costs and $1,788 PPPY for all healthcare costs. Cost avoidance for all healthcare dollars ranged from $881PPPY for 
early stage patients, $2,356 in middle stage patients, and $2,531 in late stage patients. When a total cost of MTM care was factored, an ROI of up to 7:1 
was determined for the provision of MTM services to HIV-infected patients with low adherence.

Conclusion: While the model used is limited by using data from various, unrelated sources, and utilizes data from di�erent time points and stages in 
the evolution of ARV therapy, it does allow us to get some sense of the cost avoidance that can be achieved when MTM services are o�ered to 
HIV-infected patients. Theoretical cost avoidance of an average of up to $1,788 PPPY and a maximal ROI of 7:1 on MTM therapy makes further 
research in this area of interest and validation.

Background

• HIV infection is a very costly disease to treat both in the use of antiretrovirals to prevent disease progression and the costs associated with the 
complications of HIV infection such as opportunistic infections and lost productivity. In 2006, $7.1 billion dollars were spent on antiretroviral 
medications in the US with the total cost of these medications expected to rise to $10.6 billion in the US by 20151. In addition, antiretroviral 
medications are di�cult to use ,demand adherence >95% for maximal e�cacy2-4 and have many, common adverse e�ects and drug interactions. 
The need for support in both patient adherence and medication therapy monitoring are high in these patient populations.

• The degree of success of Antiretroviral (ARV) therapy has been shown to hinge on near perfect adherence by patients2-5. While >95% adherence 
is correlated with the highest degree of antiretroviral therapy success, adherence <80% been shown to be a predictor of virologic failure. A recent 
meta-analysis has shown that only 62% of HIV-infected patients on ARV therapy achieved adherence levels greater than 90%.6 Interesting, in the range 
of 50-80% adherence in antiretroviral therapy, there is a near 1:1 correlation with a rise of adherence to the percentage of patients reaching a viral load 
that is below the limit of detect (primary goal of therapy)4.

• While the need is apparent, there is little data on the a�ects on cost that antiretroviral therapy adherence has on the overall cost of HIV therapy. 
Currently, there are specific regimens that are recommended for use in HIV patients initiating therapy on ARV regiments (aka “Naïve” patients) 
and others that are recommended for later lines of therapy7. Unfortunately, medications for later stage patients can cost up to 70% more than drugs 
used for the treatment of naïve patients (2009 AWP data – data on file (Sustiva vs. Isentress). In addition, data from 1998 have shown that there is 
a clear rise in direct and indirect costs by about $700 (1998 dollars) per patient per year associated with failure of antiretroviral therapy regimens8. 
Finally, while there is not a lot of data on the clinical a�ects of MTM therapy in HIV infected patients, limited data shows that adherence can be 
raised as much as 18.6% over a year with a decrease in changes in ARV therapy by 22.6%, but at the cost of a rise in direct medication costs by $570 
dollars per year (2009 dollars)9. All of these factors coupled together give a basis for predicting what the cost avoidance, cost savings the potential 
ROI in an MTM program focused on HIV infected patients.

• The RamsellMTM Solution is a Medication Therapy Management (MTM) solution that has been designed from the ground up to meet any current 
or future Part D requirements, any MTM service delivery model and to be flexible enough to meet the goal of delivering MTM services to specialty 
patients. Recently, Ramsell clinical pharmacists have begun utilizing the Ramsell MTM solution to deliver MTM services to HIV-infected patients to 
multiple customers. While the cost benefit and return on investment (ROI) for MTM services have been well quantified for various Part D – related 
diseases states such as diabetes, CHF and others, there exists no direct data on the potential cost savings, cost avoidance or ROI for MTM services 
for HIV-infected patients10-12. Cost e�ectiveness for HIV adherence interventions have previously been shown to have a threshold of $100/month16. 
Whether or not MTM services for HIV infected patients has not bee looked at previously.

• Based on this information, Ramsell Corporation has attempted to model the potential cost avoidance and ROI that might be seen by a program 
sponsor at least 1 year after the implementation of an HIV-specific MTM program.

Methods

Give the lack of direct evidence for all cause cost avoidance and estimated ROI from HIV specific MTM therapy, the authors attempted to develop 
a model based on disparate, but related known factors that a�ect ARV therapy success, costs associated with failure of ARV therapy and known 
a�ects of HIV specific MTM services had on changes to ARV therapy and patient adherence. All factors were combined and modeled using straight 
line estimation.

 – All data used in the mathematical model were abstracted from previously published or presented sources.

 – Data relating the cost of failure of ARV regimens was utilized from were pulled from a previous abstract and were assumed to be 
  (in 1998 dollars)8
   • $703 per year on average cost increase for a ARV failure
   • $716 increase due to adherence only failure
   • $1087 increase do to all causes failure

 – ARV use patterns were pulled from the 2006 DHHS guidelines for the use of antiretroviral therapy (latest guidelines related to abstracted costs  
  of therapy)15.

 – Adherence improvement data with MTM therapy for HIV patients was pulled from published reports with the assumptions of an average   
  increase in adherence of 18.2% and decrease in changes to ARV therapy of 22.6%9.

 – Data on the relationship between HIV ARV adherence and % change of having an undetectable viral load, as well the clinical consequences of  
  having an undetectable vs. a detectable viral load, were abstracted from published reports. A 1:1 correlation with adherence vs. the achieving 
  of an undetectable vial load across the adherence range of 50-80% was assumed from previously published trials2-4.

 – All patients were assumed to have between 50-80% adherence at the beginning of MTM therapy.

 – All cost data were corrected for the rate of healthcare inflation (averaged to be 3.9% over the past 10 years) to bring values in line with 
  2011 dollars.

 – Costs of MTM therapy were assumed to be $250-500 per patient per year.

 – Costs of increased adherence (direct medication costs) were factored in as well and assumed to be $570/year9.

 – Previous abstracts had utilized definitions of therapy such as early, middle and late stage therapy. These were interpreted to mean preferred,  
  alternative then acceptable regimens per the 2006 DHHS guidelines for the use of ARV agents15.
 
 – Adherence related ARV costs included projected drug costs and associated monitoring costs only.

 – All Cause ARV failure costs were calculated including pharmacy, medical provider o�ce visits, ED visits, hospitalization and laboratory costs 

 – All data were then simulated using mathematical modeling to determine any cost savings or avoidance. 

 – Cost e�ectiveness of HIV MTM services were review based on cost avoidance, ROI and previous research showing a cost e�ectiveness    
  threshold of $100 per month.

Miscellaneous Assumptions:  
  • All cause avoidance of ARV regimen change will mirror ARV adherence changes costs 
  • Increases in adherence will directly lead to proportional increases in viral load suppression 
  • 1:1:1 ratio of patients in early, middle and late stage ARV therapy

Results

Cost avoidance was determined to be, on average, $1,177 dollars per patient per year (PPPY) in drug costs.

Cost avoidance was determined to be, on average, $1,788 PPPY for all healthcare costs.

Cost avoidance for all healthcare dollars ranged from $881PPPY for early stage patients, $2,356 in middle stage patients, and $2,531 in late 
stage patients.

When a total cost of MTM care was factored, an ROI of up to 5:1 (at $500 PMPY) and 10:1 (at $250 PMPY) were determined for the provision 
of MTM services to HIV-infected patients with low adherence.
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Conclusions

HIV Specific MTM Services are projected to have or be: 
 – Produce a cost avoidance of $1178 per year, on average, for direct drug and adherence related costs
 
 – Produce a cost avoidance of $1788 per year, on average, for all costs relating to ARV failure
 
 – Produce an average ROI of 3.5 for all cost avoidance
 
 – Produce an average ROI of 2.36 for direct medication and adherence costs
 
 – Are cost effective at $500 per year ($42/month) based on previously determine cost effectiveness thresholds
 
 – HIV Specific MTM services have more ROI for later stage patients and may not be cost effective in ARV naïve 
  patients without other risk factors (e.g. poor adherence, substance abuse issues, etc), but actual data is needed 
  for further quantification.  

Limitations of this study:
 – Estimate only based previously published data
 
 – Straight Line Mathematical model and not based on actual cost data
 
 – Data sources are diverse and heterogeneous in nature
 
 – Actual costs may vary depending on service model and provider knowledge in the area of HIV care.
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ROI Estimates for HIV specific MTM Services by failure cause and
patient stage

 Early ARV Therapy  Middle ARV Therapy  Late ARV Therapy  Average Cost for 
 (Preferred Regimens)  (Alternative Regimens)  (Acceptable or  ARV Therapy – 
   Salvage Regimens) All Stages

Cost Avoidance For
Member Per Year –
All Cause ARV 
Regimen Failure $881 $1,186 $2,531 $1,788

ROI – MTM Services
at $500 1.762 2.372 5.062 3.576

ROI – MTM Services
at $250 3.52 4.74 10.12 7.15

 Early ARV Therapy  Middle ARV Therapy  Late ARV Therapy  Average Cost for 
 (Preferred Regimens)  (Alternative Regimens)  (Acceptable or  ARV Therapy – 
   Salvage Regimens) All Stages

Cost Avoidance For
Member Per Year –
All Cause ARV 
Regimen Failure $447 $1,309 $1,776 $1,178

ROI – MTM Services
at $500 0.89 2.62 3.55 2.36

ROI – MTM Services
at $250 1.79 5.24 7.10 4.71


