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Abstract

Context: several studies show that missing doses and an incorrect inhalation technique, are the most common
pharmacological risks in patients with Chronic Obstructive Pulmonary Disease diagnosis. These are associated with
an increase in Health-related costs, mainly due to an increase in the number of emergency visits, hospitalizations
and switches of medication as a consequence of therapeutic failures.

Objective: to determinate the median cost per month of each patient stratified by type of pharmacological risks,
after pharmacotherapeutic follow-up assessment.

Method: Follow-up cohort, in Chronic Obstructive Pulmonary Disease patients. The observation period was from
January 2012 to June 2014 [n:108]. The pharmacological risks assessed were incorrect inhalation technique and
missing doses. The main outcome was the median cost per month in each patient before and after having received
Health-related education by a Pharmacist, stratified by having or not pharmacological risks [1 USD=1.906,9COP
information to august 2014]. Wilcoxon test for paired sample and U de Mann-Whitney test for independent sample
were used for this purpose.

Results: The median cost per month was 165, 3[104,0-277,8], a patient without pharmacological risks was 119,2
[88,9-201,4] USD and a patient with pharmacological risks was 186,7 [123,7-307,9] [p= 0,033]. On the other hand, a
patient with missing doses was 195,1 [131,6-297,6], in comparison with a patient with incorrect inhalation technique,
that was 143,0 [96,3-169,0]. The cost before the Pharmacotherapeutic Follow-up implementation was 169,8
[110,8-253,8] and after that it was 150,7 [106,7-278,1], with an important decrease of 11,25% [p= 0,517].

Conclusion: Having pharmacological risks was related with a higher median cost per patient. The median cost
per patient was lower after giving Health-related education to patients by Pharmacotherapeutic Follow-up.

J

factors related to therapy failure in COPD patients, such as missing
doses and incorrect use of inhaled medications [12-19].
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Nowadays several tools permit us to determinate the impact of good

compliance and correct use of medicines. One of them is the so called

Introduction “pharmacotherapeutic follow-up”. This is a clinical practice led by a

The so called Chronic Obstructive Pulmonary Disease [COPD] is a
preventable and treatable condition, principally characterized by
airflow limitation in the lungs [1]. Currently this disease is an
important issue because it is the fourth mortality cause around the
world and in 2004, 64 millions of persons had this disease, according
to the WHO [2]. Regarding the colombian context, it is estimated that
9 out of 100 people have COPD, and it is the most common cause in
the elderly [up to 60 years]. According to the National Administrative
Department of Statistics, in 2010, 4500 deaths were attributed to
COPD [3]. These patients show a diminution in their Health-related
Quality of Life and an increase of health resources [4-9].

Despite this is a chronic and progressive disease, it is possible to
obtain an accurate control with a proper diagnosis and treatment,
ensuring an excellent patient compliance in taking its medications
[10,11]. This experience has permitted us to determinate the main

Pharmacist who detects, prevents and solves Drug Related Problems
[20,21]. Several studies have shown the Pharmacist's benefits in solving
these problems [22-26] and this has direct consequences on patients
satisfaction and the understanding of its disease, which is related with
the number of hospitalizations and a better control of the disease [27-
29].

The main objective of this study was to determinate the median cost
per month of each patient stratified by type of pharmacological risks,
after pharmacotherapeutic follow-up assessment.

Methodology

Study type

Follow-up cohort
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Patient type

COPD npatients, evaluated by a pharmacotherapeutic follow-up
program

Observation period

Between January 2012 to June 2014 [one year before and after the
intervention|

Dependent variable

Median monthly cost of patient [it contains the cost of utilization
for each patient, for instance: medications, hospitalization, specialist
consults, surgical interventions, among others].

Independent variable

Sociodemographics and pharmacological risks [incorrect inhalation
technique and missing doses]

Population

Patients of +helPharma, a health institution located in Medellin,
diagnosed with COPD and evaluated by pharmacotherapeutic follow-
up program between January 2012 and June 2014.

Sample size

Sample size was calculated by paired comparison, and expected in a
standard deviation of 78.7 USD pre-test and 52.4 USD post-test
[through the pilot test], an expected average difference of 26.2 USD,
confidence level of 95% and power of 80%, for which it was necessary
to have a number of not less than 103 pairs.

Since the base population had 1,100 patients, they were selected
randomly [simple random selection]. An additional 5% of this
population was included in order not to lose power due to lack of
information. Epidat 3.1 statistical package was used to this purpose.

Data collection techniques

The necesary datas for the study were extracted from +helPharma
health  institution  database, ~which was loaded  with
pharmacotherapeutic follow-up datas and the patient medical records.

A standard digital medical record was used with questions for data
collection, which let us not just to validate this information, but also
provide us a higher veracity and data quality and to do interface with
Excel program, decreasing typos.

Data analysis

Univariate analysis: For the descriptive analysis of qualitative
variables, relative and absolute frequencies [simple and accumulated]
were used, and quantitative variable summary measures such as
central tendency [mean], scatter [range, interquartile range, standar
deviation], position [median, quartile and percentile]. Both type of
variables were illustrated by tables and graphics.

Normality test for quantitative variables were performed.
1 USD = 1.906,9 COP [information of August 2014].

Bivarjate analysis: The t-Student test was used to compare
dichotomous qualitatives variables and quantitative variables if having

normal distribution [and U Mann-Whitney test if not]. We used
wilcoxon test for dependent samples. Statistical package SPSS for
Windows version 18 and Rstudio Versién 0.98.1103- ©2009-2014,
Inc. were used. [License was covered by the University CES].

Ethical considerations: According to article 11 of the resolution
1993 of Colombian Ministry of Health, for which the scientific,
technique and administrative standards for health research were
established. This research was considered to be safe, since these studies
use techniques and retrospective documentary research methods.
Besides no intervention or intentional modification of social,
psychological, biological of individuals participating in the study was
not carried out [30].

Identification datas were deleted, ensuring confidence and privacy
to information. The Epidemiology and Statistics research group at CES
University and +helPharma approved the job.Bass Publishing. San
Francisco, CA.

Results

The analysis was performed with 108 patients diagnosed with
COPD. Table 1 describes the socio-demographic characteristics of the
patients. The 35% of patients did not have any pharmacological risks
(38) and 65% of them did (70), of these, 21.4% had some missing doses
and 18.6% had incorrect inhalation techniques.

Variable n [%]
Age 74 [+ 10]
Gender

Female 53 [49]
Male 55 [51]
Educational level

llliterate 1[1]
Primary 58 [54]
Secondary 411[38]
Technical 2[1]
Technologist 101
University 51[5]
Stage of disease

COPD Gold 1 5[5]
COPD Gold 2 11[10]
COPD Gold 3 25[23]
COPD Gold 4 67[62]
Marital status

Married 70 [65]
Separate 4[4]
Single 13[12]
Free union 6 [6]
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Widower 15 [14]
Occupation

Housewife 36 [33]
Unemployed 12 [11]
Employee 16 [15]
Independent 12 [11]
Pensioner 32 [30]
Affiliation

Beneficiary 44 [41]
Contributor 64 [59]
Absolute frequencies (n) and relative frequencies (%) were reported.

Table 1: Distribution of patients by socio-demographic variables.

It was identified that the median monthly cost of patients was 165.3
(interquartile range from 104.0 to 277.8) USD (Figure 1).
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Figure 1: Median cost per month of treating patients diagnosed
with COPD.

After that we discriminated between patients who had and those
who did not have any pharmacological risk, finding that those who did
not, had a lower median cost per month, 119.2 (interquartile range
88.9 t0 201.4) VS 186, 7 (interquartile range from 123.7 to 307.9) USD,
with a p-value = 0.033 (Figure 2).
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Figure 2: Median cost per month of treating patients discriminated
by pharmacological risks.

When stratified by type of pharmacological risk, patients who had
missing doses or incorrect inhalation technique showed a median cost
per month of 195.1 (interquartile range from 131.6 to 297.6) USD and
143.0 (interquartile range 96, 3-169.0) USD respectively (Figure 3).
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Figure 3: Median cost per month of treating patients classified by
type of pharmacological risk.

The pre and post analysis showed a delta change of -11.25% after a
one-year intervention, which went from an initial value per patient of
169.8 USD (interquartile range from 110.8 to 253.8) to 150.7 USD
(interquartile range 106.7 to 278.1), after the evaluation by the SFT
program, with a p-value = 0,517 (Figure 4).
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Figure 4: Median cost per month of patient treatments before and
after pharmaceutical intervention.

Discussion

The outcomes in this study, suggest that having some type of risks
are associated with an increased patient monthly cost, where missing
doses and incorrect inhalation techniques, represent the highest
proportion of pharmacological risks identified. Patients that skip some
of their doses, have a higher monthly average cost than patients with
an incorrect inhalation technique. These findings are confirmed by
several authors [12-19,31,32] which show that patients with an
inappropriately use of its medications, have a bigger health resources
spending due to upper presence of therapy failure.

It is also important to show the cost impact generated in case these
risks are solved. In this study 11-25% of saving per patient was
observed after a one-year long intervention.

It is noteworthy that currently the disease-related cost can be
underestimated due to the lack of any prevention or educational
program that allows the identification of these risks. Therefore, it is
critical to involve all the professionals that could contribute to the
solution of medication-related problems.

Currently there are several tools that allow us to generate an
important health-related cost saving. These are focused on improving
the adherence and the correct use of medicines. One of these tools is
pharmacotherapeutic follow-up, which is led by a Pharmacist. Several

J Pharma Care Health Sys
ISSN:2376-0419 JPCHS, an open access journal

Volume 2 « Issue 3 « 1000137



Citation:

Estrada JI, Restrepo AM, Herrera R, Arrieta J, Serna JA, et al. (2015) The Economic Impact of Pharmacotherapeutic Follow-Up in

Copd Patients at a Health Care Institution in Medellin-Colombia. J Pharma Care Health Sys 2: 137. d0i:10.4172/2376-0419.1000137

Page 4 of 4

health institutions at Colombia are using these strategies to improve 19. Cabedo Garcia VR, Garcés Asemany CR, Cortes Berti A, Oteo Elso JT,
their patient’s health [33]. Ballester Salvador FJ (2010) [Effectiveness of the correct use of inhalation
devices in patients with COPD: randomized clinical trial]. Med Clin
Ref (Barc) 135: 586-591.
elerences 20. Pedro A, Newar G (2003) Dader method Pharmacotherapy follow
1. Roberto R, Antonio A, Jean B, Teresita D, David H, et al. (2010) Guide patients and rélated to the use of drugs in the context of Colombia
To The Diagnosis, Treatment And Prevention of Copd. A guide for problems. Seguim Farmacoter 1: 99-104.
health professionals REVISED 2011 Global Initiative for Chronic 21. Amariles MP  (2005) Dader Method of pharmacotherapy
Obstructive Pulmonary Disease. Board of the GOLD Initiative. pharmacovigilance Monitoring and Health Institutions in Colombia.
2. WHO (2013) About chronic respiratory diseases. Vita 12:29-38.
3. EPOC (2013) Direccién de Promocién y Prevencion.Subdireccién de 22. Jarab AS, Alqudah SG, .Khdour M, Shamssain M, Mukgttash .TL (201.2)
. Impact of pharmaceutical care on health outcomes in patients with
enfermedades no transmisibles. COPD. Int ] Clin Ph 4 53-62
.In in Pharm 34: 53-62.
4.  Duran Palomino D, Pinilla V, Cecilia O (2007) Chronic respiratory G T a . . Camé 61 d i Cab
disease: reflections in the context of the Colombian health system. 23. orgas Torner MQ, Paez Vives F, Camés Ramid J, e”Pulg a re]ra.E,
. . . Jolonch Santasusagna P, et al. Programa de atenciéon farmacéutica
Magazine Health Sciences 5: 106-115. ntecrad ent k dad - - -
5. Bryant J, McDonald VM, Boyes A, Sanson-Fisher R, Paul C, et al. (2013) ;Iloesgrietlaliriaerl;arrialfllg: e; 6 2C;9n_ 23;n ermedades - cromcas. armacia
Improving medication adherence in chronic obstructive pulmonary pifa aria. p oo ’ )
R ) . . X . 24. Tommelein E, Mehuys E, Van Hees T, Adriaens E, Van Bortel L, et al.
disease: a systematic review. Respir Res 14: 109. . . i .
6 van Boven JF, Chavannes NH, van der Molen T, Rutten-van Mélken MP (2014) [Effectiveness of pharmaceutical care for patients with COPD:
. P M 5’ L (2014 > Clinical and > o ¢ > translated review of the recently published PHARMACOP trial]. ] Pharm
ostma .I , et al. ( ) . 1n1c§ an e;onomlc impact of non- Belg : 4-14.
adherence in COPD: a systematic review. Respir Med 108: 103-113. 25 Leiva-Ferndndez J, Leiva-Ferndndez F, Garcfa-Ruiz A, Prados-T b
iva-Fernandez ], Leiva-Fernandez F, Garcfa-Ruiz A, Prados-Torres D,
7.  Mikeld M]J, Backer V, Hedegaard M, Larsson K (2013) Adherence to : Be a-ernande ¢ ¢ ¢ areia Bz A, racos- orres
. : ) X X arnestein-Fonseca P (2014) Efficacy of a multifactorial intervention on
inhaled therapies, health outcomes and costs in patients with asthma and h ic adh . . ith chronic ob . 1
COPD. Respir Med 107: 1481-1490 therapeutic adherence in patients with chronic obstructive pulmonary
Mi ‘.11 II\)/[ S N .C c C M.B M L (2013) C disease (COPD): a randomized controlled trial. BMC Pulm Med 14: 70.
8. iravit .es > 1cra's » LT€SpO L, }lesta o rosva »etal. ; ) qsts 26. Tommelein E, Mehuys E, Van Hees T, Adriaens E, Van Bortel L, et al.
of chronic obstructive pulmonary disease in relation to compliance with (2014) Effectiveness of pharmaceutical care for patients with chronic
%g;dilslg%: a study in the primary care setting. Ther Adv Respir Dis 7: obstructive pulmonary discase (PHARMACOP): a randomized
e o ) controlled trial. Br J Clin Pharmacol 77: 756-766.
9. Breunig IM., Shaya FT, Scharf SM (2012) Delivering cost-effective care 27. Gorgas Torner MQ, Paez Vives F, Camés Ramié J, de Puig Cabrera E,
for COPD in the USA: recent progress and current challenges. Expert .
Rev Ph Out Res 12: 725.731 Jolonch Santasusagna P, et al. (2012) [Integrated pharmaceutical care
v Fharmacoecon Lu co.mes €8 1o fao /ot programme in patients with chronic diseases]. Farm Hosp 36: 229-239.
10.  van Boven ] F’, To.mmelem E, Bouss‘ery K,’ Meht}ys E, Ve‘gter S, et .al. 28. Simoni-Wastila L, Wei Y-J, Qian J, Zuckerman IH, Stuart B, et al. (2012)
(2014) Improving inhaler adherence in patients with chronic obstructive - . . . .
| A . . Association of chronic obstructive pulmonary disease maintenance
pulmonary disease: a cost-effectiveness analysis. Respir Res 15: 66. L . Lo L
) medication adherence with all-cause hospitalization and spending in a
11. George J, Kong DC, Stewart K (2007) Adherence to disease management Medicare population. Am ] Geriatr Pharmacother. Am J Geriatr
programs in patients with COPD. Int J Chron Obstruct Pulmon Dis 2: Pharmacother 10: 201-210.
253-262. ) 29. Toy EL, Beaulieu NU, McHale JM, Welland TR, Plauschinat CA, et al.
12.  Khdour MR, Hawwa AF, Kidney JC, Smyth BM, McElnay JC (2012) (2011) Treatment of COPD: relationships between daily dosing
Potential risk factors for medication non-adherence in patients with frequency, adherence, resource use, and costs. Respir Med 105: 435-441.
;g.r(gl;s Olb;;;ucnve pulmonary disease (COPD). Eur J Clin Pharmacol 30. Republica de Colombia. Resolucion No 008430 de 1993 (4 de octubre de
e ) ’ 3 1993) [Internet]. Ministerio de salud; 1993. Recuperado a partir de:
13. Agh T, Inotai A, Mészdros A (2011) Factors associated with medication http://www.dib.unal.edu.co/promocion/etica_res_8430_1993.pdf
;dhe}ren?e 1;12. l;;gegi with chronic obstructive pulmonary  disease. 31. Chrystyn H, Small M, Milligan G, Higgins V, Gil EG, et al. (2014) Impact
Tef(p 1rat10nM -M ; K , T L 011) of patients' satisfaction with their inhalers on treatment compliance and
14. Takemura M, Mitsui K, Itotani R, Ishitoko M, Suzuki S, et al. health status in COPD. Respir Med 108: 358-365.
RelaFlogshlps between repeated instruction on 1nha1§t1on theraPy, 32. Cabedo Garcia VR, Garcés Asemany CR, Cortes Berti A, Oteo Elso JT,
medication adherence, and health status in chronic obstructive . . .
! di Int | Chron Ob pul Dis 6: 97-104 Ballester Salvador FJ (2010) [Effectiveness of the correct use of inhalation
pulmonary disease. Int J Chron Obstruct Pulmon Dis 6:97-104. devices in patients with COPD: randomized clinical trial]. Med Clin
15. Tuga AO, McGuire. MJ2 (2014) Adherence and health care costs. Risk (Barc) 135: 586-591.
Manag Healthc Policy 7: 35-44. 33. Herrera Marin R, Estrada Acevedo JI, Restrepo Jimenez AM3 (2015)
16.  Lavorini .F’ Magnan A, Dubus JC, Yoshaar T, Corbetta L, et al. (2908) [Association between the evaluation by a patient care team and
Eff;d oimcor rzcgcl)s;]gfgry pole\l/fle:ir ir(l)}zlalse;; c;r(l);nanagement of patients compliance with the claim of drugs in pharmacy]. Farm Hosp 39: 6-12.
with asthma an . Respir Me : -604.
17. Himmerlein A, Miiller U, Schulz M (2011) Pharmacist-led intervention
study to improve inhalation technique in asthma and COPD patients. J
Eval Clin Pract 17: 61-70.
18.  Chrystyn H, Small M, Milligan G, Higgins V, Gil EG, et al. (2014) Impact
of patients' satisfaction with their inhalers on treatment compliance and
health status in COPD. Respir Med 108: 358-365.
J Pharma Care Health Sys Volume 2 « Issue 3 1000137

ISSN:2376-0419 JPCHS, an open access journal


http://www.goldcopd.com/
http://www.goldcopd.com/
http://www.goldcopd.com/
http://www.goldcopd.com/
http://www.who.int/respiratory/about_topic/es/
http://www.minsalud.gov.co/Documentos%20y%20Publicaciones/epoc.pdf
http://www.minsalud.gov.co/Documentos%20y%20Publicaciones/epoc.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24138097
http://www.ncbi.nlm.nih.gov/pubmed/24138097
http://www.ncbi.nlm.nih.gov/pubmed/24138097
http://www.ncbi.nlm.nih.gov/pubmed/24070566
http://www.ncbi.nlm.nih.gov/pubmed/24070566
http://www.ncbi.nlm.nih.gov/pubmed/24070566
http://www.ncbi.nlm.nih.gov/pubmed/23643487
http://www.ncbi.nlm.nih.gov/pubmed/23643487
http://www.ncbi.nlm.nih.gov/pubmed/23643487
http://www.ncbi.nlm.nih.gov/pubmed/23653458
http://www.ncbi.nlm.nih.gov/pubmed/23653458
http://www.ncbi.nlm.nih.gov/pubmed/23653458
http://www.ncbi.nlm.nih.gov/pubmed/23653458
http://www.ncbi.nlm.nih.gov/pubmed/23252355
http://www.ncbi.nlm.nih.gov/pubmed/23252355
http://www.ncbi.nlm.nih.gov/pubmed/23252355
http://www.ncbi.nlm.nih.gov/pubmed/24929799
http://www.ncbi.nlm.nih.gov/pubmed/24929799
http://www.ncbi.nlm.nih.gov/pubmed/24929799
http://www.ncbi.nlm.nih.gov/pubmed/18229563
http://www.ncbi.nlm.nih.gov/pubmed/18229563
http://www.ncbi.nlm.nih.gov/pubmed/18229563
http://www.ncbi.nlm.nih.gov/pubmed/22476392
http://www.ncbi.nlm.nih.gov/pubmed/22476392
http://www.ncbi.nlm.nih.gov/pubmed/22476392
http://www.ncbi.nlm.nih.gov/pubmed/22476392
http://www.ncbi.nlm.nih.gov/pubmed/21454953
http://www.ncbi.nlm.nih.gov/pubmed/21454953
http://www.ncbi.nlm.nih.gov/pubmed/21454953
http://www.ncbi.nlm.nih.gov/pubmed/21407822
http://www.ncbi.nlm.nih.gov/pubmed/21407822
http://www.ncbi.nlm.nih.gov/pubmed/21407822
http://www.ncbi.nlm.nih.gov/pubmed/21407822
http://www.ncbi.nlm.nih.gov/pubmed/24591853
http://www.ncbi.nlm.nih.gov/pubmed/24591853
http://www.ncbi.nlm.nih.gov/pubmed/18083019
http://www.ncbi.nlm.nih.gov/pubmed/18083019
http://www.ncbi.nlm.nih.gov/pubmed/18083019
http://www.ncbi.nlm.nih.gov/pubmed/20807295
http://www.ncbi.nlm.nih.gov/pubmed/20807295
http://www.ncbi.nlm.nih.gov/pubmed/20807295
http://www.ncbi.nlm.nih.gov/pubmed/24209768
http://www.ncbi.nlm.nih.gov/pubmed/24209768
http://www.ncbi.nlm.nih.gov/pubmed/24209768
http://www.ncbi.nlm.nih.gov/pubmed/20955872
http://www.ncbi.nlm.nih.gov/pubmed/20955872
http://www.ncbi.nlm.nih.gov/pubmed/20955872
http://www.ncbi.nlm.nih.gov/pubmed/20955872
http://aprendeenlinea.udea.edu.co/revistas/index.php/vitae/article/viewFile/479/416
http://aprendeenlinea.udea.edu.co/revistas/index.php/vitae/article/viewFile/479/416
http://aprendeenlinea.udea.edu.co/revistas/index.php/vitae/article/viewFile/479/416
http://www.ncbi.nlm.nih.gov/pubmed/22101426
http://www.ncbi.nlm.nih.gov/pubmed/22101426
http://www.ncbi.nlm.nih.gov/pubmed/22101426
http://apps.elsevier.es/watermark/ctl_servlet?_f=10&pident_articulo=90151707&pident_usuario=0&pcontactid=&pident_revista=121&ty=165&accion=L&origen=zonadelectura&web=www.elsevier.es&lan=es&fichero=121v36n04a90151707pdf001.pdf
http://apps.elsevier.es/watermark/ctl_servlet?_f=10&pident_articulo=90151707&pident_usuario=0&pcontactid=&pident_revista=121&ty=165&accion=L&origen=zonadelectura&web=www.elsevier.es&lan=es&fichero=121v36n04a90151707pdf001.pdf
http://apps.elsevier.es/watermark/ctl_servlet?_f=10&pident_articulo=90151707&pident_usuario=0&pcontactid=&pident_revista=121&ty=165&accion=L&origen=zonadelectura&web=www.elsevier.es&lan=es&fichero=121v36n04a90151707pdf001.pdf
http://apps.elsevier.es/watermark/ctl_servlet?_f=10&pident_articulo=90151707&pident_usuario=0&pcontactid=&pident_revista=121&ty=165&accion=L&origen=zonadelectura&web=www.elsevier.es&lan=es&fichero=121v36n04a90151707pdf001.pdf
http://www.ncbi.nlm.nih.gov/pubmed/25226757
http://www.ncbi.nlm.nih.gov/pubmed/25226757
http://www.ncbi.nlm.nih.gov/pubmed/25226757
http://www.ncbi.nlm.nih.gov/pubmed/25226757
http://www.biomedcentral.com/1471-2466/14/70
http://www.biomedcentral.com/1471-2466/14/70
http://www.biomedcentral.com/1471-2466/14/70
http://www.biomedcentral.com/1471-2466/14/70
http://www.ncbi.nlm.nih.gov/pubmed/24117908
http://www.ncbi.nlm.nih.gov/pubmed/24117908
http://www.ncbi.nlm.nih.gov/pubmed/24117908
http://www.ncbi.nlm.nih.gov/pubmed/24117908
http://www.ncbi.nlm.nih.gov/pubmed/22137609
http://www.ncbi.nlm.nih.gov/pubmed/22137609
http://www.ncbi.nlm.nih.gov/pubmed/22137609
http://www.ncbi.nlm.nih.gov/pubmed/22521808
http://www.ncbi.nlm.nih.gov/pubmed/22521808
http://www.ncbi.nlm.nih.gov/pubmed/22521808
http://www.ncbi.nlm.nih.gov/pubmed/22521808
http://www.ncbi.nlm.nih.gov/pubmed/22521808
http://www.ncbi.nlm.nih.gov/pubmed/20880687
http://www.ncbi.nlm.nih.gov/pubmed/20880687
http://www.ncbi.nlm.nih.gov/pubmed/20880687
http://www.ncbi.nlm.nih.gov/pubmed/24209768
http://www.ncbi.nlm.nih.gov/pubmed/24209768
http://www.ncbi.nlm.nih.gov/pubmed/24209768
http://www.ncbi.nlm.nih.gov/pubmed/20955872
http://www.ncbi.nlm.nih.gov/pubmed/20955872
http://www.ncbi.nlm.nih.gov/pubmed/20955872
http://www.ncbi.nlm.nih.gov/pubmed/20955872
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/
http://www.ncbi.nlm.nih.gov/pubmed/

	Contents
	The Economic Impact of Pharmacotherapeutic Follow-Up in Copd Patients at a Health Care Institution in Medellin-Colombia
	Abstract
	Key words:
	Introduction
	Methodology
	Study type
	Patient type
	Observation period
	Dependent variable
	Independent variable
	Population
	Sample size
	Data collection techniques
	Data analysis

	Results
	Discussion
	References


