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Abstract

Pharmaceutical care (PC) has been shown to improve the outcome of drug therapy in many disease conditions.
HIV/AIDS is one of the disease conditions that are fraught with many problems that can benefit from this new
emphasis of pharmacy practice also known as ‘pharmacists care’. This study is designed to determine the number
and types of drug therapy problems occurring in the drug therapy of HIV patients receiving treatment at a tertiary
hospital in southeast Nigeria and to evaluate the impact of pharmaceutical care activities on the occurrence of these
drug therapy problems (DTPs). The components of the American society of health-system pharmacists (ASHP)
guidelines on ‘standardized method for pharmaceutical care’ was used as a data collection instrument to evaluate,
document and intervene in the antiretroviral therapy of about one thousand four hundred and seventy three (1,473)
patients. The study showed significant reduction in the incidence of drug therapy problems following the
Pharmacist’s intervention activities. The study found out that eighty-nine percent (89%) of the prescriptions had
potential drug therapy problems before the interventions which were reduced by 12% to seventy-seven percent
(77%) after the intervention. The study also identified seventeen (17) different potential drug therapy problems
prior to the interventions. A re - evaluation of these potential drug therapy problems after the interventions showed
the very significant percentage reductions in the occurrence of each DTP. The study showed that pharmacists’
interventions in antiretroviral drug therapy through Pharmaceutical care can significantly reduce the occurrence of
drug therapy problems associated with antiretroviral drug therapy
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1. Introduction

Drug therapy problems are negative patient outcomes. They can worsen patient health conditions, cause
death, prolong patients’ length of hospital stay, increase direct cost of medical care and reduce quality of life
and patient satisfaction. Identifying them requires a systematic approach where critical thinking and
problem solving skills are needed (Oparah, 2010). The existence of DTPs created the need for pharmaceutical
care to which it poses considerable and diverse challenges. For instance, as at 2002, about 45,000
pharmaceutical encounters had been documented in the USA [by Strand and co] with over 19,000 DTPs
identified, prevented and resolved with considerable financial impacts (Oparah, 2010).

The concept of pharmaceutical and the challenges of HIV/AIDS has been discussed in part one of these
presentations where we presented and discussed the results of this study as it relates pharmaceutical care
and adverse drug reactions in patients receiving antiretroviral drugs. This part of the study presents and
discusses the result of the study as it relates the occurrence and resolution of DTPs through systematically
planned and implemented pharmaceutical care activities.

Drug therapy problems has been classified into indication, effectiveness, safety, compliance (adherence)
and untreated indication DTPs. Helper and Strand in 1990 however classified them into 7 classes;
unnecessary drug therapy, wrong drug, dose too low, dose too high, adverse drug reaction, inappropriate
adherence, needs additional drug therapy. Pharmaceutical care concept requires the pharmacist to identify
these problems and needs and solve or meet them. This new role requires the pharmacist to apply a higher
level of drug knowledge, clinical skill and independent judgment to his work and to accept the burden of
responsibility.

2. Method

This is part 3 of 4 from a study carried out using the method described below. The other parts will also be
subsequently published in this journal. Before the study, an application for ethical approval of the study was
sent to the management of the medical centre used for the study and the approval was granted.

The components of the American society of health-system pharmacists (ASHP) guidelines on
‘standardized method for pharmaceutical care’ was used as a data collection instrument to evaluate,
document and intervene in the antiretroviral therapy of about one thousand four hundred and seventy three
(1,473) patients. Data was collected from the patients’ prescription sheets, laboratory report forms,
care/ART cards, and other relevant forms in their treatment folders. Other relevant information was also
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obtained from the patients through oral interview. The data collected at this stage formed the base-line/ pre -
intervention data for the study.

After documentation of these base-line data, pharmaceutical care interventions was implemented where
necessary and this included:

1. Patient education using a validated educational material applied uniformly to all the patients in the
study.

2. Healthcare personnel education, counseling and discussions.

3. Recommendations for changes of drugs/regimens, change of drug dose interval, duration or dosage
form, addition of more drugs, treatment of untreated conditions, implementation of non-drug
therapy, patient referral.

Ensuring that patients do their laboratory tests.

5. Monitoring the laboratory test results and carrying out interventions where necessary.

6. Giving patients access to pharmacists any time they needed it i.e. maintaining constant
communication between the patients and the pharmacists.

Then a repetition of the data collection and documentation above was done nine (9) months after the
implementation of the pharmaceutical care interventions mentioned above. This data represents the post -
intervention data.

The two data sets (baseline / pre-intervention & post-intervention data) were then be collated, analyzed
and compared to see if the interventions resulted in any significant differences in the occurrence of drug
therapy problems. Appropriate statistical analysis was also applied to the data using Microsoft Excel and
SPSS tools. Inclusion and exclusion criteria used for the study were;

1. New patients were excluded from the study since they will have had no previous encounter with the
system and so no existing data on them.

2. Patients selected were those who have received treatment, drugs and counseling from the hospital
for at least nine (9) months (i.e. who have visited the hospital for at least three (3) times).

3. Both adults and children as well as males and females were involved in the study.
Patients whose medications will last for less than three (3) months will be excluded from the study.
This is to give the interventions enough time to make impacts and produce the possible results and to
ensure uniformity of treatment duration and contact with the pharmacist in all the participating
patients.

3. Results

Drug therapy problems occurring before and after pharmacists’ intervention were identified and categorized.
Frequencies and descriptive statistics were then calculated for these measures. The study showed significant
reduction in the incidence of drug therapy problems following the Pharmacist’s intervention activities.
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The study found out that eighty-nine percent (89%) of the prescriptions had potential drug therapy
problems before the interventions which were reduced by 12% to seventy-seven percent (77%) after the
intervention. The study also identified seventeen (17) different potential drug therapy problems prior to the
interventions. A re - evaluation of these potential drug therapy problems after the interventions showed the
following percentage reductions;

1. ART - ineligible patient starting ART (57%).

2. Wrong patient name/no name on prescription (100%).

3. Incorrect drug combination/regimen (48%).

4. Incorrect dosage (57%).

5. No drug for another medical problem (77%).

6. Possible drug - drug/drug - disease interaction (63%).

7. Possible aggravation of adverse effects by drug (56%).

8. Inappropriate duration of drug administration by patient (66%).
9. Inappropriate frequency of drug administration by patient (82%).
10. Lack of adherence counseling (70%).

11. Contraindication/drug allergy (64%).

12. Confusing/incomplete prescription (22%).

13. Lack of CD4 count and other laboratory investigations (57%).
14. Abrupt stoppage of drug administration by patient (46%).

15. Refusal to take drugs by patient (100%).

16. Intake of drug overdose by patient (55%).

17. Prescriber’s handwriting ineligible /unclear (100%).

This shows that the incidence of each of these potential drug therapy problems was reduced by over 55%
(except one case that had 22% reduction) after the interventions.

Table 1. Age distribution

Number of Patients
= : = : . % of total = A
Age Range Pre - intervention Post - intervention Difference

evaluation (A) evaluation (B) (A-B) or

(% of total) (% of total) B/T x100
2yrs-15yrs 146 146 0 10
15 yrs above 1327 1327 0 90
Total (T) 1473 1473 0 100
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Table 1 shows that 90% of patients involved in the study were adults (18years and above) while 10% of
the patients were children (2yrs - 15yrs).

Table 2. Sex (gender) distribution

Number of Patients
sex Pre - intervention Post - intervention Difference % of total = A/T
evaluation (A) evaluation (B) (A-B) or
(% of total) (% of total) B/Tx100
Male 513 513 0 35
Female 960 960 0 65
Total (T) 1473 1473 0 100

Table 3. Distribution of incidence of Drug Therapy Problems (DTPS)

Frequency of Patients . i
Difference | %difference
Variable Pre-intervention Post -intervention (A-B) (A-B)/
evaluation evaluation Ax100).
(A) (% of total) (B) (% of total)
Number of non - DTP cases. 160 (11%) 341 (23%) -181 113%
Number of DTP cases. 1313 (89%) 1132 (77%) 181 13%
Total (T) 1473 1473 0 0

Table 4. distribution of the frequency of DTPs

Frequency of DTPs
a y Difference | % difference
DTPs Pre - Post - (A-B) | (A-B)/AX
intervention intervention 100.
evaluation (A) evaluation (B)
ART - ineligible patient starting ART. 21 9 12 57
Wrong patient / name or no name on 13 0 13 100
prescription.
Incorrect drug combination / regimen. 29 15 14 48
Incorrect dosage regimen. 169 72 97 57
No drug for a medical problem. 145 34 111 77
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Possible drug - drug /drug - disease interaction. 19 7 12 63
Possible aggravation of adverse effects by drug. 9 4 5 56
Inappropriate duration of drug intake by patient. 35 12 23 66
Inapproprlate frequency of drug intake by 656 116 540 82
patient.

No adherence counseling by adherence 211 63 148 70
counselors.

Contraindication / drug allergy. 39 14 25 64
Written prescription confusing or complex. 951 747 207 22
No prescriber’s name or signature on prescription 201 611 -410 (-204)
paper.

CD4 Test / other tests not done as should. 916 394 522 57
Patient stopped taking his/her drugs. 46 25 21 46
Patient refused to take drugs. 5 0 5 100
Patient taking overdose. 11 5 6 55
Prescriber’s handwriting ineligible /unclear. 12 0 12 100

Table 3 above shows that the interventions resulted in a 113% increase in the incidence of non - DTP

cases as well as a 13% decrease in the incidence of DTP cases.

420

Table 4.Distribution of the frequency of DTPS

Frequency of DTPs
% difference
DTPs Pre - Post - )

intervention intervention Difference | (A -B)/AX

evaluation (A) | evaluation (B) (A-B) 100.
ART - ineligible patient starting
ART. 21 9 12 57
Wrong patient / name or no 13 0 13 100
name on prescription.
Incqrrect drug combination / 29 15 14 48
regimen.
Incorrect dosage regimen. 169 72 97 57
No drug for a medical problem. 145 34 111 77
Pf)SSlble. drug - firug /drug - 19 7 12 63
disease interaction.
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Possible aggravation of adverse

effects by drug. 9 4 > 56
Inappropriate duration of drug

intake by patient. 35 12 23 66
Inappropriate frequency of

drug intake by patient. 656 116 540 82
No adherence counseling by 211 63 148 70
adherence counselors.

Contraindication / drug allergy, 39 14 25 64
Written prescription confusing

or complex. 951 747 207 22
No prescriber’s name or

signature on prescription 201 611 -410 (-204)
paper.

CD4 Test / other tests not done 916 394 522 57
as should.

Patient stopped taking his/her 46 2t 21 46
drugs.

Patient refused to take drugs. 5 0 5 100
Patient taking overdose. 11 5 6 55
Prescriber’s handwriting

ineligible /unclear. 12 0 12 100

4. Statistical analysis

Hypothesis

H,: Pharmaceutical care interventions do not reduce the occurrence of drug therapy problems (DTPs) in
patients receiving antiretroviral drug therapy.

Ha.: Pharmaceutical care interventions reduce the occurrence of drug therapy problems (DTPs) in patients
receiving antiretroviral drug therapy.

To test this hypothesis, we use the distribution of the outcome of interventions in drug therapy problems
as shown in table 8 which is adjusted thus,

VARIABLES POSITIVE OUTCOME NEGATIVE OUTCOME TOTAL
Pre - intervention 1078 395 1473
Post- intervention 1464 9 1473

We will use the lower pre - intervention figures. Here again, the expected frequency is 50/50 as the
chance probability is also half (1/2). As such,
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[F, — F.]? _ (1078 - 50)2 N (395 — 50)2

X%cal =
@ F, 50 50

= 21,136 + 2380.5 = 23,516

AlsoDf=(R-1)(C-1)
=2-1)(2-1
=1
Again from chi - square (X2) table, Df 1 at 95% confidence level = 3.84
Thus we have,
X2cal = 23,516 and

X2tab = 3.84

Therefore, based on our decision rule, we reject H, and accept H, since X2cal > X2tab and conclude that
pharmaceutical interventions prevent potential drug therapy problems in the management of patients on
chronic anti - infective drug therapy.

5. Discussion

Drug therapy problems have negative effects on pharmaceutical care and results in negative drug therapy
outcomes. Their identification and resolution is imperative for the success of any drug therapy program.

The most prominent drug therapy problems indentified in the study include inappropriate frequency of
drug intake by patients where it was observed that many of the patients were taking their drugs irregularly.
Most of the antiretroviral drugs at the time of the study were recommended to be taken every 12 hours
(twice daily) with just a few of them recommended for once daily dosing. Many of the patients were not able
to adhere to the recommended dosing frequencies of these drugs and in some cases the drugs were taken
only when the patients felt like taking them or when they remembered to take them or worse still, when they
felt ill. This poor adherence is capable of compromising their treatment, induce drug resistance and cause
therapeutic failure and early death. The pharmaceutical care interventions however resulted in a significant
reduction in the occurrence frequency of this drug therapy problem. Another drug therapy problem
identified was the lack of adherence counseling for the patients and this could have been the cause of many of
the patient - related drug therapy problems identified in the study.

The frequency of its occurrence was also reduced significantly after the interventions. Many of the
prescriptions were also observed to be confusing / complex and this could result in fatal errors in the
dispensing of medications. The improvement in the frequency of occurrence of this problem incidentally, was
not as high as in the case of the other drug therapy problems. This is an indicator for training or retraining of
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medication prescribers on the need for clarity in prescription writing. Again many of the prescriptions had
no prescriber’s name or signature on them and in many cases also the dosage regimens were incorrect. In
many other cases no drugs were prescribed for certain medical problems of the patients. These could have
been because the prescribers were always hurrying over the patient consultations as a result of an
overwhelming number of HIV/AIDS patients they need to see during the clinic days. The pressure is
understandable however but not enough to be allowed to compromise patients’ lives. Another important
problem was the observation that too many of the patients were not also adhering to their laboratory
investigations schedules. These investigations includes CD4 counts, liver function tests, kidney function tests,
hematological tests etc and they are needed for the monitoring of drug therapy efficacy and safety in the
patients. The implication of this is that for many of the patients, the investigations for monitoring their
treatment was not always available and this falls short of recommended treatment procedures. It
predisposes the patients to drug - related complications and can also compromise their treatment outcomes.

Interestingly the frequencies of occurrence of these drug therapy problems as well as those of the other
drug therapy problems shown in the results above were greatly reduced after the pharmacists’ intervention
activities. The only exceptions were the problem of confusing / complex prescriptions which showed a
relatively low reduction in the frequency of its occurrence and the problem of lack of prescribers’
names/signatures on the prescriptions which rather showed very high increase in the frequency of its

occurrence.

Though more studies may be needed in this area, yet the results of this study are very indicative of the
imperative of a more widespread adoption of pharmaceutical care and more specifically drug therapy
management roles by hospital pharmacists in Nigeria and beyond.

6. Conclusion

The study identified frequent DTPs associated HIV and other health conditions. It also showed that
pharmacists’ interventions in antiretroviral drug therapy through Pharmaceutical care can significantly
reduce the occurrence of drug therapy problems associated with antiretroviral drug therapy.

7. Recommendations

e Regular training and mentoring of medical doctors (especially the ones on training/internship) should be
enforced to minimize the incidence of prescription errors and potential DTPs. The same should be
applicable to other healthcare providers so as to improve the overall quality of care offered to patients.

e Therapeutic as well as pharmaceutical audit of healthcare services should be carried out more frequently
so as to detect DTPs as well as prevent them.

e Patients should also be educated on the need to report side/adverse effect as well as other problems they

may encounter in the course of treatment.
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Appendix A. Data collection form

PHARMACY NUMBER
Gnsman if applicatie)

TvloL

CLIENT'S UNIQUE 1D NUMBE R

|
l
[EYEN

AZT+ATC RV

DAaT+3TC Ve

AZT+BTCrEFZ

e[ e

DaTeaTCrErZ

NGO potental or actual drog therany
Problomes ide

WWrona client 7 wrong or no client's

bBinations/Regimen

Incorrect dosage reg!

Incorrect dosage fo

G drug for the medical
Protlem

No drug for the medical protlem

MNo valid indication for the drug

Disease inte

Drug may agaravels adverse offects

Duration iInaporopriate

Fraauancy ineppropriate

counselng not
=1

drug alergy

S180kd Advi3HL 9140 40 NOLLYDIALNAC

~ = ot v =1

Wiitten order confusing/ Incomplete

NG prescrber s name. signature or
date

Handwriting Hegible or unclear

Information provided

Oid not dispense meds

Dincunsod avent with patier

Drug therapy Initiated/ changed

NOLLNSRS3LNI S.LSIOVIAYHG

NOMNE

Orug/Regimen changed

Dose changed

Dosage form changed

Anomaly or Error resolved

Anomaly or Error onolved

Action prevenied potential droag

Merapy problem

© o not

NOLINSR3LN 40 3H00LN0

NO Advsoarse Drug Reactions
Dotacted

Fatgue / weaakness

Nausea

Vomiting

Abdgominal pain

Ancrexia (loss of sppetite)

A —— Sudden weilght 1oss
EEESE SNCE. S e ] Muscle weaknoss g
Skin raahes =
D . [ 1 Y —) — — =
Lipodystrophy (Fat accumulation or | 58
=1 === — = ] E oation) =
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Appendix C. Chi - square distribution table
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