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ABSTRACT

Objective: Present study is aimed at assessing the supply chain manage-
ment (SCM) of drugs in selected public health facilities in Dire Dawa City
Administration, Harari Region and Jigjiga Zone in Somali Region, Eastern
Ethiopia. Methods: A systematic random sampling technique was employed
to select the public health facilities from each of the corresponding study
areas. Quantitative data were collected using both retrospective and pro-
spective structured observational checklist and structured questionnaire.
Data were analyzed using EPI INFO Version 3.5.1 and SPSS version 16.0.
Results: A total of 384 HIV/AIDS patients (479% males and 52.1%
females) were included in the study from three hospitals and seven health
centers with mean age of 32.8 years (SD + 11.9 years). Ninety percent
of the health facilities dispensed the ARV drugs to patients when they
came for resupply within 1-3 months. Only thirty percent of the health
facilities had received all the ordered quantities of ARV drugs. Zidovudine/
Lamivudine/Nevirapine, Tenofovir/Lamivudine/Efavirenz and Zidovudine/
Lamivudine/Efavirenz combinations were the most commonly prescribed
ARV regimens with 31.9%, 19.8% and 15.1%, respectively. Patients who

INTRODUCTION

The increasing demand of global AIDS treatment poses unprecedented
challenges for SCM, since each point of dispensing ARV drugs (i.e.,
clinic, hospital, and community outreach worker) must have access to
a customized and predictable supply of ARVs and other drugs at all
times.! However, a major challenge is maintaining continuous supplies
of ARV drugs and preventing stock outs.>* Ensuring an uninterrupted
supply of ARV drugs is critical to minimize the emergence of HIV drug
resistance, protect the health and well-being of patients, and ultimately
reach universal access goals.*

The launching of the free ARV treatment initiative in Ethiopia was
characterized with a large infusion of commodities which require high
logistics capacity. The success of this expanded HIV/AIDS program is
dependent on ability to reliably and consistently supply of the essential
commodities.’

HIV treatment requires an effective supply chain to ensure that ARV
drugs are available at all times so as not to cause treatment interruptions.
Therefore, ARV SCM must take the following issues into consideration:
special distribution requirements for ARVs and diagnostics, constant
stock availability, and ARVs are high-value, high-demand products
which require extra security.

Uninterrupted supply of quality, safe, effective and comprehensive ARV's
for treatment of HIV/AIDS is a pre-requisite and a challenge for ART
programs. ARV drugs must travel to treatment sites via a secure and reliable
supply chain to ensure the quality, safety and efficacy of formulations.’

used substances such as khat, cigarette and alcohol along with the ARV
drugs were 4.6 times more likely to miss their proper daily dose usage as
compared to those who did not use (AOR = 4.619 [95% Cl: 2.069-10.313]).
Conclusions: The patients should adhere to the right dose at the right time
but the health facilities sometimes received not all the quantities of ARV
drugs that they have ordered. Zidovudine containing ARV regimen was the
most commonly prescribed regimen.
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So far, no work has been reported and documented on SCM of ARV
drugs in Eastern Ethiopia and new results and conclusions obtained
from this study are recommended for the Federal Ministry of Health and
Pharmaceuticals Fund and Supplies Agency of Ethiopia to fill any gaps in
the SCM of ARV drugs. Hence, the objective of this study was to assess
the SCM of ARV drugs in selected public health facilities in Dire Dawa
City Administration, Harari Region and Jijiga Zone in Somali Region,
Eastern Ethiopia.

METHODS

The study was conducted in ten selected public health facilities in Dire
Dawa City Administration, Harari Region and Jijiga Zone in Somali
Region, Eastern Ethiopia from February 01- May 31, 2014. Health facility
based cross-sectional study with quantitative method was employed to
assess the SCM in the public health facilities selected purposively.
Regarding the evaluation of ART drug use, a single population proportion
formula was applied; a total sample size of 384 patients on active ART
was included in the study. PLWHA who are in pre-ART and PLWHA
who were seriously ill were excluded from the study. An ethical clearance
was obtained from Institutional Research Ethics and Review Committee
of College of Health and Medical Sciences, Haramaya Univeristy and
then delivered to Regional Health Bureaus of Dire Dawa City Adminis-
tration, Harari Region and Jijiga Zone in Somali Region and the selected
public health facilities in the study area.

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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RESULTS

Socio-demographic characteristics of the respondents

A total of three hospitals and six health centers were included in the
study and about 74.7% of respondents were selected from hospitals and
the remaining was from health centers. A total of 384 HIV/AIDS
patients: 184 (47.9%) males and 200 (52.1%) females were included in the
study from the ART units providing pharmacy service with a response
rate of 100%. The mean age of the respondents was 32.79 years (SD *
11.86 years). The majority of the patients were in the age range of 35-49
years 144 (37.5%) and 25-34 years 126 (32.8%). One hundred ninety five
(50.8%) of the respondents were married, followed by 130 (33.9%) single
respondents. Sixty two (16.1%) of the patients were illiterate. Most of the
respondents, i.e. 236 (61.5%) were unemployed.

Supply of ARV drugs

Ninety percent of the health facilities dispensed the ARV drugs to
patients when they come for resupply within 1-3 months but most of
them were supplied within two months while 90% of the health facilities
receive the ARV drugs bimonthly. More than half (60%) of the health

Table 1: Supply of ARV drugs

facilities were sometimes received all the quantities of ARV drugs that
they have ordered (Table 1).

Storage condition of ARV drugs

Storage condition of ARV drugs were arranged on shelves with 70% clear
visibility of the identification of product label, expiry dates and manufac-
turing dates. Only 70% of ARV products were stored at the appropriate
temperature (8-30 °C) including cold chain storage (2-8 °C). On the other
hand, only 50% of the facilities currently had sufficient storage space for
existing ARV products & planned program expansion. Table 2 shows
storage condition of ARV drugs in the health facilities.

ARV drug regimens prescribing pattern

The most commonly prescribed ARV regimens in the facilities were
AZT/3TC/NVP (Zidovudine/Lamivudine/Nevirapine) 123 (31.9%),
TDF/3TC/EFV (Tenofovir/ Lamivudine/ Efavirenz) 76 (19.8%) and 58
(15.1%) AZT/3TC/EFV (Zidovudine/Lamivudine/Efavirenz) combi-
nations. One hundred eighty one (47.0%) of people living with HIV/
AIDS took zidovudine containing ARV regimen, which was the most
commonly prescribed ARV regimens in the health facilities (Table 3).

Variables Monthly Bimonthly  3months Quarterly No fixed time
How much of a supply is dispensed to 9 (90%) 1(10%)
patients when they come for resupply
How often do you receive supplies 9 (90%) 1 (10%)
Always Sometimes Never
Do you receive the quantities of ARV 3 (30%) 6 (60%) 1(10%)
drugs that you ordered
Table 2: Storage condition of ARV drugs in the health facilities, 2014
Variables Frequency (%)
Yes No
Identification of product label, expiry dates & manufacturing dates clearly visible 7 (70%) 3(30%)
ARV drugs stored & organized to FEFO procedures 9 (90%) 1 (10%)
ARV drugs stored in dry, well lit, well-ventilated store room 8 (80%) 2(20%)
Products stored at the appropriate temperature (8-30°C) & Including cold chain storage (2-8°C) 7 (70%) 3 (30%)
Current storage space is sufficient for existing products & planned program expansion 5 (50%) 5 (50%)
Fire safety equipment available & accessible 5(50%) 5 (50%)
Products stacked at least 30cm away from the walls and other rows 7 (70%) 3 (30%)
Products stacked no more than 2.5m high 9 (90%) 1 (10%)
Products stacked at least 10cm off floor 8 (80%) 2 (20%)
Table 3: ART regimen prescribed in the health facilities, 2014
ARV Drug Regimens Frequency Percent oex
Female Male
AZT/3TC/NVP 123 31.9 67 (54.5%) 56 (45.5%)
AZT/3TC/EFV 58 15.1 27 (46.6%) 31 (53.4%)
TDF/3TC/EFV 76 19.8 43 (56.6%) 33 (43.4%)
TDF/3TC/Kaletra 8 2.1 4 (50.0%) 4 (50.0%)
TDF/3TC/NVP 54 14.1 29 (53.7%) 25 (46.3%)
D4T/3TC/NVP- 26 6.8 11 (42.3%) 15 (57.7%)
Other Regimens 39 10.2 19 (48.7%) 20 (51.3%)

Total

200 (52.1%) 184 (47.9%)

Other regimens include AZT/Kaletra, AZT/DDI, TDF/ABC/Lopinavir/r, TDF/DDI/Lopinavir/r
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According to the data obtained in this study, 81.0% and 12.0% of people
living with HIV were on the standard first-line regimen for adults and
pediatrics, respectively while 7.0% uses second line pediatrics ARV
regimens (Figure 1). Forty one percent of the total patients who were
receiving ARV drugs had forced at least one case of treatment course
change due to different reasons (Figure 2). From drugs that were used for
prevention of occurrence of opportunistic infection, 131 (34.1%) of the
patients used cotrimoxazole followed by 15 (3.9%) amoxicillin (Figure 3).

Initiation criteria and reports about ARV drugs effects on
the patients

Ninety percent of the health facilities were using laboratory facilities that
were used to detect the status of the HIV patients in order to initiate
ARV drugs mainly dependent on the CD4+ count and clinical stages.
Seventy percent of the health institutions were monitored side effect of
ARV drugs but only 20% of them report to the higher level about the side
effect observed. On the other hand, 100% of the health facilities reported
the number of patients on ARV to higher level. With regard of the ARV
resistance, 60% of the health facilities monitor but 40% of them were
reported the cases to higher level. As only the most common Adverse
Drug Reactions (ADRs) are detected during pre-marketing trials, it is,
therefore, important to devise methods for quick detecting ADRs. This
could be carried out by post-marketing surveillance, i.e., ADRs monitoring.
Hence, all health professionals have the responsibility to report any
unique ADR observed to Food, Medicine and Healthcare Administration
Control Authority (FMHACA) of Ethiopia.

Patients’ use of ARV drugs

Out of the 384 patients who received ARV drugs, a total of 50 (13.0%)
patients have missed their proper dose usage and more than half of them
were females. The majority of the patients who have missed their dose lie
in the age range of 35-49 years that accounts 20 (40%) and 25-34 years
13 (26.0%) from the total patients who have missed dose problems. Out
of the 62 patients in the age range of 15-24 have accounted the largest
missed dose.

Determinants of missed dose of patients receiving ARV
drugs

Determinants, which were found to be significant by binary regression
were introduced to multiple logistic regression. From all covariates studied,
illiterate patients were 3.8 times more likely to miss their daily dose
than patients who were above secondary (Adjusted Odds Ratio [AOR]
= 3.804 [95% CI: 1.300-11.133]). Patients who took one drug (fixed
combination ART) were 5.32 times more likely to missed their regular
dose than patients who took more than one drug per day on average
(AOR=5.327 (1.990-14.257)).

The odds of missed dose were 3.95 times more likely among patients who
have no knowledge about proper dose & frequency of the ARV drugs
usage (AOR=3.951[95% CI: 1.475-10.584]) compared to those who have
the knowledge. On the other hand, sex, age, marital Status, employment
condition and disclosure of patients who receive ARV drugs was not
found to affect the utilization of proper daily dose of the patients signifi-
cantly (Table 4). Majority of the respondents 273 (71.1%) disclosed their
HIV results to at least one person and 111 (28.9%) were not disclosed
themselves from which majority of them were females.

Patients who use substances such as khat, cigarette and alcohol along
with the ARV drugs were 4.6 times more likely to miss their proper daily
dose usage as compared to those who did not use (AOR =4.619 [95% CI:
2.069-10.313]). The majority of the respondents 314 (81.8%) did not take
any substance; only 70 (18.2%) of the participants take at least one type
of substance (smoking cigarette, taking alcohol, or chewing khat). Out
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Figure 3: Drugs prescribed for opportunistic infection prevention

of these 14 (3.6%) of them drunk alcohol and chewed khat, 50 (13.0%)
chewed khat and the others smoke cigarette occasionally. Majority of the
respondents 334(87.0%) did not miss their daily dose.

DISCUSSION

In Ethiopia, the number of health facilities providing ART services,
mainly public facilities, has expanded, enabling the enrolment of
hundreds of thousands of PLWHA from time to time as the drugs are
provided free of charge.®
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Table 4: Determinants of missed dose of patients receiving ARV drugs, 2014

COR (95% ClI) AOR (95% Cl)

1
1.199(0.659-2.180)

0.310(0.032-2.983
1.560(0.457-5.320
0.748(0.225-2.480
1.048(0.331-3.323

1

)
)
)
)

Variables Missed Dose
Yes (N, %) No (N, %)

Sex

Male 22(12.0%) 162(88.0%)

Female 28(14.0%) 172(86.0%)
Total 50(13.0%) 334(87.0%)
Age

<15 1(4.5%) 21(95.5%)

15-24 12(19.4%) 50(80.6%)

25-34 13(10.3%) 113(89.7%)

35-49 20(13.9%) 124(86.1%)

>49 4(13.3%) 26(86.7%)
Marital Status

Single 21(16.2%) 109(83.8%)

Married 20(10.3%) 175(89.7%)

Divorced/Widowed 9(15.3%) 50(84.7%)
Educational Status

Tlliterate 14(22.6%) 48(77.4%)

Can read and write 2(6.2%) 30(93.8%)

Primary (1-8) 16(15.1%) 90(84.9%)

Secondary (9-12) 8(9.5%) 76(90.5%)

Above Secondary 10(10.0%) 90(90.0%)
Employment Status

Employed 18(12.2%) 130(87.8%)

Unemployed 32(13.6%) 204(86.4%)

Substance use

Yes 16(22.9%) 54(77.1%)

No 34(10.8%) 280(89.2%)
Number of drugs prescribed

One 10(32.3%) 21(67.7%)

Two 11(12.1%) 80(87.9%)

SThree 29(11.1%) 233(88.9%)
Disclosure

Yes 30(11.0%) 243(89.0%)

No 20(18.0%) 91(82.0%)
Knowledge (Dose & Frequency of drugs)

Yes 41(11.5%) 316(88.5%)

No 9(33.3%) 18(66.7%)

1.070(0.458-2.503)
0.635(0.272-1.481)
1

2.625(1.085-6.353)*

0.600(0.124-2.894)

1.600(0.689-3.715)

0.947(0.356-2.521)
1

1
1.133(0.611-2.102)

2.440(1.259-4.729)*
1

3.826(1.642-8.917)*
1.105(0.528-2.313)
1

1
1.780(0.963-3.293)

3.854(1.625-9.141)*
1

1.211(0.435-3.370)
0.688(0.268-1.768)
1

3.804(1.300-11.133)*
0.711(0.137-3.678)
1.589(0.588-4.295)
0.538(0.178-1.629)

4.619(2.069-10.313)*
1

5.327(1.990-14.257)*
0.948(0.420-2.140)
1

1
2.004(0.958-4.190)

3.951(1.475-10.584)*
1

COR-Crude Odds Ratio, AOR-Adjusted Odds Ratio, * statistically significant, CI-Confidence Interval

The most commonly prescribed ARV regimens in the facilities were
AZT/3TC/NVP (31.9%), TDF/3TC/EFV (19.8%) and AZT/3TC/EFV
(15.1%), followed by TDF/3TC/EFV (19.8%), TDF/3TC/NVP (14.1%),
D4T/3TC/NVP (6.8%), TDF/3TC/Kaletra (2.1%) and other regimens
(10.2%). The result of this study was not consistent with the studies done
in Bedele Hospital, Ethiopia,' Addis Ababa, Ethiopia'> and Nekemte
Hospital, Ethiopia,'* where AZT/3TC/NVP accounts for 15.5%, 14% and
4.2%, respectively. On the other hand, the result of this study was almost
consistent with the studies done in Southern India,"* South Ethiopia,'
Cote d'Ivoire'® and Swaziland'” where AZT based ARV regimens
accounted 49.8%, 42.42%, 42.0% and 37.9%, respectively.

574

Revised WHO guidelines advise changing the eligibility criteria to start
ART regimen options for all patients, regardless of pre-ART viral load
or CD4 cell count and propose a move away from several Nucleoside
Reverse Transcriptase Inhibitors (NRTIs)."® However, most of the health
facilities were still using those regimens including zidovudine and
didanosine as part of an initial ART regimen. In December 2013, Ethiopia
adopted the new WHO integrated guidelines for treatment, in which
adults with CD4 below 500, all pregnant women and all TB patients
independent of CD4 count are eligible for treatment."

Nearly 41.0% of the total patients was forced at least one treatment course
change due to drug associated side effects such as rash, gastrointestinal

Journal of Young Pharmacists, Vol 9, Issue 4, Oct-Dec, 2017



Gabriel and Tafesse: Supply Chain Management

upset, amnesia, etc. Thus, PLWHA were found to use additional drugs
to prevent the occurrence of opportunistic infections and 149 (38.8%)
of ART patients were on Cotrimoxazole Preventive Therapy which was
much lower as compared to Malawi (94.0%).%

ART adherence levels of > 95% minimize HIV drug resistance and opti-
mize measures of patient outcomes.?' Previous studies in Ethiopia were
using only self-reported dose adherence as a measurement.”>** Our data
were also based on self-reported dose adherence. The overall ARV drugs
dose adherence (no dose missed or delayed for greater than or equal to
90 minutes) among the study respondents was 334 (87.0%) based on
self-report assessment of missed doses (dose adherence) in a one-week
recall at baseline with 95% of prescribed doses. The treatment adherence
level found in this study was higher in comparison to studies conducted
previously in Botswana (54.0%)** and Addis Ababa, Ethiopia (81.2%).%

The majority of the respondents 314 (81.8%) did not take any type of
substance. The patients being active substance user found in this study
were relatively higher in comparison to studies conducted in South
Ethiopia (3.8%)* but lower than the study conducted in Southwest
Ethiopia (7.2%).” The reasons patients cited for missing doses or delays
in dosing time in our study were similar with other studies, which includes
being sick, forgetting, work load, lack of transportation for re-supply,
and associated side effects.*?*

Patients who took one drug (fixed combination ART) per day were
5.32 times more likely to miss their regular dose medication than
patients who took more than one drug per day on average (AOR=5.327
(1.990-14.257)). This result was inconsistent to studies done in Eldoret,
Kenya® in which adherence decreases as the number of daily taking
drugs increases.

Other variables like sex, age, marital status, employment condition and
disclosure of patients who receive ARV drugs, which were significant
predictors of dose adherence in other studies, did not show association
with missed dose of medication in our study. Some results were reported
by other study in Eldoret, Kenya® that age, sex, and marital status did not
significantly affect the dose adherence rate of the participants.

The current study showed that 90% of the health facilities dispensed the
ARV drugs to patients when they come for resupply within 1-3 months
and 90% of the health facilities receive the ARV drugs bimonthly which
was double than the case of Malawi that received the ARV drugs
quarterly.’ Only 70% of the ARV products were stored at the appropriate
temperature (8-30 °C) including cold chain storage (2-8 °C). An effective
and dedicated storage space provides the correct environment for the
storage of medicines and commodities and assists the efficient flow of
supplies.”

Around 90% of the health facilities followed First Expiry First Out
(FEFO) storage protocol. Inadequate storage space contributed for few
wrong storage condition with similar situation observed in Sierra
Leone." Additionally, Singh et al and Kant et al reported the ABC and
VED matrix analysis systems should be adopted for optimal and rational
use of resources and elimination of out-of-stock situations in hospital
pharmacy.?? Kokilam et al suggested the problems associated with
stock-outs and wastage can be minimized upon implementation of cor-
rective measures in the areas of procurement, drug quantification, distri-
bution, and inventory control.*®

CONCLUSION

In order to maximize the benefit of ARV therapy, patients should adhere
to the right dose at the right time as an intervention against barriers to
adherence but the health facilities sometimes received not all the quantities
of ARV drugs that they have ordered. Zidovudine containing ARV regimen
was the most commonly prescribed ARV regimens in the health facilities.
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From those HIV patients who have missed their proper daily dose and
frequency of ARV drugs, females were the dominant with the age range
of 35-49 years. Most of the health facilities were monitoring side effect
of ARV drugs but only few of them reported the observed side effect to
the higher level. Only half of the health facilities currently had sufficient
storage space for existing ARV products & planned program expansion
for proper storage condition of ARV drugs.
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