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Antimalarials prescribing patterns in
Gezira State: precepts and practices
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ABSTRACT A longitudinal pharmacoepidemiological study on prescribing patterns of antimalarials was
conducted in Gezira State, Sudan. Different core drug prescribing indicators were identified, measured
and correlated. Chloroquine and quinine were the most frequently prescribed antimalaria drugs but in
44.7% of cases, the dosage was inappropriate and did not conform to standard regimens, Due to variable
and unmonitorod pattorns of drug resistance, most medical practitioners in Sudan tend to follow their own
protocols to treat severe cases of malaria rather than conforming to standard regimens. We attribute the
emergence of a high rate of resistance to malaria chemotherapy to such practices. We racommend
interventions to ensure rational prescribing, and call for the formulation of a national antimalarial drugs
policy.

La prescription des antipaludéens dans I'Etat de Gezira: préceptes et pratiques

RESUME Une étude pharmaco-épidémiologiqua tangitudinala sur la mada de praseription des antipaludéens
a été rdalisée dans P'Etat de Gezira au Soudan. Plusieurs indicateurs de base pour la prescription de
médicaments ont été identifiés, mesurés et mis en corrélation. La chloroquine st la quinine étaient les
antipaludeens les plus fréquemment prescrits mais dans 44,7% des cas, la dose était inappropriée et ne se
confurmait pas aux schémas theérapeutlques standards. Du falt des caractéristiqgues de
pharmacorésistance variables et non surveillées, la majorité des médecins au Soudan ont tendance a suivre
leurs propres protocoles pour traiter 1es cas sévéres de paludisme plutdt que de se conformer aux schémas
thérapeutigues standards. Nous attribuons 'émergence d'un taux élevé de résistance & la chimiothérapie du
paludisme & de telles pratiques. Nous recommandons des interventions pour garantir une prescription
rationnelle, et demandons la formulation d’une politique nationale pour les antipaludéens.
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Introduction

Malaria due to Plasmodium falciparum is a
major hcalth problem in Sudan, It consti-
tutes 30% of all attendance in health facili-
ties and it is the main cause of hospital
death [1]. One of the essential elements in
control of the disease is appropriate man-
agement and chemotherapy to reduce mor-
bidity and to prevent mortality. However,
there are several factors that can affect the
effectiveness of treatment related to local
variables in our country. There are certain
prescribing patterns that might have a di-
rect influence on the effectiveness of the
control of the disease by chemotherapy.
Moreover, these patterns may encourage
drug resistance. Because of variable and
unmeonitored patterns of drug resistance,
the vast majority of medical practitioners in
Sudan tend to follow their own protocols
based on limited personal experience rather
than to conform to the recommended regi-
men for treating malaria cases. Inadequate,
excessive or incorrect prescribing are
probably the commonest forms of irration-
al prescribing habits.

In our study we investigated the influ-
ence of prescribing habits on malaria in
Gezira State, central Sudan. The study was
conducted in Wad Medani, a town located
on the west bank of the Blue Nile River and
surrounded by the two main continuously
irrigated crop-producing agricultural
schemes in the region, Gezira and Rahad.

General practitioners are the main pro-
viders of health care in the different urban
parts of Sudan. However, medical assist-
ants working in rural areas, who are also
entrepreneurs, dispensing pharmacists and
other nonprofessional dealers are also en-
gaged in prescribing and selling antimalarial
drugs. The empirical results demonstrate
that the revenue and net profits of such
dealers are directly related to the quantity

of drugs used. Abe [2] and Greenhalgh [3]
examined the prescribing and dispensing of
medicines to patients by the public and pri-
vate medical sectors and by private phar-
macies in five Indian cities. Their studies
showed that over-prescription by doctors
in the private sector was common and that
many of the drugs used and prescribed
were dubious and dangerous. They con-
cluded that an essential drugs list is useless
unless accompanied by intensive efforts to
improve the prescribing of doctors and dis-
pensing of pharmacists. Isenalumhe and
Oviawi showed that on average, there is a
tendency to prescribe more expensive and
unnecessary drugs [4]. In an Indian study,
Kapil described the doctor—patient roles as
a client relationship [5].

Patients and methods

The study included some of the patients
who seek treatment in Wad Medani Teach-
ing Hospital, especially those who collected
their prescribed drugs from the counter of
the public retail pharmacy, which is adja-
cent and attached to the exit of the outpa-
tient clinics of the different specialties. The
patients included residents of the town who
were referred from different health centres
in Wad Medani, as well as those living in the
surrounding villages and towns scattered
within the agricultural schemes; these vil-
lages and towns lack such medical special-
ty services.

The first period of collection was be-
tween September and October of the same
year, which is the end of the normal rainy
season. This period is considered a high
season for malaria infection in Gezira State.
Another collection period took place during
the coldest period of the year for this re-
gion—in January and February. This period
was considered by the researchers to be
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the low season or the season of least oc-
currence of malaria infection in Gezira
State.

Every fifth incoming patient, after pay-
ment and collection of his/her prescribed
medicine, was briefed on the objectives of
the research. Those who agreed to partici-
pate in the study were then requested to
hand in their prescriptions to the interview-
er and to complete a pretested question-
naire, which was composed of two parts.
The first part included information on the
patient, his/her age, sex, education and the
prescriber’s specialty. The second part in-
cluded a record of the prescribed and dis-
pensed drugs, the drug names, the unit
dosage formulation, the administered dose,
the route of administration, the drugs actu-
ally dispensed and the reason for incom-
plete dispensing.

Data on malaria chemotherapy were
tabulated and analysed using SPSS to deter-
mine different indicators for core drug use
(Table 1).

The core drug use indicators recom-
mended by the World Health Organization
(WHO) [6] are as follows:

Prescribing indicators
* Percentage of prescriptions containing
antimalarials

» Percentage of antimalarials/antibiotics
combinations

* Percentage of antimalarial combinations

*» Percentage of antimalarial drugs plus
analgesics

» Percentage of different unit dosage
forms

* Perventage of different routes of ad-
ministration

+ Percentage of prescribers’ specialty

Patient care indicators

* Percentage of drugs actually dispensed

+ Dercentage of drugs adequately pre-
scribed.

Results

Of the 400 prescriptions investigated, male
respondents were predominant, 210
(52.5%). Of the prescriptions collected
during both periods of study, antimalarials
had a high prescribing rate 167 (41.8%)
(Table 1). Chloroquine had the highest pre-
seribing rates, 53 (54.1%) and 45 (45.9%)
in the high and low seasons comprised
58.7% of the total prescribed antimalarials
and 24.5% of the total prescriptions in
the two seasons. Quinine was the sec-
ond most prescribed antimalarial agent

Table 1 Prescriptions containing antimalarials by malaria season

Prescription High season Low season Total (n = 400}
No. % No. % No. %
Chiloroquine 53 54.1 45 459 98 245
Mo antimalarial 165 68.5 78 a3s5 233 58.2
Quinine 18 419 25 5841 43 10.8
Sulfodoxine/pyrimethamine 4 250 12 75.0 16 4.0
Other antimalarials 4 400 6 600 0 25
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and constituted 43 (10.8%) of the total
prescriptions and 25.7% of the total pre-
scribed antimalarials, of which 18 (41.9%)
and 25 (58.1%) were in the high and low
seasons respectively. In comparison, the
other antimalarial drugs had much lower
prescribing rates in both periods of the
study (Table 1).

With regard to the antimalarial formulae
prescribed, the injectable formulation was
the commonest, 72 (44.7%), tablet formu-
lation came second in line of preference, 59
(36.6%) while the syrups were the least
recommended unit dosage - form, 1l
{6.8%). For 12.6% of the prescribed anti-
malarial drugs in the low season and 10.8%
in the high season, doctors were inclined to
start with the injectable formulations and
complete the treatment with an oral medi-
cation,

Only 73 (18.3%) of the prescriptions
collected in the two periods contained
antimalarial and antibiotic combinations.
The adjuvant administration of sulfame-
thoxazole/trimethoprim combination
with antimalarial drugs were the com-
monest, 34 (46.6%), followed by com-
binations of antimalarial drugs with:
tetracycline 6 (8.2%), beta-lactam anti-
biotics 5 (6.8%) and other miscellane-
ous antibiotics 22 (30.1%).
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In both the high and low seasons, pre-
scription of antimalarials in combination
was very rare, & (2.0%). Of all the pre-
scriptions, only 31 (7.8%) contained a
combination of antimalarial and analgesic
preparations. Paracetamol was the most
commonly combined analgesic, 23
(74.2%); other combinations were acetyl-
salicylic acid (16.1%) (Aspirin®) and dipy-
rone (9.7%) (Novalgin®).

Of the 93 oral preparations prescribed
to treat malaria infections, chloroquine was
the most frequently prescribed drug, 44
(47.3%), followed by quinine oral formula-
tion, 21 (22.6%), sulfadoxine/pyrimeth-
amine, 17 (18.3%) and then other
miscellaneous oral formulations, 9 (9.7%).

Of the total prescriptions, 63 (15.8%)
were for intramuscular antimalarial drugs.
Again chloroquine was the most frequently
prescribed, 57 (90.5%), followed by qui-
nine, 6 (9.5%). Of the total prescriptions,
quinine was the only intravenously admin-
istered antimalarial prescribed in the study,
26 (6.5%).

Most of the respondents, 244 (61.0%),
were seen by general practitioners, fol-
lowed by 136 (34.0%) who were seen by
different specialists; the rest of the re-
spondents, 20 (5.0%), were diagnosed and
treated by medical assistants.

Table 2 Prescriptions contalning antimalarials by prescriber

Prescriber Chloroquine Suifadoxine/ Quinine Miscellaneous Total
pyrimethamine
No. % No. % No. % No. % No. %
Specialists 28 53 3 64 15 319 3 64 47 10
General practitioners 636 12 112 25 234 2 19 107 100
Medical assistants 4 80.0 1 20.0 - - - - 5 100
Total 98 616 16 101 40 252 5 31 158 100

Specialists varsus ganeral practitioners: 2% = 4.11, P =

0.25
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According to the criteria for the dose
adequacy and stability measures [/7], only
84 (55.3%) out of the given antimalarial
doses adequately conformed to the stand-
ard dose regimen.

Nearly all the antimalarials prescribed
were available at the time of the study in the
pharmacy outlet where the data collection
took place.

When the prescriptions containing anti-
malarials were correlated with the prescrib-
ers’ job (Table 2), the results showed that
26 (55.3%) of the 47 prescriptions written
by specialists contained chloroquine and 15
(31.9%) contained quinine. For the 107
prescriptions written by general practition-
ers, 68 (63.6%) contained chloroquine and
25 (23.4%), contained quinine. Few pre-
scriptions were for antimalarial drugs other
than the two above-mentioned examples.

Of the analgcsics prescribed in combi-
nation with antimalarials, 23 (74.2%) were
for paracetamol, of which 17 (73.9%)
were combined with chloroquine, 2 (8.7%)
with quinine and 4 (17.4%) with other anti-
malarials. Acetylsalicylic acid was com-
bined in 5 (16.1%) and dipyrone in 3
(9.7%) of the total antimalarial analgesic
combinations.

Chloroquine formulations constituted
30 (51.7%) of the prescribed tablet unit
dosage forms, followed by sulfadoxine/py-
rimethamine, 13 (22.4%), quinine, 10
(17.2%), and miscellaneous antimalarial
tablet formulations, 5 {8.6%). Chloroquine
injectable formulation was the most fre-
quently prescribed antimalarial injectable
formula, 51 (70.8%), followed by quinine,
19 (26.4%), and sulfadoxine/pyrimeth-
amine, 2 (2.8%). Chloroquine was the only
antimalarial in syrup form at the time of the
study and constituted 7 (4.2%) of the total
antimalarial prescriptions.

In 19 (11.4%) of the total antimalarial
prescriptions, the treatment was started by

administering an injectable preparation and
completed by oral tablet forms. Of these, 7
(36.8%) were for quinine, 5 (26.3%) for
chloroquine, 4 (21.1%) for chloroquine
plus sulfadoxine/pyrimethamine, and 1
(5.3%) was for quinine plus sulfadoxine/
pyrimethamine.

With regard to the relationship between the
unit dosage form of the drug given and the ade-
quacy of the dosage, 18 (60.0%) of the pre-
scribed chloroquine doses in tablet form were
excessive, mostly in a quantity of more than 10
tablets for the treatment of the malaria episodes.
Quinine tablets dosage was appropriate in 9
(42.9%) of the prescriptions and sulfadoxine/
pyrimethamine dosage was appropriate in 11
(91.7%). Regarding quinine intravenous infu-
sions, 20 (87.0%6) did not conform to the rec-
ommended method of administration.
Inadequate dosage mostly occurred as a
result of partial administration of the drug
over the recommended period of time.
Only 2 (24.5%) of the chloroquine
parcnteral doses prescribed were exces-
sive.

Analysis of the relationship between the
adequacy of the dose and the type of anti-
malarial drug prescribed showed that chlo-
roquine was adequately prescribed in 53
(54.1%) prescriptions, while an adequate
dose of quinine was given in only 11
(27.5%); these constituted 63.1% and
13.1% of the total prescribed antimalarials
respectively. Also, 26 (38.2%) of the pre-
scribed doses of quinine did not meet the
standard adequate dosc limits.

Of the antimalarials prescribed in tablet
unit dosage forms, 44 (74.6%) were pre-
scribed by gencral practitioners, 13
(22.0%) by specialists and 2 (3.4%) by
medical assistants. Syrups were exclusive-
ly prescribed by general practitioners, 10
(100%), while 38 (52.8%) of the parenteral
antimalarials were prescribed by general
practitioners, 31 (43.0%) by specialist and
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3 (4.2%) by medical assistants. For treat-
ments that started by parenteral administra-
tion and were completed by oral tablets, 13
{68.4%) of the prescribers were general
practitioners and 5 (26.3%) were special-
ists. With regard to intramuscular adminis-
tration of antimalarials, 35 (61.4%) of the
prescriptions for intramuscular chloro-
quine were given by general practitioners,
while 20 (35.1%) were given by special-
ists. On the other hand, 15 (57.7%) of the
prescriptions for intravenous quinine were
given by specialists. With regard to the oth-
er oral drugs, 24 (77.4%) were given by
general practitioners, while the other 7
{22.6%) were prescribed by specialists.

For prescriptions containing only a sin-
gle drug, 50 (56.8%) were prescribed by
general practitioners, 30 (34.1%) by spe-
cialists and only 6 (6.8%) by medical as-
sistants. For prescriptions containing two
drugs, 90 (65.2%) were prescribed by gen-
eral practitioners, 42 (30.4%) by specialists
and 6 (4.3%) by medical assistants. For
prescriptions containing three, four and
five drugs, 80 (60.6%), 22 (56.4%) and 2
(66.7%) respectively were exclusively pre-
scribed by general practitioners.

Discussion

In both studies, in the high and low seasons
of maiana occurrence, the slight increase
of male respondents noted is in agreement
with Garnham [7], who attributed such an
increase to the more frequent travelling of
men compatred with women.

The proportion of antimalarial drugs
prescribed in our study (41.8%) was
slightly higher than the national figure of
30% [/]. This increase may be attributed to
the increased incidence of malaria infection
in Gezira State because of the large and
continuously irrigated agricultural areas of
Gezira and Rahad, which provide optimal

conditions for mosquito breeding through-
out the year. The effect of irrigated
schemes on malaria outbreaks was shown
by Meyus et al. {8] and Marimbu et al. [9],
who linked the malaria epidemic in Burundi
to the expansion of an irrigation system in
the rice fields. This explains the surprising-
ly high rate of prescriptions for antimalarial
drugs during the supposed low season of
malaria infection in the area.

The high number of chloroquine pre-
scriptions in our study is similar to other
studies carried out in different parts of the
world, For example, Warrel observed that,
despite the extensive spread of P falci-
parum strains resistant to chloroquine,
chloroquine is still by far the most widely
used antimalarial drug in the world [/0].
Chloroquine is the most commonly used
drug to treat fever as it is readily available
and comparatively cheap [ //]. Quininc was
the second most commonly prescribed
antimalarial. The increased number of qui-
nine prescriptions during the low scason
indicates the high rate of complicated ma-
laria during this season. This may be due to
the failure of chloroquine therapy, since
most of the referred patients were treated
first with chloroquine either by self-medi-
cation or by allicd medical workers. Other
antimalarials, namely mefloquine hydro-
chloride, amodiaquine and primaquine
phosphatc, were rarely prescribed. There
were no prescriptions for the other recently
launched antimalarials such as halofantrine
hydrochloride or artemisinin. Thus the cur-
rent prescribing patterns may encourage
resistance to chloroquine and quinine, the
most frequently prescribed drugs.

Of the different formulae prescribed,
there was a preference for injectable prepa-
rations. Most patients believe in the fast ac-
tion of injections, particularly as in health
facilities injections are given mostly to se-
verely sick patients. The popularity of in-
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jections is also related to cultural reinter-
pretation [/2].

Chloroquine was the most commonly
prescribed oral antimalarial (47%), com-
pared with quinine and other antimalarials.
This may be because of the continuous
availability of chloroquine tablets in both
public and private pharmacies, the afforda-
ble price, or an established pattern by
which most doctors and allied medical
workers treat uncomplicated malaria initial-
ly by giving chloroquine, followed by oral
quinine for nonresponding cases.

In 44.7% of the prescriptions, the dos-
age was inapprapriate and did not conform
to the official and standard regimens. Gen-
erally, larger quantities of antimalarials per
course were prescribed. In prescriptions
containing chloroquine tablets, some doc-
tors used their own protocols to treat per-
sistently repeated infections by giving more
than the recommended 10 tablets; they pre-
scribed 12, 14 and sometimes 16 tablets
per course. It is assumed that the concen-
tration of chloroquine in erythrocytes with
no parasites is negligible, but its concentra-
tion in cells with parasites reflects its up-
take by the plasmodia. The greatly reduced
concentration in the resistant plasmodia as
compared with sensitive plasmodia is evi-
dent [13-15]. This illustrates that giving an
increased dose of chloroguine will add
nothing to the therapeutic efficacy and may
increase the possible side-effects. The
availability of a registered brand of chloro-
quine in a 12-tablet blister pack may en-
courage this overdosage.

Almost all the intravenous quinine was
wrongly prescribed. It is becoming a rou-
tine practice in Wad Medani Central Hospi-
tal to incorporate 1.2 g quinine (two
ampoules) in a full pint (500 mL) of intra-
venous fluid at once. Then half of this mix-
ture is infused for 4 hours, and the rest is
retained for further usc after 8—12 hours.

There is no official or recommended refer-
ence for this type of administration, which
may expose the drug to different physical,
chemical and microbiological hazards—
mainly the remarkable effect of exposure to
light, temperature, chemical interactions
and microbial cross-contamination—all of
which may affect the activity and safety of
the drug. Further pharmacokinetic, physi-
cal and chemical stability studies should be
conducted to investigate the effect of this
routinely used method of administration on
the stability and safety of quinine.

General practitioners were the main
prescribers of antimalarials. This illustrates
the potential role of general practitioners in
determining prescribing patterns. Thus at-
tention should be focused on this group of
doctors in any future intervention aimed to
apply, modify or update a national drugs
policy. The large numher of prescriptions
for quinine written by general practitioners
during the study were issued for outpa-
tients, and thus most of the quinine dis-
pensed in this group was administered at
the patients’ homes without close medical
supervision. One of the main misuses of
antimalarial therapy (quinine in particular),
which is now becoming a common and
routine practice in our community, is the
intravenous administration of drugs at
home. Almost all those who administered
the quinine in our study were either nurses
or unqualified individuals. Quinine adminis-
tration, especially intravenously, needs a
well equipped place, a qualified person to
administer the drug and close medical su-
pervision. Quinine intravenous administra-
tion requires full supportive care because
most measures aimed at enhancing the
elimination of quinine after administration
of large doscs arc ineffective, as quinine is
extensively metabolized in the liver with
only a small portion being excreted un-
changed in the urine [77].

Yooo ch—o Oadall ¢ palldl Wadi ¢ Eladl Gruaalt dadica ¢ Lo gl 3] Lmeiall Al



946 La Revue de Santé de la Méditerranée orientale, Vol. 6, N° 5/8, 2000

In our study, the specialists prescribed
quinine formulations more frequently. This
may be due to the severity the malaria in-
fection or to the type of malaria they were
treating since most of the referred cases
are complicated types of infection.

The dose inaccuracy of the general
practitioners and medical assistants was
mainly due to increased quantities of chlo-
roquine tablets prescribed. The high fre-
quency of prescribing oral antimalarial
tablets by this group for large numbers of
patients may be due to the type of the ma-
laria treated, which is mostly the non-com-
plicated type. Since most of the patients
referred to specialists have complicated
malaria infections which have already been
treated by oral drugs, either by general
practitioners, medical assistants or by self-
medication, specialists in our study rarely
prescribed oral therapy and tended to pre-
scribe intravenous quinine.

Recommendations

The high rate of antimalarial prescribing by
general practitioners indicates the potential
involvement and role of this group of pre-
scribers in primary health care, and efforts
should be made to update the knowledge of

general practitioners of the treatment of in-
festation diseases.

The intensive prescribing of the few
drugs available for malaria treatment may
result in the development of resistance to
these drugs. Increased effort should be
made to measure and improve the use of
different antimalarial drugs in Sudan. Such
data could be used in the design of a nation-
al antimalarial drug policy, which ensured
appropriate prescribing and increased pub-
lic understanding of the value and need of
strict compliance with the prescribing in-
structions.

Because of the problems of drug resist-
ance, the few available antimalarials and the
limited financial ability of those who need
these drugs, it is vital to make optimal use
of the less available antimalarials and to en-
sure rational prescribing, dispensing and
use of antimalarials.
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