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Abstract

Background: Malaria is a public health problem in Uganda; affecting mainly women and children. Effective
treatment has been hampered by over-diagnosis and over-treatment with anti-malarial drugs among patients
presenting with fever. In order to understand the effect of drug pressure on sulfadoxine-pyrimethamine (SP)
resistance in pregnancy, a sample of pregnant women presenting with fever in out–patient clinics was studied. The
main objective was to assess prescription patterns and drug use in pregnancy especially SP; and draw implications
on the efficacy of SP for intermittent preventive treatment of malaria in pregnancy (IPTp).

Methods: A total of 998 pregnant women with a history of fever were interviewed and blood samples taken for
diagnosis of malaria and HIV infections. Data were captured on the drugs prescribed for the current febrile episode
and previous use of drugs especially SP, anti-retroviral drugs (ARVs) and cotrimoxazole.

Results: Few pregnant women, 128 (12.8%) were parasitaemic for P.falciparum; and of these, 72 (56.3%) received
first-line treatment with Artemether-lumefantrine (Coartem®) 14 (10.9%) SP and 33 (25.8%) quinine. Of the parasite
negative patients (non-malarial fevers), 186 (21.4%) received Coartem, 423 (48.6%) SP and 19 (2.1%) cotrimoxazole.
Overall, malaria was appropriately treated in 35.5% of cases. Almost all febrile pregnant women, 91.1%, were
sleeping under a mosquito net. The majority of them, 911 (91.3%), accepted to have an HIV test done and 92 (9.2%)
were HIV positive. Of the HIV positive women, 23 (25.0%) were on ARVs, 10 (10.9%) on cotrimoxazole and 30
(32.6%) on SP. A significant proportion of women, 40 (43.5%), were on both SP and cotrimoxazole. Age and
occupation were associated with diagnosis and treatment of malaria and HIV infections.

Conclusion: There is inappropriate treatment of malaria and non-malarial fevers among pregnant women in these
facilities. This is due to non-adherence to the guidelines. Over-prescription and use of anti-malarial drugs, especially
SP may have implications on resistance against SP for malaria prevention in pregnancy. The policy implications of
these findings are to evaluate SP efficacy as IPTp; and the need to enforce adherence to the current clinical
treatment guidelines.
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Background
Uganda has a high burden of malaria that contributes
greatly to morbidity and mortality [1,2]. Malaria contrib-
utes to 40% of outpatient consultations and 20% inpatient
admissions; and the most vulnerable are women and chil-
dren [1]. The main component of the current malaria
control strategy in Uganda is early diagnosis and effective
case management. In Uganda and elsewhere, effective
treatment has been hampered by the continuing over
diagnosis of malaria and over-treatment with anti-malarial
drugs among patients presenting with a fever particularly
in rural areas where there is poor access to formal health
facilities and self-treatment is the commonest form of care
seeking [3,4].

Malaria in pregnancy is a major public health problem
in malaria endemic areas [5-7]. The current policy in
Uganda for treating malaria in pregnancy in the first tri-
mester is to give quinine 10 m/kg. During the second
and third trimester, ACT are recommended as follows:
Coartem® (artemether 20 mg & lumenfantrine 120 mg)
four tablets twice a day for three days [8]. For malaria
prevention, the policy recommends two doses of SP
as intermittent preventive treatment of malaria in preg-
nancy (IPTp). The rapid spread of P. falciparum para-
sites resistant to SP in malaria endemic areas poses a
major threat to prevention of malaria in pregnancy
[9-11]. There is now evidence of drug resistance to SP
which may have implications for malaria control in preg-
nancy [12-14]. However SP is still the recommended
drug for IPTp in Uganda [15,16]. Thus monitoring
patients for resistant parasites during pregnancy is an
important strategy to provide data for timely policy
review. Recently WHO has issued guidelines on IPTp
for countries in areas of moderate-to high transmission;
IPTp with SP is recommended for all pregnant women
at each scheduled antenatal care visit; and each SP dose
should be given at least 1 month apart [17]. In order to
effectively implement this guideline, it requires continu-
ous monitoring of SP efficacy as IPTp.

In countries with a high HIV prevalence, IPTp with SP has
been found to be less effective thus leading to a recommen-
dation of increasing the number of doses of IPTp in preg-
nancy. Thus in areas of high transmission of P. falciparum,
HIV-positive women are recommended to receive monthly
doses of SP as IPTp rather than the 2-dose regimen [15,16].
The current policy in Uganda is to give trimethoprim-
sulfamethoxazole (cotrimoxazole) prophylaxis for HIV
infected patients. It has been shown that there is cross-
resistance between trimethoprim and pyrimethamine at a
molecular level [17]. It is possible that resistance alleles
may emerge in response to selective pressure imposed by
this treatment regimen [18-21]. In Uganda the policy
doesn’t allow SP and cotrimoxazole to be given together;
except when there is non-adherence to the guidelines.

Previous studies in Uganda have assessed prescription
patterns of drugs in the public and private facilities. In
one study, only 34% of the recommended doses of
chloroquine followed the guidelines [22]. It has been
further shown that only 30% of patients received treat-
ment at a health facility within 24 hours of onset of
symptoms [23]. In another study, polypharmacy was
common in both private and public clinics and there
was over-prescription of anti-malarial drugs and antibi-
otics [24]. Most recently, the commonly prescribed anti-
malarial drugs in rural hospitals of Uganda were ACT
and Quinine [25]. Despite this evidence, few studies have
documented prescription patterns and drug use among
pregnant women with fever visiting clinics in Uganda.
This study aims to answer whether pregnant women
with fever presenting at out-patient clinics get appropri-
ate treatment, what drugs are prescribed and whether
this is according to the guidelines.

Understanding treatment patterns for febrile illness
among pregnant women in countries endemic for mal-
aria is of public health importance for three reasons:
1) to gain an understanding of factors associated with
treatment seeking among this vulnerable group and de-
sign interventions to increase access to effective treat-
ment and prevention of malaria and other non-malarial
fevers; 2) drugs given in pregnancy may have direct and
indirect effects on the baby; 3) to understand the level of
appropriate treatment since inappropriate drug use may
lead to drug resistance. The main objective of this study
was to assess prescription patterns and drug use among
pregnant women with fever. Specifically the study assessed
use of anti-malarial drugs during the current and previous
febrile episodes; and use of SP and cotrimoxazole among
HIV positive women. This article presents results on drug
use among a sample of pregnant women presenting with
fever at out-patient clinics in Uganda. Implications of the
results and further areas of research are discussed.

Methods
Study area and population
The study was conducted in the malaria endemic district
of Mukono, central Uganda. The total population of the
district is 850,900 with an annual growth rate of 2.3%
and consists predominantly of subsistence farmers of the
Baganda ethnic group. The majority of the population,
88%, lives in the rural areas.

Study design
A survey targeting pregnant women presenting with fever
in out–patient clinics was carried out from January to
November 2011. Inclusion criteria were: i) Actual fever or
history of fever during the last 14 days, ii) temperature at
least 37.5°C; this was taken using a digital thermometer
iii) menstrual history and a clinical examination by a

Mbonye et al. BMC Infectious Diseases 2013, 13:237 Page 2 of 6
http://www.biomedcentral.com/1471-2334/13/237



trained midwifes and clinical officers to confirm a preg-
nancy. A structured questionnaire was administered to all
eligible consenting pregnant women with fever attending
outpatient clinics over a period of 10 months. The ques-
tionnaire captured data on demographic characteristics,
history of febrile illness, treatment received, HIV counsel-
ling and testing practices, history of taking SP, antimalarial
drugs, ARVs and other drugs. Midwives working in two
maternity units at Kawolo hospital and Mukono health
centre IV conducted the interviews and patients who
consented to give a blood sample were sent to a labora-
tory. The midwives were trained for 2 days on study pro-
cedures and they participated in the pre-testing and
reviewed the tools before the study. Questionnaires were
initially developed in English and translated into the local
language (Luganda). The field coordinator and the re-
search team supervised all aspects of data collection.

Laboratory methods
Blood (4 mls) was taken by venepuncture from every pa-
tient who consented to the study and stored in EDTA
tubes. Haemoglobin, HIV and malaria infections and
were assessed. Smears were stained with Giemsa and
malaria parasites were counted against 200 leukocytes
and expressed as number of parasites per μl of blood as-
suming a standard leukocyte count of 8000/μl of blood.
A blood smear was regarded negative after examining a
minimum of 100 high power fields with no parasites
seen. This is because the study area is known to be highly
endemic for malaria thus the selection of this cut-off point.
All buffers, solutions and stains were stored appropriately
and cleanliness and sterility of equipment maintained. For
quality assurance, all malaria positive samples examined in
the field laboratory were re-examined at the reference la-
boratory at the Uganda Virus Research Institute. Discrep-
ancy between the two readings was less than 5%.

HIV test was performed following the national algo-
rithm on HIV testing. A blood sample undergoes three
tests: the first is Determine® and if positive, it is con-
firmed by Statpak® if still positive by Unigold®. Results
were recorded on forms and clients told the results.

Statistical analyses
Data was entered and verified using Microsoft Access 2007
(Microsoft Inc., Redmond, Washington) and analysed
using STATA version 11.0 (STATA Corporation, College
Station, Texas). Univariate analyses were carried to get the
proportions of drugs prescribed to women with malaria,
non-malaria fevers and those who were HIV positive. Bi-
variate analysis was carried to assess factors associated with
diagnosis and treatment of malaria and HIV infections.
Proportions were compared using a chi-Square test and
P-values <0.05 were considered significant. Appropriate
treatment was calculated as the number of parasite positive

pregnant women who received Coartem® plus parasite
negative women who received no antimalarial drug divided
by the total number of febrile cases. The sample size calcu-
lation was based on the proportion of pregnant women ap-
propriately treated for malaria estimated at 25% [26]. The
study aimed to detect a difference of 4% in this proportion
at 80% power and 5% level of significance; and the number
of patients to estimate this difference was 946. Allowing a
5% for non-response rate, the minimum number of pa-
tients was 993.

Ethics
Ethical approval for the research was granted by review
boards at the Uganda National Council of Science and
Technology (Reference HS. 747). Written consent was
obtained from all participating women.

Results
Patient characteristics
A total of 998 pregnant women presenting with fever
were included in the study. The mean age was 23.9 years
with a range of 14–42 years. The majority of women,
64.9%, were aged between 20–29 years, 33.7% had
attained secondary education and 78.2% were married;
while 47.7% were peasants earning from household agri-
cultural activities (Table 1).

Table 1 Background characteristics of women pregnant
women with fever attending outpatient clinics

Patient characteristics Frequency (%) (N = 998)

Age (years)

14-19 205 (20.5)

20-29 648 (64.9)

30-50 145 (14.5)

Education level

None 101 (10.1)

Primary 491 (49.2)

Secondary 336 (33.7)

Tertiary (Technical/University) 70 (7.0 )

Marital status

Single 168 (16.8)

Married 780 (78.2)

Cohabiting 2 (0.2)

Widowed 16 (1.6)

Separated 32 (3.2)

Occupation status

Peasant /agriculture 472 (47.3)

Employed 132 (12.3)

Business/shop 276 (27.7)

Some activity that earns money 108 (10.8)
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Febrile illnesses among pregnant women and treatment
received
Of the pregnant women presenting with fever, only 128
(12.8%) had parasitaemia. Of these, 72 (56.3%) received
the first-line antimalarial drug, Coartem®. A large pro-
portion 33 (25.8%) received quinine while 14 (10.9%)
received SP (Fansidar®). Among pregnant women with
no malaria parasites, 186 (21.4%) were given Coartem®
and 423 (48.6%) Fansidar® (SP); 113 (13.0%) were given
antibiotics. Appropriate treatment of malaria (patients
with malaria receiving first-line drug (ACT) and patients
without malaria receiving no antimalarial drug) occurred
in 35.5% of pregnant women. The majority of patients
909 (91.1%) were sleeping under a mosquito net (Table 2).

HIV/AIDS testing and treatment received
The majority of pregnant women in this study were will-
ing to have an HIV test done, 911 (91.3%) (Table 3);
while 361 (36.2%) had had a test prior to this visit. Ado-
lescents were less likely to have had a previous HIV test,
88 (13.9%) compared to 547 adults (86.1%), P = 0.0001
(data not shown). Among the pregnant women who had
an HIV test, 92 (9.2%) were HIV positive. A quarter,
(25.0%) of HIV positive women were on ARVs, while 30
(32.6%) of them were taking cotrimoxazole. Forty HIV
positive women (43.5%) were taking both cotrimoxazole
and SP (Table 3).

Factors associated with diagnosis and treatment of
malaria and HIV
We explored factors associated with diagnosis and treat-
ment of malaria and HIV. Younger women were likely
to test positive for malaria, mean age 22.3 years versus
24 years for negative women, P = 0.0002; and receiving
anti-malarial treatment, P = 0.02. Similarly occupation,
P = 0.004; and tribe, P = 0.02 were associated with re-
ceiving anti-malarial treatment. HIV positivity was asso-
ciated with age (mean age 23.7 years for HIV negative
versus 24.9 years for positive women, P = 0.02); and
access to ARVs (mean age 23.9 years for HIV negative
versus 25.9 years for HIV positive women, P = 0.02).
Education, marital status and religion were not associ-
ated with diagnosis and treatment of malaria and HIV
infections in this population.

Discussion
This study shows that there is inappropriate treatment
of malaria among pregnant women with fever attending
outpatient clinics. Although ACT are the first-line anti-
malarial drug, many patients with confirmed malaria
were not given ACT but SP. This may lead to parasite
resistance to SP. Similarly, inappropriate use of ACT in
pregnant women with non-malarial fevers may also lead

Table 2 Prevalence of febrile illnesses among pregnant
women attending outpatient clinics

Patient characteristics Frequency
(%)

Duration of current febrile episode (days) N = 998

1–6 days 858 (86.0)

7–14 days 140 (14.0)

Malaria parasite prevalence

Negative 870 (87.2)

Positive 128 (12.8)

Treatment given to patients with confirmed malaria N = 128

Coartem 72 (56.3)

Fansidar (SP) 14 (10.9)

Quinine 33 (25.8 )

Paracetamol 1 (0.8)

Antibiotic 8 (6.2)

Treatment of non-malarial fevers N = 870

Chloroquine 45 (5.2 )

Coartem 186 (21.4)

Fansidar (SP) 423 (48.6)

Quinine 32 (3.7 )

Paracetamol 52 (6.0)

Antibiotic 113 (13.0)

Cotrimoxazole 19 (2.1)

Appropriate treatment of malaria

Parasite positive patients who received
Coartem + parasite negative patients
who received no antimalarial drug/total
number of febrile cases

35.5%

Malaria treatment and preventive practices N = 998

Proportion of patients who had taken an anti-malaria
drug before this visit

313 (31.4)

Proportion of patients who slept under a net the
previous night

909 (91.1)

Proportion of patients who sleep under a net every day 892 (89.4)

Table 3 HIV/AIDS prevention and treatment practices

Patient characteristics Frequency (%)

Patients willing to have an HIV test N = 998

Yes 911 (91.3)

No 87 (8.7)

HIV testing results

Positive 92 (9.2)

Negative 906 (90.8)

Treatment/prevention of HIV/AIDS N = 92

HIV positive patents on ARVs 23 (25.0)

HIV positive patents on cotrimoxazole 10 (10.9)

HIV positive patents on SP 30 (32.6)

HIV positive patents on cotrimoxazole and SP 40 (43.5)
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to resistance against these drugs. These results will con-
tribute to the design of a further study to evaluate the ef-
ficacy of SP as IPTp in Uganda.

A recent study in health facilities in Uganda found out
that there were constraints to parasite diagnosis like lack
of microscopes and RDTs, inadequate personnel and in-
frastructure. This scenario impacts on appropriate treat-
ment of malaria and other diseases. Similarly a study in
Jinja, a neighbouring district in Eastern Uganda showed
that 85% of self-reported febrile illnesses were treated
with antimalarial drugs [27].

The present results compare with those from a study
carried out in South-Western Uganda in an area of low
malaria endemicity which found high prescription rates
for antibiotics in febrile patients, the majority of whom
were children aged less than 5 years, and concluded that
testing negative for malaria increases the use of antibi-
otics [25]. The present study, however, shows that anti-
biotic prescription among febrile patients was low and
this is likely because these were adult patients and the
risk of pneumonia could have been low. It is also pos-
sible that health workers may not be thinking of com-
mon diseases in pregnancy that may require antibiotics.
A diagnosis and treatment alogorithm for helping health
workers to treat malaria and other common diseases is
recommended and could include confirming pregnancy
and the gestation period; checking urine for infections,
HIV testing, screening for lung infections and history of
anti-malarial drugs especially of SP.

Our study shows that access to ACT is high, consistent
with findings from another Ugandan study that the most
commonly prescribed antimalarial drugs are artemether-
lumefantrine and quinine with a relatively high adherence
to the new antimalarial treatment policy [28]. This con-
trasts with an earlier study conducted across six African
countries that showed poor access to ACT in Benin
(10%), DRC (5%), Madagascar (3%), Nigeria (5%), Uganda
(21%) and Zambia (21%) [26]. Increased access to ACT in
Uganda is attributed to a recent government initiative
through the Global Fund that supports local manufactur-
ing of ACT and ARVs. Access and use of ARVs is however
poor as noted in our results due to inadequate laboratory
services to analyze CD4 count, a pre-requisite to start pa-
tients n ARVs.

In interpreting the results it is worth noting that this
study targeted pregnant women with fevers reporting in
outpatient clinics thus the drug use and prescription pat-
terns in other groups were not included. Clinical exam-
ination was relied to estimate the gestation period and
thus could have missed pregnancies in the first trimester.
In addition, the study was limited in the capacity to
identify the causes of non-malaria fevers. A study
carried on Thai-Burmese border found that non-malaria
fevers in pregnancy were mainly scrub and typhus fevers

[29]. Since such infections are not common in Uganda,
it would be of interest to have a study to document the
causes of non-malaria fevers among pregnant women in
Uganda. This study looked at fever in pregnancy; however
diagnosis of malaria in pregnancy is problematic since
most pregnant women in highly endemic areas have im-
munity, are asymptomatic and peripheral blood may not
show parasitaemia [30]. Thus this study may have under-
estimated the magnitude of malaria in pregnancy.

The implications of these results are to ensure that
health workers adhere to laboratory test results and
prescribe according to the treatment guidelines. This will
ensure appropriate treatment and avoid indiscriminate
drug use potentially leading to drug resistance. Printing
and distributing treatment guidelines supported by tech-
nical supervision are urgently needed to address this
situation. Further areas for research include evaluating
the efficacy of SP as IPTp and the review of the guidelines
for IPTp among HIV positive women since interaction of
SP with cotrimoxazole could hamper the effectiveness of
SP. There is also need to strengthen pharmacovigilance of
antimalarial drugs to enable timely review of policies.

Conclusions
There is inappropriate treatment of malaria and non-
malarial fevers among pregnant women in these facilities.
This is due to non-adherence to the guidelines. Over-
prescription and use of anti-malarial drugs, especially SP
may have implications on resistance against SP for malaria
prevention in pregnancy. The policy implications of these
findings are to evaluate SP efficacy as IPTp; and the need
to enforce adherence to the current clinical treatment
guidelines.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AKM conceived the study; AKM, JB, SY and PM participated in the design,
implementation, coordination of the study and drafting the manuscript. All
authors read and approved the manuscript.

Acknowledgments
We are grateful to Elizabeth Mirembe, the field coordinator, all the midwives
at Kawolo hospital and Mukono HCIV, and the all women who participated
in the study. This research was supported by the Malaria capacity
Development Consortium (MCDC) at the London School of Hygiene and
Tropical Medicine.

Author details
1School of Public Health, Makerere University and Commissioner Health
Services, Ministry of Health, Box 7272, Kampala, Uganda. 2Senior Principal
Research Officer, Division of Entomology, Uganda Virus Research Institute,
Entebbe, Uganda. 3Research and Development, Provincial Laboratory for
Public Health, WMC 2B4.59, 8440 112th Street, Edmonton AB T6G 2J2,
Alberta, Canada. 4Centre for medical Parasitology, University of Copenhagen,
Copenhagen, Denmark.

Received: 5 December 2012 Accepted: 13 May 2013
Published: 23 May 2013

Mbonye et al. BMC Infectious Diseases 2013, 13:237 Page 5 of 6
http://www.biomedcentral.com/1471-2334/13/237



References
1. Ministry of Health, Kampala Uganda: Health Sector Strategic Plan III. Kampala,

Uganda: Ministry of Health; 2010.
2. Omumbo JA, Snow RW: Plasmodium falciparum parasite prevalence in

East Africa: a review. East Afr Med J 2004, 81(12):649–656.
3. Reyburn H, Mbatia R, Drakeley C, Carneiro I, Mwakasungule E, Mwerinde O,

Saganda K, Shao J, Kitua A, Olomi R, Greenwood BM, Whitty CJ:
Overdiagnosis of malaria in patients with severe febrile illness in
Tanzania: a prospective study. BMJ 2004, 20:1212.

4. van der Geest S: Self-care and the informal sale of drugs in South
Cameroon. Soc Sci Med 1987, 25(3):293–305.

5. Brabin BJ: An analysis of malaria in pregnancy in Africa. Bull World Health
Organ 1983, 61:1005–1016.

6. McGregor IA, Wilson ME, Bilewicz WZ: Malaria infection of the placenta in
The Gambia, West Africa, its incidence and relationship to birth weight
and placenta weight. Trans Roy Soc Trop Med Hyg 1983, 93:529–534.

7. Shulman CE, Marshall T, Dorman EK, Bulmer JN, Cutts E, Peshu N, Marsh K:
Malaria in pregnancy: adverse effects on haemoglobin levels and birth
weight in primigravidae and multigravidae. Trop Med Int Health 2001,
6:770–778.

8. Ministry of Health, Kampala Uganda: Uganda Clinical Guidelines. Box 7272,
Kampala, Uganda: Ministry of Health; 2010.

9. Bakyaita N, Dorsey G, Yeka A, Banek K, Staedke SG, Kamya MR, Talisuna A,
Kironde F, Nsobya S, Kilian A, Reingold A, Rosenthal PJ, Wabwire-Mangen F:
Sulfadoxine-pyrimethamine plus chloroquine or amodiaquine for
uncomplicated falciparum malaria: a randomized, multisite trial to guide
national policy in Uganda. Am J Trop Med Hyg 2005, 72(5):573–580.

10. Dorsey G, Dokomajilar C, Kiggundu M, Staedke SG, Kamya MR, Rosenthal PJ:
Principal role of dihydropteroate synthetase mutations in mediating
resistance to sulfadoxine-pyrimethamine in single-drug and combination
therapy of uncomplicated malaria in Uganda. Am J Trop Med Hyg 2004,
71:758–763.

11. Staedke SG, Sendagire H, Lamola S, Kamya MR, Dorsey G, Rosenthal PJ:
Relationship between age, molecular markers, and response to
sulphadoxine-pyrimethamine treatment in Kampala, Uganda. Trop Med
Int Health 2004, 9:624–629.

12. Parise ME, Ayisi JG, Nahlen BL, Schultz LZ, Roberts JM, Misore A, Muga R,
Oloo AJ, Steketee RW: Efficacy of sulphadoxine pyrimethamine for
prevention of placental malaria in area of Kenya with a high prevalence
of malaria and human immune-deficiency virus infection. Am J Trop Med
Hyg 1998, 59:813–822.

13. Filler S, Kazembe P, Thigpen M, Macheso A, Parise M, Newman R, Steketee R,
Hamel M: Randomized trial of 2-dose versus monthly sulfadoxine-
pyremethamine intermittent preventive treatment for malaria in HIV-positive
and HIV-negative pregnant women in Malawi. J Infect Dis 2006, 194:286–293.

14. Iyer JK, Milhous WK, Cortese JF, Kublin JG, Plowe CV: Plasmodium
falciparum cross-resistance between trimethoprim and pyrimethamine.
Lancet 2001, 358(9287):1027–1028.

15. Ministry of Health, Kampala Uganda: Malaria treatment guidelines. Box 7272,
Kampala, Uganda: Ministry of Health; 2010.

16. Mbonye AK, Bygbjerg I, Magnussen P: Intermittent preventive treatment
of malaria in pregnancy: a community-based delivery system and its
effect on parasitaemia, anemia and low birth weight in Uganda.
Int J Infect Dis 2008, 12(1):22–29.

17. World Health Organization/Global Malaria Program, Geneva: Intermittent
preventive treatment of malaria in pregnancy using sulfadoxine-pyrimethamine
(IPTp). Geneva: Switzerland; 2012. Updated WHO Policy Recommendation
(October 2012).

18. Malamba SS, Mermin J, Reingold A, Lule JR, Downing R, Ransom R, Kigozi A,
Hunt BM, Hubbard A, Rosenthal PJ, Dorsey G: Effect of cotrimoxazole
prophylaxis taken by human immunodeficiency virus (HIV)-infected
persons on the selection of sulfadoxine-pyrimethamine-resistant malaria
parasites among HIV-uninfected household members. Am J Trop Med Hyg
2006, 75(3):375–380.

19. Doumbo OK, Kayentao K, Djimde A, Cortese JF, Diourte Y, Konare A, Kubline JG,
Plowe CV: Rapid selection of plasmodium falciparum dihydrofolate reductase
mutants by pyrimethamine prophylaxis. J Infect Dis 2000, 182:993–996.

20. Plowe C, Cortese JF, Djimde A, Nwanyanwu OC, Watkins WM, Winstanley
PA, Estrada-Franco JG, Mollinedo RE, Avila JC, Cespedes JL, Carter D, Oumbo
OK: Mutations in Plasmodium falciparum dihydrofolate reductase and
dhydropeteroate synthase and epidemiological patterns of

pyrimethamine-sulfadoxine use and resistance. J infec Dis 1997,
176:1590–1596.

21. Snounou G, Zhu X, Siripoon N, Jarra W, Thaithong S, Brown NK, Viriyakosol
S: Biased distribution of msp1 and msp2 allelic variants in Plasmodium
falciparum populations in Thailand. Trans Roy Soc Trop Med Hyg 1999,
93:369–374.

22. Nshakira N, Kristensen M, Ssali F, Whyte SR: Appropriate treatment of
malaria? Use of antimalarial drugs for children’s fevers in district medical
units, drug shops and homes in eastern Uganda. Trop Med Int Health
2002, 7(4):309–316.

23. Ndyomugyenyi R, Magnussen P, Clarke S: Malaria treatment-seeking
behaviour and drug prescription practices in an area of low transmission
in Uganda: implications for prevention and control. Trans R Soc Trop Med
Hyg 2007, 101(3):209–215.

24. Ogwal-Okeng JW, Obua C, Waako P, Aupont O, Ross-Degnan D: A
comparison of prescribing practices between public and private sector
physicians in Uganda. East Afr Med J 2004(Suppl):S12–6.

25. Batwala V, Magnussen P, Nuwaha F: Antibiotic use among patients with
febrile illness in a low malaria endemicity setting in Uganda.
Malar J 2011, 20:10–377.

26. Littrell M, Gatakaa H, Evance I, et al: Monitoring fever treatment behaviour
and equitable access to effective medicines in the context of initiatives
to improve ACT access: baseline results and implications for
programming in six African countries. Malar J 2011, 31:10–327.

27. Sangaré LR, Weiss NS, Brentlinger PE, Richardson BA, Staedke SG, Kiwuwa
MS, Stergachis A: Patterns of anti-malarial drug treatment among
pregnant women in Uganda. Malar J 2011, 6:10–152.

28. Ucakacon PS, Achan J, Kutyabami P, Odoi AR, Kalyango NJ: Prescribing
practices for malaria in a rural Ugandan hospital: evaluation of a new
malaria treatment policy. Afr Health Sci 2011, 11(Suppl 1):S53–9.

29. McGready R, Ashley EA, Wuthiekanun V, Tan SO, Pimanpanarak M,
Viladpai-Nguen SJ, Jesadapanpong W, Blacksell SD, Peacock SJ, Paris DH,
Day NP, Singhasivanon P, White NJ, Nosten F: Arthropod borne disease:
the leading cause of fever in pregnancy on the Thai-Burmese border.
PLoS Negl Trop Dis 2010, 4(11):e888.

30. Fried M, Muehlenbachs A, Duffy PE: Diagnosing malaria in pregnancy:
an update. Expert Rev Anti Infect Ther 2012, 10:1177–1187.

doi:10.1186/1471-2334-13-237
Cite this article as: Mbonye et al.: Prescription patterns and drug use
among pregnant women with febrile Illnesses in Uganda: a survey in
out-patient clinics. BMC Infectious Diseases 2013 13:237.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Mbonye et al. BMC Infectious Diseases 2013, 13:237 Page 6 of 6
http://www.biomedcentral.com/1471-2334/13/237


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study area and population
	Study design
	Laboratory methods
	Statistical analyses
	Ethics

	Results
	Patient characteristics
	Febrile illnesses among pregnant women and treatment received
	HIV/AIDS testing and treatment received
	Factors associated with diagnosis and treatment of malaria and HIV

	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References

