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Abstract: Clinical symptoms serve strong indicators for clinical recoveries and the safety of antimalarials. The present study evaluated
the safety of Artesunate + Sulphadoxine - Pyrimethamine (AT+SP) and Amodiaquine + Sulphadoxine Pyrimethamine (AQ+SP)
combination therapies in the treatment and recovery trends of eight different clinical symptoms. The study was carried out in malaria
holo-endemic settlements in northern Nigeria between July - December 2013 on 313 children with uncomplicated Plasmodium
falciparum malaria. Preliminary investigations show that malaria was accompanied by high clinical symptoms (> 60%) in both drug
treatment groups at enrolment. There were no drug contraindication on abdominal pain, diarrhea, insomnia and prurities as inferred
from the progressive symptom recoveries throughout follow-up period. However, signs of drug adverse effects were expressed for
dizziness, headache, and nausea and vomiting, inferred from symptom upsurge within 3 days. In general, the regression trend lines
indicate 4 - 5 days mean symptom resolution period, except headache which extended to 5 - 6 days. In conclusion, both AT + SP and AQ

+ SP could be adjudged safe based on rapid symptom resolution and the short relapse of triggered contraindications in few patients.
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1. Introduction

Plasmodiasis, commonly termed malaria (Italian: mala =
bad, aria = air) has remained a serious health threat to over
24 million children in the tropics [20]. Previous efforts to
combat the disease were constrained by the decline in drug
efficacy due to resistant Plasmodium strains and the drug
adverse effects. The history of antimalarials is replete with
cases of adverse effects; Chloroquine was banned because of
prurities and retinal toxicity [2], [5], [6] and [18] while
Amodiaquine usage declined as a result of its severe adverse
reactions such as agranulocytosis and hepatoxicity [9 ], [10]
and [3].

Artemisinin-containing combination therapy (ACT) is the
World Health Organization (WHO) recommended first-line
treatment of acute uncomplicated Plasmodium falciparum
malaria [25]. Therefore, it has become mandatory to use
combination therapy in response to drug resistance, as
veritable options like Artemether-Lumefantrine (coartem),
Artesunate + Amodiaquine, Artesunate + Mefloquine,
Artesunate + Sulphadoxine-pyrimethamine, and
Amodiaquine + Sulphadoxine-Pyrimethamine which have
recently been the exclusive choice of medical experts in the
treatment of malaria [8], [19],[20], [21] and [17]. Besides
better efficacy, drug safety is one of the greatest challenges
to medical experts and parasitologist, the difficulty the lack
of effective assessment tool and standard methodology.
Clinical, hematological and biochemical responses offers the
best alternative for effective evaluation of drug safety in
treated patients [7] and [24]. This study evaluated the
clinical safety profiles of Artesunate + Sulphadoxine-
Pyrimethamine and Amodiaquine + Sulphadoxine -

Pyrimethamine combination therapies in the treatment of
uncomplicated Plasmodium falciparum malaria in children.

2. Materials and Methods

2.1 Study Site

The study took place in malaria holo-endemic settlements
around Lake-Alau, Borno State, Nigeria (Lat: 12°N and
13°N; Long: 11°E and 13°E). The peri-urban outpatient
primary Health Center at Kayamla caters for 63 village
settlements with a combined population of 114,224 heads
according to Nigerian National Population Commission,
1991,

2.2 Ethical clearance Recruitment Procedure

Ethical clearance was granted by Borno State Ministry of
Health, Nigeria and standard recruitment criteria of
clinically apparent uncomplicated malaria, mono-infection
and absence of severe malnutrition with measured axillary
temperature (> 37.5 °C), parasite density (2,000 - 200,000
/ul) and packed cell volume (> 15%) were adopted for the
study [20]. A total of 500 children suffering from malaria
were enrolled out of which 313 children that finally satisfied
the inclusion criteria [20] with 161 and 152 patients in the
AQ + SP and AT + SP treatment groups, respectively.

2.3 Experimental Procedure

The clinical profiles were generally assessed directly from
the patients and indirectly through their parents by the
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clinical officers involved in the study in accordance with
[20] and [16].

2.3.1 Antimalarial drug adminisration
The amount of drug given was based on body weight:

2311 Group 1, -

pyrimethamine (AT+SP)
This group was made up of 152 children treated with the
anti-malarial  drug,  Artesunate  +  Sulphadoxine-
pyrimethamine. Each of the children orally received 4 mgkg
body weight artesunate daily for three days and a combined
25 mgkg body weight sulphadoxine and 1.25 mgkg body

Artesunate + Sulphadoxine-

weight pyrimethamine as single oral dose on the first day of
treatment.

2.3.1.2 Group 2, -Amodiaquine + Sulphadoxine -
pyrimethamine(AQ+SP)

Amodiaquine + Sulphadoxine - pyrimethamine was orally
administered to the second group of 161 children at the dose
of 10 mgkg body weights of amodiaquine daily for three
days and also a combined 25 mgkg body weight
sulphadoxine and 1.25 mgkg body weight pyrimethamine as
a single oral dose on the first day of treatment.

2.3.1.3 Drug formulation, dose and treatment regiments
are as shown below:

Trade name Manufacturer Generic name Dose/kg body wt.|Course
ARTESUNAT® Mekophar Pharmaceutical(Ho Chi| Artesunate 50 mg (Dihydroartemisinin 1,2-a- 4mg 3 days
Minh City, Vietnam) succinate)
CAMOQUIN® Pfizer (Dakar R.P., Senegal) Amodiaquine hydrochloride 200 mg 10 mg 3 days
MALCIDA® Juhel (Enugu, Nigeria) Sulphodoxine 500 mg Pyrimethamine 25 mg | 25mg 1.25mg | 1 day

2.4 Data management and analysis

Data collected were subjected to descriptive statistics using
the analytical software Staistix Version 8.0 (Microsoft,
2003). Frequency and percentages were computed for
clinical symptoms recorded on follow-up days. Charts were
drawn using Microsoft Excel (2003) and regression analysis
to compare clinical expressions in the two test drugs
(AT+SP and AQ+SP) on children with P. falciparum. The
coefficient of determination, r* shows the speed of symptom
clearance with higher values indicating higher time
dependence of the symptom and lag in clearance. The point
at which the trend line intercepts the x-axis served as
estimate of the mean symptom resolution time, while the
regression coefficient quantitatively expressed the daily rate
of recovery.

3. Results

Fig. 1 indicates logarithmic recovery trend in AT+SP versus
AQ+SP  treated children. There were no drug
contraindication on abdominal pain, diarrhea, insomnia and
prurities, based on the progressive symptom resolution. The
re-values indicated faster resolution of these symptoms by
AT+SP (63.38 — 75.40%) than AQ+SP (65.29 — 83.90%)
within the specified period of 7 days, while the regression
trend lines indicated mean symptom resolution period of 4 -
5 days. Result shows a sharp decrease in abdominal pain
from 88.2% - 5.3% after 2 days in AT+SP patients
compared to 85.1 - 0.6% on day 3 in AQ+SP patients.
Similarly, diarrhoea was resolved from 84.9 - 2.6% after
treatment with AT+SP as against 83.9 - 2.5% in AQ+SP;
insomnia from 85.7 - 0.7% compared to 72.0 - 1.9% and
pruritis from 73.3 - 4.6% as against 64.0 - 5.0% within three
days of drug administration. Specifically, mean symptom
resolution time (MSRT) was relatively shorter for AT+SP
than AQ+SP in respect of abdominal pain (48 vs 72 hr),
longer for diarrhea, while both drugs resolved insomnia and
prurities in 72 hr. The regression coefficient indicated daily
rate of symptom resolution in AT+SP vs AQ+SP by 50.92
versus 50.13%, 47.68 versus 47.84%, 50.22 versus 43.84%

and 43.69 versus 39.30% for abdominal pain, diarrhea,
insomnia and prurities, respectively.

In contrast, signs of adverse effects were expressed in
dizziness, headache, and nausea and vomiting within 3 days,
in which despite of the sharp decrease, there was upsurge in
these symptoms (Fig. 2). However, the overall results
indicated upsurge in dizziness from 10.5% on day 1 to
15.1% on day 2, however, dizziness from 71.7 - 1.3% in
AT+SP patients compared to 76.4 - 1.9% obtained with
AQ+SP patients within 3 days. There was surge in headache
from 4.6 — 17.1% in AT+SP patients and 3.1 - 9.3% in
AQ+SP patients as from day 1 to 3; however, headache was
resolved from 61.2 at enrolment to 4.6% on the first day
compared to 72.7 - 3.1% with AQ+SP. Nausea surged from
3.3 - 6.6% in AT+SP patients and 2.5 - 5.6% in AQ+SP
patients, although cases decreased from 85.5 - 4.6% and
88.8 - 2.5% on day, respectively. The result indicated surge
in vomiting in AQ+SP patients from 5.6% on day 1 to 7.5%
on day 2, however, by day 3 symptom was resolved from
86.2 and 83.9% for AT+SP and AQ+SP at enrolment to 0.7
and 1.2% in AQ+SP, respectively. The r’-values indicated
faster resolution vomiting by AT+SP (64.73%) than AT+SP
(65.61%), in contrast to faster resolution of dizziness,
headache and nausea by AQ+SP (62.20 - 74.57%) than
AT+SP (64.02 - 75.34%). In general, the regression trend
lines indicate 4 - 5 days mean symptom resolution period,
except headache which extended to 5 - 6 days. Specifically,
mean symptom resolution time (MSRT) was relatively
shorter for AT+SP than AQ+SP in respect of dizziness (72
versus 96 hr) but longer for headache (120 versus 96 hr).
However, in both drugs, nausea was resolved in 72 hr and
vomiting in 96 hr. The regression coefficient showed daily
rate of symptom resolution in AT+SP versus AQ+SP by
42.04 versus 46.21%, 30.45 versus 38.09%, 48.61 versus
50.35% and 49.45 versus 48.06% for dizziness, headache,
nausea and vomiting, respectively.

4. Discussion

Clinical expressions serve as effective drug safety indices in
treated patients. In the present study, there were no drug
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contraindication on abdominal pain, diarrhea, insomnia and
prurities based on continuous recovery pattern. This result
agrees with the reports of [11] and [23] on clinical recovery
and drug safety. The present result revealed adverse effects
on dizziness, headache, nausea and vomiting, with adverse
effects on dizziness from AT+SP and on vomiting from
AT+SP. Similarly, both drugs triggered headache and
nausea but adverse effects were higher from AT+SP than
AQ+SP. This result concurs with the reports of [13] who
associated 4-aminoquinolines with considerable toxic effects
including vomiting and neurotoxicity (headache) in patients
treated with Artesunate. In a similar trend, [12] pointed out
that clinical symptoms such as nausea, vomiting, anorexia
and dizziness in Artesunate treated patients could probably
be due to the malaria itself rather than due to the drugs.
However, result of the present study recorded symptom
upsurge in the face of recovery. There was faster resolution
of abdominal pain, diarrhea, insomnia, prurities and
vomiting by AT+SP than AQ+SP, which concurs with the
findings of [15] and [16] of less frequent toxic effects with
the Artemisinins than with other antimalarial agents.
Similarly, the higher percentage recovery by AQ+SP from
headache and nausea concurs with several reports [22], [7]
and [14]. The significant reduction in diarrhea and dizziness
also corroborates the reports of [4] and [1]. In conclusion,
both AT + SP and AQ + SP could be adjudged safe based on
rapid symptom resolution and the short relapse of triggered
contraindications in few patients.

5. Acknowledgement

The authors hereby wish to express sincere gratitude to the
management and technical support by the staff of the
laboratories of department of Biological Sciences,
University of Maiduguri and that of the University of
Maiduguri Teaching Hospital, Maiduguri, Borno State,
Nigeria. Our appreciation to the two managements remains
indelible always for the support and encouragements on
course of the research. Special thanks go to the pediatrics
unit of the Teaching Hospital where the laboratory
procedures and guidelines with the protocols of the WHO
on antimalarial therapies was strictly adhered to during the
study.

References

[1] Agomo, P. U. Meremekwu, M. Wiatila, I. M., Omeh, I.
J., Odey, F. A., Oguche, S., Ezeiru, V. J. and Aina, O.
0., “Efficacy safety and tolerability of artesunate and
mefloquine in the treatment of uncomplicated
Plasmodium falciparum malaria in four geographical
zones of Nigeria“ Malaria Journal. 7: 172-177, 2008.

[2] Bernstein, H. N., ,Opthalmological considerations and
testing patients receiving long term antimalarial
theraphy”. Am. J. Med. 73: 24-34, 1983.

[3] Bloland, P. B., Kachur, S. P. and Williams, H. A,
“Trends in antimalarial drug deployment in sub-Saharan
Africa”. The Journal of Experimental Biology. 206:
3761-3769, 2003.

[4] Dorsey, G., Staedke, S., Clark, T. D., Njama-Meya, D.,
Nzarubara, B., Maiteki-Sebuguzi, C., Dokomajilar, C.,
Kamya, M. R. and Rosenthal, P. J., “Combination
therapy for ncomplicated falciparum malaria in

Ugandan children: a randomized trial”. JAM.A. 297:
2210-2219, 2007.

[5] Debing, 1., ljzerman, A. P. and Vauquelin, G,
“Melanosome  binding and  oxidation-reduction
properties of synthetic L-dopa-melanin as in vitro test
for drug toxicity”. Mol. Pharmacol. 33: 470-476,1998.

[6] Demeziere, J., Fourcade, J. M., Buseuil, C. T,
Adeleine, P., Meryer, S. M. and Saissy, J. M., “The
hazards of chloroquine self prescription in West
Africa”. Journa of Clinical Toxicology. 33: 369-370,
1998.

[7] Fanello, C. 1., Karema, C., van Doren, W,
Rwagacondo, C. E. and D'Alessandro, U., “Tolerability
of amodiaquine and sulphadoxine-pyrimethamine, alone
or in combination for the treatment of uncomplicated
Plasmodium falciparum malaria in Rwandan adults”.
Tropical and Medicine and International Health.
11:589-596,2006.

[8] Kain, K. C., Harrington, M. A., Tennyson, S. and
Keytone, J. S.,”Imported malaria; prospective analysis
of problems in diagnosis and management”, Clin. Infect.
Dis. 27: 142-149,1998.

[9] Neftel, K., Woodtly, W., Schimd, M., Frick, P. G. and
Fehr, J.” Amodiaquine induced agranulocytosis and
liver damage® British Medical Journal. 292: 721-
723,1986.

[10]Olliaro, P., Nevill, C., LeBras, J., Ringwald, P.
Mussano, P., Garner, P. and Brasseur, P., “Systematic
review of amodiaquine treatment in uncomplicated
malaria”. Lancet. 348: 1196-1201,1996.

[11]Plowe, C. V.,“Monitoring antimalarial drug resistance:
making the most of the tools at hand”. Journal of
Experimental Biology. 206: 3745-3752,2003.

[12] Price, R. N., van-Vugt, M., Phaipun, L., Luxemburger,
C., Simpson, J., McGready, R., Ter Kuile, F., Kham, A.,
Chongsuphajaisiddhi, T., White, N. J., Nosten,
F.,“Adverse effects in patients with acute falciparum
malaria treated with artemisinin derivatives”. American
Journal of Tropical Medicine and Hygiene. 60: 547-
555,1999.

[13]Rosenthal, P. J., “Artesunate for the treatment of severe
falciparum malaria”. New Engl J. Med. 358: 1829-
1838.,2008

[14] Sowunmi, A., Tunde, B., Grace, O. G., Happi, C. T,
Adeniji, A. A. and Fehintola, F. A. , “Activities of
amodiaquine, and artesunate-amodiaquine against
asexual and sexual stage parasites in falciparum malaria
in children. Antimicrob. Agents. Chemother. 10: 1128-
1145,2007

[15] Taylor, W. R. and White, N. J., “Antimalarial drug
toxicity: a review”. Drug Safety. 27: 25-61, 2004.

[16] White, N. J., “Antimalarial drug resistance”. Journal
Clinical Investigation. 113: 1084-1092. , 2004

[17]Woodrow, C. J., Haynes, R. K. and Krishna, S. ,
“Artemisinins”. Postgraduate Medical Journal. 81: 71-
78, 2005.

[18]Tiley, L., Loria, P. and Foley, M.,” Chloroquine and
other quinoline antimalarials”, In: Rosenthal, P. (Ed.)
Antimalarial Chemotherapy. Human Press, New
Jersey, pp. 87-121.2001.

[19]World Health Organization, “Antimalarial Drug
Combination Therapy”. Report of a WHO Technical

Volume 5 Issue 8, August 2016

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: 8031605

DOI: 10.21275/8031605 1952


http://www.uptodateonline.com/patients/content/abstract.do?topicKey=~xeLxLc9TgzSJSli&refNum=55
http://www.uptodateonline.com/patients/content/abstract.do?topicKey=~xeLxLc9TgzSJSli&refNum=55

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391

Consultation. WHO/CDS/RBM/2001.35, WHO,
Geneva.2001
[20]World  Health  Organization, “Assessment and

Monitoring of Antimalarial Drug Efficacy for the
Treatment of Uncomplicated Falciparum Malaria”.
Geneva, Switzerland: WHO; 2003. Technical document,
WHO/ RBM/HTM/2003.50.,2003

[21]World Health Organization, “WHO Guidelines for the
Treatment of Malaria”. Geneva, Switzerland: Technical
document, WHO/HTM/MAL/2006.1108.2006

[22] Yeka, A., Banek, K., Bakyaita, N., Staedke, S. G,
Kamya, M., Talisuna, A., Kironde, F., Nsobya, S. L.,
Kilian, A., Slater, M., Reingold, A., Rosenthal, P. J.,
Wabwire-Mangen, F. and Dorsey, G., “Artemisinin
versus non artemisinin combination therapy for
uncomplicated malaria: randomized clinical trials from
four sites in Uganda”. PLoS Med. 2(7): 190.2005

[23] Zongo, I.; Dorsey, G.; ouamba, N.; Dokomajilar, C.;
Lankoande, M.; Ouedraogo, J. B. and Rosenthal, P. J.,.
“Amodiaquine, Sulfadoxine-Pyrimethamine,  and
combination therapy for uncomplicated falciparum
malaria: A randomized controlled trial from Burkina
Faso”. American Journal of Tropical Medicine and
Hygiene. 73: 826-832.2005.

[24] Zwang, J., Grant, D., Abdoulaye D., Corine, K., A. M.,
Jean-Louis, N., Sodiomon, B. S.,and Piero, O. ,
“Clinical tolerability of artesunate-amodiaquine versus
comparator treatments for uncomplicated falciparum
malaria: an individual-patient analysis of eight
randomized controlled trials in Sub - Saharan Africa”.
Malaria Journal, 11: 260.2012

[25] WHO: ,,World Malaria Report™
http://www.who.int/malaria/
world_malaria_report 2011/WMR2011_factsheet.pdf.2
011

100 - Diarrhoea
- —— AT-SP
= B0 4
1 ---i--- AQ=SP
& 60 4 -
£ R w=356.468 - 33.165Lnlx)
T Log. (AT=5EF) £=0.6338
£ (AQ=3P) 585-33257Lnfx)
E 5 ' 2=0.6529
: 2
&
g ] T
&
0 1 2 3 5 ] 7
Follow-up days
100 - Insomnia
- —4— AT-SP
= B0 4
=~ ------ AQED
3 60 4 v=358.322 - 34 568Ln(x)
= — Log. (AT=5F) . E_:ggﬁt%i;l. )
= 40 - . y=53.658-31.049Ln(x
E | e, T Log. (AQ=SE) £=0.7783
g 20 A
B o0 ——
& 0 1 2 3 4 5 § 7
= Follow-up days
Prurites
100 1 —— AT-SP
[}
& 801 - - AQHSD
-
T 60 4 e v=353.487-30945Ln(x)
ey Log (AT=SF) =0.754
=S o404 e Los (AGespy  ¥=30.341-28 547Ln(x)
E 2 (AQSE) =083
B 20 1
]
=
a .
0 1 2 3 3 ] 7
Follow-up days

Volume 5 Issue 8, August 2016
WWWw.ijsr.net

Licensed Under Creative Commons Attribution CC BY

Paper ID: 8031605

DOI: 10.21275/8031605 1953


http://www.who.int/malaria/

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391

Prurites

100 4 —+— AT-3P
-
& 801 - - AGEED
L] = -
E"‘ 60 Loz (AT-3D) _v=:3.4j.=-ﬂ }_l;l%i-"rsl.nixj
=S 404 M Loz (AQ-3p)  ¥=30.341-28547Lnfx)
£ 2=0.839
E 20 -
5

a T

3
Follow-up days

Figure 1: Safety profile of AT+SP and AQ+SP showing no contraindication effects on malaria clinical symptom within a
week of drug administration
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Figure 2: Safety profile of AT+SP and AQ+SP showing signs of adverse effects on some malaria clinical symptom
within a week of drug administration
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