EDITORIAL

Malaria and Maternal Mortality In Gezira-Sudan

Mohamed EL Sanousi Mohamed EL Sanousi® , Abdul Rahman Abdul Hafeez AL Hassan® ,
Muawia Mohamed Ahmed Abd EL Salam?and Omer Ahmed Mirghni.!

ABSTRACT

The objectives of this study include:(1) to identify the magnitude of malaria as a cause of maternal
mortality (MM) (2) to study the demographic characteristics of MM cases caused by malaria and (3) to
identify the actual cause of MM due to malaria.

Methods: This is a six years hospital based retrospective review of hospital records of ladies died due to
malaria in Wad Medani Teaching Hospital for Obstetrics and Gynaecology (WMTHOG), form1 January
1998 to 31 December 2003.

Results: malaria caused 10% to 40% of MM per year. The mean age was 27.57 years, most of them were
primigravidae and from rural areas. 37.8% of the deaths occurred between 28 and 36 weak of gestation.
The median duration of stay in hospital was two days. However 32.4% of deaths stayed for less than 24
hours that indicated severe and serious clinical presentations. The main causes of death due to malaria or
its complication were: anaemia (24.3), cerebral malaria (21.6%), circulatory failure (12.51 ) and renal
failure (8.1%). Others were pulmonary oedema , hyperpyrexia , puerperal psychosis , abortion , severe
epistaxis , cardiac arrest , black water fever, electrolyte imbalance, and hepatic failure. The study
recommended effective prevention of malaria and an intensive care approach in its management.
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Introduction

Maternal mortality (MM) is a major problem worldwide. In 2000, the United Nations estimated
global MM at 529,000, of which 99% occurred in the developing countries’. In Sudan the estimated MM
ratio is 509 per 100,000 life births. In Gezira, the figure is 689 per 100,000. Malaria is a common and
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serious medical disease in the Sudan. It constitutes 40% of the infectious disease burden and it is the
cause of hospital consultation in about 50% to 70% of patients. It causes between 7.5 to 10 million cases
and 35,000 deaths every year in Sudan®.In fact it is one of the most important indirect causes of MM. It
caused up to 46.7%o0f MM in Kasala east of Sudan during 1995°. In a previous review of MM in Wad
Medani hospital malaria was responsible for 37.2 %of the total maternal deaths during the period 1985
and 1999°. The share of malaria as n indirect cause of MM in Omdurman was 18.1%." The efforts to
improve the situation must operate though the main causes of MM.

The objectives of this study are: to review the percentage of maternal mortality caused by malaria
in the Sudan, to study the demographic factors and characteristics of deaths and to identify the actual
causes of maternal death due to malaria, so as to provide data that help in the achievement of safe
motherhood initiative goal. That is lowering MM.

Methodology

This is a retrospective, hospital based, six years review study of MM due to malaria in
Wadmedani- Gezira state-central Sudan.. The records of MM at Wadmedani teaching hospital for
Obstetrical and Gynaecology (WMTHOG) for the years1998-1999 -2000-2001-2002 and 2003 were
reviewed. Those who died due to malaria were identified. A data sheet (master sheet) was designed to
study these deaths according to: year of death, age, residence, gestational, age parity, duration of stay in
hospital and actual cause of death due to malaria. The details of 4 cases in the year 2002 were missing.

This data was processed using SPSS (Statistical Package for Social Science). Frequency
distributions for all variables were made for all cases in addition to frequency distribution for cases in
rural areas and urban areas. Chi-square test was used to study the relationships between the age of
mothers and the following variables:

1. Duration of stay in hospital
2. Actual cause of death due to malaria
In the same way the relationship between cause of death and he following variables were studded:

1.Duration of stay in hospital
2. Parity
Results and statistics

This study showed that the percentage of malaria as a cause of MM in the records of WMTHOG
was highest in the year 1999 (39.29%) followed by the year 1998 (25.71%). These results state that the
risk years of maternal deaths from the records were (1999, and 1998). In 2002 the percentage of mothers
who died of malaria out of all mothers died due to other reasons was 24.14, in 2001 was 19.44, in 2000
was10.26% and in 2003 is 8.82%. For the whole period of six years (1998-2003) the percentage of
mothers who died due to malaria out, of all MM was 24.40%. (Tablel)
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Table (1) Numbers and percentage of MM due to Malaria in WMOGTH records by year (1998-
2003)

Year Total numbers | Number of deaths | Percent of deaths
of MM due to malaria due to malaria

1998 35 9 25.71

1999 28 11 39.29

2000 39 4 10.26

2001 36 7 19.44

2002 29 7 24.14

2003 34 3 8.82

Total 201 41 20.4

Descriptive analysis:

Demographic characteristics of mothers:

1. The mother age: The mean age distribution of mothers (18-40) was 27.57 years. This indicates that
the mother age who died due to malaria in pregnancy on average was 28 years in the hospital records.
According to the normal distribution test (or z-distribution) the expected mean age of mothers at risk of
dying from malaria cause in the whole population of mothers in Gezira state will be in the range of (27.57
+(1.96)(0.9288) or (25.75-29.39) with 95% confidence level. The probability of finding a mother whose
age is out of this range is 5% or 5 out of 100 mothers. (Table 2).

The age group (20-34) is the risk age of mothers who died due to malaria. 32.4% of mothers were in the
age of (25-29). The percentage of mothers in age less than 20 years and more than 40 years were 5.49 and
2.7% respectively. (Table 2)

2. Duration of stay in hospital. The majority of mothers stayed in hospital for less than 24 hours before
they die. The mean of days of stay in hospital was found to be one. The mean duration of stay in hospital
was 3.27 days, and the median was 2.5 days. The mean duration of stay in hospital for mothers (18-40) in
the population is expected to be between (327+1.96(0-41)) or (4.07-2.47) days.  Fig. No(1)

Fig(1)Distribution of maternal deaths due to malaria by hospital stay
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3. The mothers' residence. 70.3% of mothers, who died, were from rural areas. 29.7% of them from
urban areas. (Table 2)

4. The parity of the mothers: more than one third of deaths were primigravidae (35.1%). The same
percentage was having 2-4 children. Eleven cases (29.7%) had 5 children and more. (Table2)

5. Gestational age of mothers. The study showed that 37.8% of mothers were reported at a gestational
age between 28 and 36 weeks, 18.9% of them were below 28 weeks of gestation and 10.8% were of
gestational age 36 to delivery. There were 32.4% of the deaths occurred in the puerperium.(Table 2)

Table (2) Demographic characteristics maternal death and their distribution by residence

Character Total Urban Rural

No % No | % No %
1. Ag of Death
< 20 years 2 54 0 0 2 7.7
20-24 9 24.3 0 0 9 34.6
25-29 12 32.4 0 0 12 46.2
30-34 8 21.6 5 455 |3 115
35-39 5 135 5 455 |0 0
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> 40 years 1 2.7 1 90 |0 0
Total 37 100 11 100 | 26 100

2. parity of Death

One child 13 35.1 1 9.1 12 46.2
2-4 13 35.1 1 4.1 12 46.2
5children and more | 11 29.7 9 81.8 | 2 7.7
Total 37 100 11 100 12 100

3. Gestational Age

Below 28 weeks 7 18.9 0 0 7 26.9
28-33 14 37.8 0 0 |14 53.8
36 and above 4 10.8 0 0 4 15.4
Puerperal 12 32.4 11 100 |1 3.8

Total 37 100 11 100 |26 100

6. The actual cause of maternal mortality due to malaria. When the details of the files of deaths were
studied, the actual cause of malaria was recorded ,to be the highest, due to anaemia and cerebral malaria (
24.32 % and 21.62 % respectively),followed by circulatory failure(13.52%) and renal failure(8.11%).
Pulmonary oedema and hyperpyrexia was 5.41% each. Other causes included; puerperal psychosis,
abortion, severe epistaxis, cardiac arrest, black water fever, electrolyte imbalance and hepatic failure.
(table 3)

Table No (3) Actual cause of death due to malaria by number and percentage

cause of death No %o

Anaetmia g 24,312
Cerebral rralaria g 2142
Circulatory failure 3 13.51
Feral failure 3 .10
Pultnonay oedetra 2 540
Hypetpyreaa 2 540
Puetperal paychosis 1 270
Ahortion 1 270
SEVEre epistass 1 270
Cardiac amest 1 270
Flectrolyteimbalance | 270
Hepatic failure 1 270
Unlonowm 1 270
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Inferential statistic Analysis:

1. The age of the mothers and duration of stay in hospital. The relationship between the age group of
mothers and the duration of stay in hospital is statistically highly significant at 0.001 level of significance.
Since chi-square is 127.907, d. f is 45and the level of significant is 0.000. This significant result states
that the duration of stay in hospital is dependant on the mothers' age. It was found that younger aged
deaths stayed for shorter period. These are most likely to be primigravidae. So it may indicate that the
disease is more severe among them. 32.24% of mothers were reported to stay in hospital for three days or
less.

2. The age of mothers and the actual cause of maternal death due to malaria. The relationship
between the age of mothers and the actual cause of maternal mortality due malaria is very strong. Since
chi-square is 127-907, df is 45 and p. value is 0.000. This result is statistically highly significant at 0.001
level of significance. That means the actual cause of maternal mortality due to malaria was strongly
related to the age of the mother. 66.7% of mothers in the age group (20- 24) died due to cerebral malaria,
50% of mothers in (25 — 29) died due to anaemia and 50% of mothers in (30- 34) died of circulatory
failure. So cerebral malaria was observed to the main cause of death in the younger age group, the pattern
changed in the elder age groups, where anaemia dominated in the next age group and circulatory failure
in the age group after.

Maternal mortality: Rural and Urban Comparison:

A. The mother age. 91% of mothers in urban area were in the age group (30-39) and only one woman
(8%) was in age 40. In comparison 11.5% of mothers in rural areas in age (30-34). No mothers in the
early ages (18-26) were from urban areas, whereas mothers who died from malaria in the age group (18-
26) in rural areas were 88.5%. This might be because in rural areas marriage is expected to be early with
early pregnancy and therefore younger deaths due to malaria.

B. The parity of the mothers. 46.2% of mothers rural areas who died, had only one child. The same
percentage had between 2 and 4 children. 7.7 % had 5 children or more. This indicates that 92% of deaths
in rural areas have small parity and they were the most at risk of dying due to malaria. In urban areas
81.8% of mothers who died, had 5 children or more. Only 2 mothers or about 18.2% of mothers in urban
areas had a parity of 1-4 children. This demonstrates that malaria, as a cause of death, affects ladies of
lower parity in rural areas, and ones of higher parity in urban areas.

Discussion

The commonest cause of malaria in Sudan is plasmodium falciparum. It accounts for 90% of
cases.®? Unfortunately this is the most problematic type of malaria in pregnancy. Almost all the estimated
>one million deaths from malaria each year world-wide are attributed to Plasmodium falciparum®®.
Malaria in pregnancy is more common, shows more atypical presentations, more severe and more fatal.11
12 In addition it has got special complications regarding the fetus and placenta. Pregnant women are more
likely to be parasitaemic and to have heavy parasitaemias than non-pregnant women of the same age. In
this study the short stay in hospital indicated the grave situation of malaria on presentation. There were
high fatalities among primigravidae. This is in agreement with the established fact that in primigravidae
the disease is more common and more severe and with more effects on the outcome™. There is due to the
immunosuppressive effect of pregnancy. That is transient depression in cellular immunity aiming at
prevention of rejection of the fetus, being an allograft.'* In addition there is sequestration of plasmodium
falciparum infected red blood cells in the placentae of primigravidae. That is because the infected red



EDITORIAL

blood cells express a specific phenotype antigen, named (plasmodium falciparum membrane surface
protein) which allows them to cytoadhere to certain components in the syncytotrophoblast, a
glycosaminoglycans could chondroitin sulphate A (CSA) and hyalouronic acid . *° **The higher
susceptibility of primigravidae is thought to be due to the expression of particular variant surface antigens
(SAs) binding to CSA in the placenta. The multiparae are protected from these placental parasites due to
formation of antibodies, as a result of previous infections. Antibodies against placental parasite are
present in multiparae in endemic areas.’The four most important causes of death due to malaria were
anaemia, cerebral malaria, circulatory failure and renal failure. It is rather strange to see anaemia and
cerebral malaria as approximately equal percentage, because the pattern of presentation differs in high
transmission areas compared to low transmission ones. In the former women have gained a level of
immunity to malaria infection hence anaemia is more likely to result."®Where as in the later women
generally have no immunity and one will expect cerebral malaria. The top cause of death due to malaria
in this study was anaemia. This is supported by the fact that malaria is a cause of 2% to 15% of maternal
anaemia which increases the risk of maternal mortality; as is estimated that malarial anaemia causes as
many as 10.000 maternal deaths in Africa.'®

The highest percentage of deaths due to malaria is observed to be in the third trimester before 36 weeks
and in the puerperium. This is in contradiction with the established fact that the highest parasitaemia
occurring during the second trimester.”® In Gezira state, a positive blood film can be positive co-
incidentally with any other problem. One must be very careful in relating the death to malaria. In this
study death due to obvious infections such as post operative septicaemia were not considered as malaria
even when the treatment sheet of these include quinine. The options of treatment of malaria in pregnancy
are limited especially during the first trimester. For the treatment of uncomplicated cases the combination
of artesunate and sulfadoxine-pyrimethamine is effective and safe?’. The first line for the treatment of
complicated malaria in pregnancy is Quinine, its dose is 10 mg/ kg body weight 8-hourly for 7 days.
Prevention is by proper case treatment, use of insecticide-treated nets and chemoprophylactic.
Interventions to prevent the harmful maternal and foetal effects of malaria are often recommended.?® The
use of sulfadoxine-pyrimethamine as prophylaxis in primigravidae was shown to effective in Wad
Medani- Sudan , in terms of reduction of malaria episodes, prevalence of low birth weight and placental
parasite.* Identification and understanding the way or ways by which malaria killed these ladies is
important for the improvement of management and hence prevention of deaths due to malaria in the
future. Unfortunately this is not always possible either because of limited investigative facilities, short
stay or absence of post-mortem examination.

Conclusion. Malaria is an important cause of maternal mortality in Sudan. It kills ladies by causing
anaemia, cerebral malaria and circulatory failure. The primigravidae and ladies from rural areas are most
at risk.

Recommendations

1. Design protocols that cover prevention of malaria in pregnancy at all levels.
2. The short stay in hospital and the serious presentation calls for support of hospital to enable
management of severe malaria in pregnancy through an intensive care approach.

Acknowledgment. We would like to extend our thanks to all our colleagues in WMOGTH for their help
and support. We appreciate very much the effort of Mis. Somia in keeping the files of MM. Our thanks
are delivered to the EDC- staff for processing this work.



EDITORIAL
References

1. United Nations, International Statistical Classification of Disease and Related Problems Code 10
(ICD-10)

2. Federal Ministry of Health Safe motherhood survey 1999..

3. El Gaddal AA. The experience of the Blue Nile Health Project in the control of malaria and other
water associated disease: American Association for Advancement of science. Malaria and development in
Africa. A cross-pectoral approach. Washington DC AAAS 1991

4. Malik EM, Khalafalla OM: Malaria in Sudan: past, present and the future. Gezira Journal of Health
Sciences 2004, 1(suppl):47-51.

5. Mohammed AA, Abdel Raheem Sl., and Elnour MH.. Maternal Deaths at Kasala New Hospita
(Eastern Sudan) I. The Arab board of Medical Specialization Vol.4,No.2, 2002, 25-30 ISSN 1561-2017
6. Dafallah SE, El Agib FH, Bushra GO Maternal Mortality in a teaching hospital inSudan. Saud medical
journal,2003,24:369-73.

7. Taha Umbali, M. A> Abusalab, Maternal Mortality at Omdurman Maternity Hospital and Omdurman
Saudi Hoptal in Sudan from 1999-2001.Journal fo The Arab board of Medical Specialization
Vol.6,No.1, 2004, 25-30 ISSN 1561-0217

8. El Gaddal AA, Malaria in Sudan In. Buct AA, ed proceeding of the conference on malaria in Africa.
Washington. DC: American Institute Of biological science, 1986;156-9

9. Omer,A.H.S., (1978) species prevalence of Malaria in Northern Sudan And control by Mass
chemoprophylaxis . Am. J. Trop. Med. Hyg,27; 858-863

10. WHO, Communicable Diseases Cluster, 1211 Geneva Switzerland Royal Society of Tropical
Medicine Volume 92 Supplement 1 April 2000 INNS 0035-9203

11. McGregor iA: Epidememyology , malaria and pregnancy Am J Trop Med Hyg 1984,33:517-25

12. Nosten,F, ter Kuile,F.,Maclankiri,l.,Decludt,B.,& White, N.J.(1991).Malaria during pregnancy in an
area of unstable endemicity. Transactions of the Royal Society of Tropical Medicune and Hygiene, 85,
424-429

13. Brabin B : an assessment of low birth weight risk in primiprarae as an indicator of malaria central in
pregnancy. Int J Epidemiol 1991 20;276-83 .

14. Meeusen EN , Bischof RJ , Lee CS : Comparative T — cell responses during pregnancy in large
animals and humans. Am J Report Immunol 2001 , 46 : 169 —79..

15. Fried M, Duffy PE ; Adherence of plasmodium falciparum to chondroitin sulphate A in the human
placenta. Science 1996, 227 : 1502 — 4 .

16. Beeson JG Rogers on SJ, Cooke BM , Reeder JC , Chi W, Lawson AM , Molyneux ME , Brwn GV
: Adhesion of plasmodium falciparum infected erythrocytes to hyaluronic acid in placental malaria. Nat.
Med 2000, 6:86-90 .

17. Maubert B, Fievet N, Tami G, Cot M, Boudinc , Deloron P : Development of antibodies
against chondroitin sulphate A — adherent to plasmodium. falciparum in pregnant
women. Infect immune 1999 , 67 : 5367 — 71

18. www.cdc. Gov/malaria/pregnancy.htm sited on 2 October 2007

19. UNICEF Malaria Technical Note 3 February 2003 .

20. Liaison Bulletin of the Malaria Programme WHO/AFRO Vol.3 No 1.

21. Sakina BElamin,Elfatih M Malik,Tarig Abdelgadir,Ammar H Khamiss, Mamoun M
Mahammed,Elderderi Ahmed, and Ishag Adam.Artesunate plus Sulfadoxine- Pyrimethamine for the
trearment of uncomplicated Plasmodium falciparum malaria in  Sudan. Malaria Journal
www.Malaeiajournal.com/content /4/1/41. Sited on 25 September 2007.

22. Pepublic of Sudan Fedral Ministy of Health, National Malaria control Programme- The National
Protocol for Treatment of Malaria.June 2004

23. Garner P, Gulmezoglu AM. Prevaetion versus treatment for malaria in pregnant women. Cochrane


http://www.malariajournal.com/sfx_links.asp?ui=1475-2875-4-41&bibl=B9

EDITORIAL
Data base System Aev202;(2):CD000 1609.

24. Imad Eldin Elgack, Ahmed A/Alla Mohamadani and Omer Ahmed Mirghani, Malaria Prophylaxis

During Pregnancy In Primigravidae Using Sulfadoxine- pyrimethamine In Wad Medani-Sudan. Jezira
Journal of Medical Sciences Volume 1 number 1 September 2003.



