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ABSTRACT 

Our study aimed to study the behavior of hematological and immunological parameters in women co-infected with malaria and HIV / 

AIDS. This was a comparative study over a period of one (1) year from January 2017 to December 2018. It was conducted in the 

Integrated Center for Bioclinical Research Abidjan (CIRBA). This study included 75 non-malarial HIV-positive women and 50 HIV-

positive women with malaria. 

The results indicated that erythrocyte level, anemia was very common in 70% of HIV-positive women compared to 57,3% in HIV-

positive non-malarial women. Thrombocytosis was only present in HIV-infected women with 40% malaria. The prevalence of 

neutropenia was observed in 68% of HIV-infected women with malaria compared with 40% of women with non-malarial HIV. 

Eosinophilia was reported in 36% of HIV-positive women compared with 17,3% of women in non-malarial seropositive women. As 

for lymphopenia, it was revealed in 22% of HIV-positive women compared to 2,7% of women with non-malarial HIV. According to 

CD4 levels, a high prevalence of immunodeficiency was observed in 36% of HIV-positive women compared to 10,7% of women in 

non-malarial seropositive women. 

This study shows that co-infection with HIV / AIDS has led to a very significant decrease in certain haematological and 
immunological parameters in co-infected women. 
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1. INTRODUCTION 

Malaria and AIDS are the major endemics of our century. According to WHO estimates in 2015[1], there were 214 million malaria 

cases and 438,000 deaths in the world, with a clear predominance in sub-Saharan Africa, where 88% of global malaria cases and 90% 

of deaths from malaria have occurred [2]. According to a UNAIDS report in 2017[3], 36,5 million people were living with HIV with 

940000 deaths. 

Their association remains a major public health problem with adverse consequences for the health of the world's population. They are 

the leading causes of mortality in the world [4]. The reciprocal interaction between malaria and HIV infection has been well 

documented since the 1990s. Most of the studies that have shown an interaction of these two pathologies have been performed in 
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pregnant women, especially African women ([5] ;[6]; [7];[8];[9] ; [10];[11];[12];[13]). According to some of these authors, malaria is 

more common and more severe in HIV-infected patients, in whom it increases HIV replication and immunosuppression. 

In Côte d'Ivoire, like other Sahelian countries, is regularly confronted with these two major scourges. It remains one of the most 

affected countries in the West African subregion by HIV, with a prevalence of 2,7% [14]. For malaria, according to the most recent 

data from the World Health Organization [1], it had about 6,4 million suspected cases, 4,7 million suspected and confirmed cases, and 

2069 reported deaths. Despite the high prevalence of these two major conditions, most studies focused on the prevalence of malaria 

and HIV co-infection ([15];[16];[17] ; [18]). 

As the main targets of these two pathologies are certain hematological and immunological parameters, it seemed appropriate to study 

their impact on the hematological and immunological parameters in co infected women. 

It is therefore important to evaluate and compare the hematological and immunological parameters between HIV-positive women with 

malaria and non-malarial HIV-infected women. It will study the impact of HIV and malaria co-infection on the erythrocyte, 

thrombocyte, leukocyte and immunological parameters in these two groups of women. 

 

2. MATERIEL AND METHODS 

2.1. Sites and study population  

This is a comparative study over a 1-year period from January 2017 to December 2018. The willing study population was represented 

by 75 non-malarial HIV-positive women and 50 HIV-positive women with malaria. These women had an axillary temperature above 

37 ° C and a thick positive or non-positive. 

They were recruited after obtaining authorization from the authorities of the CIRBA (Integrated Center for Bioclinical Research 

Abidjan) and their consent. They were all followed in this di center. 

These HIV-positive women were screened through three types of HIV serology tests (Determine Test, STAT-PAK and Bioline Test 

(HIV-1 / HIV-2).) The diagnosis of malaria was made by observation of the parasites haematozoa on the May-Grünewald and Giemsa 

stained blood smear and blood smear (MGG). The analysis of the blood count (NFS) and the counting of the CD4+ lymphocytes were 

also done. 

 

2.2. Blood samples and assays of biological parameters 

In each of the women recruited, two types of blood samples collected in dry tubes and purple tubes of 5 ml each were made. Whole 

blood collected on purple tubes with anticoagulant (EDTA) allowed the determination of CD4 (by flow cytometry with Fascalibur®), 

NFS (Blood Formula Count) by an automaton Sysmex Xt 2000i and the thick drop (QBC). The recovered blood in the dry was 

centrifuged at 1107 Newton for five minutes. The serum obtained in the dry tubes was used to determine HIV serology using three 

tests : Determine, Stat Pak and Bioline HIV-1 / HIV-2. 

 

2.3. Statistical analysis of biological parameters studied 

The statistical analysis of the data was performed by the computer program Statsoft Statistica version Windows 7.1 [19]. It made it 

possible to compare the averages of the social characteristics and the hematological and immunological parameters by analysis of 

variances (Anova 1). 

The different observed proportions of social characteristics, HIV types, and hematological and immunological parameters were 

compared by the G-likelihood test or log-like-ratio ratio with the Windows-based R.2.0.1 software [20]. This proportion comparison 

was conducted between non-malarial HIV-positive women and HIV-positive women with malaria. The difference was considered 

statistically significant if p was less than or equal to 0,05. 

 

3. RESULTS 

3.1. Social characteristics and types of HIV 

The mean age in this study was 31,7 years for HIV-positive non-malarial women and 27,6 years for HIV-positive women. 

Women aged 18 and 19 were fewer. However, they were significantly more numerous among malarias (22%) than non-malarias (9%). 

The majority of women were adults. They accounted for 90,7% of the number of HIV-positive non-malnourished women compared to 

88% for HIV-positive women. 

The mean body mass index was approximately equal for the two groups of women (25,2 kg / m2 for HIV-positive non-malarial women 

and 24,4 kg/m2 for HIV-positive women). The abnormal body mass index was significantly higher (p <0,05) in HIV-positive women 

with a prevalence of 18% compared to 6,7% among HIV-positive non-malarious women. On the other hand, no significant difference 

(p> 0,05) was observed for the prevalences of normal and above normal body mass index between these two groups of women. The 

women in this study had a good level of education with 11,2% of illiterates overall. In this study, HIV-1 was the most prevalent type in 

both HIV-positive non-malarial women (86,7%) and HIV-positive women (92%). Non-malarial women with HIV-2 (10,7%) 

outnumbered HIV-2 malarious women (6%) without any significant difference. Only 2,6% of non-malarial women and 2% of malarial 

women were co-infected with HIV-1 and 2 (Table I). 
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Table I : Social characteristics and HIV type of the study population. 

 

 

Characteristics and type of HIV 

 

 

Non-malarial women HIV+ 

(N=75) 

 

Malarial women HIV+ (N=50) 

 

 

 

p 

n M±SEM  % n M±SEM %  

Age (years)  31,7 ± 0,9   27,6 ± 0,9  0,49(NS) 

18-19 7  9,3 6  22 0,02 (S) 

20-45 68  90,7 44  88 0,84 (NS) 

Body mass index (kg.m-2)  25,2 ± 0,5   24,4 ± 0,7  0,98 (NS) 

< 19,8  5  6,7 9  18 0,02 (S)  

19,8 – 26  43  57,3 26  52 0,61 (NS) 

> 26 27  36 15  30 0,46 (NS) 

Education attainment 

Illettrées  8  10,7 6  12 0,78 (NS) 

Primaire 30  40 21  42 0,05 (NS) 

Secondaire 24  32 15  30 0,80 (NS) 

Supérieur 13  17,3 8  16 0,82 (NS) 

Types of HIV  

HIV-1 65  86,7 46  92 0,69 (NS) 

HIV -2 8  10,7 3  6 0,24 (NS) 

HIV -1 et 2 2  2,6 1  2 0,08 (NS) 

 

N: Total number of women; n: Number of observed in each woman's group; M: average; SEM: Standard error on average; %: 

Percentage; S: Difference Statistically significant for p <0,05; NS: Difference not statistically significant for p> 0,05. 

 

3.2. Distribution of erythrocyte and thrombocyte parameters 

The analysis of the mean values in Table II shows that a significant difference was observed only between the average thrombocyte 

values of the two groups of women. This rate was significantly elevated (p <0,0001) in HIV-positive women in women who were 

seropositive with non-malarial (558,8 103/mm3 vs 272,2. 103/mm3). Conversely, the mean values of erythrocyte parameters tested were 

statistically not different (p> 0,05) between the two groups of selected women. In this same table, for all the proportions of erythrocyte 

parameters and thrombocytes, with the exception of the values of the normal thrombocyte level (150-500 103/mm3) and the abnormal 

higher values of the red blood cell count (>5,4. 1012/L) and thrombocytes (>500. 103/mm3), no statistically significant difference (p> 

0,05) was observed between the proportions of the other parameters. However, the prevalence of abnormal values of these parameters 

was higher in HIV-positive women than in HIV-positive non-malarial women. 

 

Table II : Mean values and proportions of erythrocyte and thrombocyte parameters 
 

Erythrocyte and 

thrombocyte parameters 

Non-malarial women HIV+ 

(N=75) 

Malarial women HIV+ (N=50) 

 

 

 

p 

 n M±SEM % n M±SEM %  

Red blood cell counts 

(1012/l) 

 4,06 ± 0,08   3,9 ± 0,07  0,95 (NS) 

< 4  34  45,3 33  66 0,05 (NS) 

4-5,4  37  49,3 17  34 0,09 (NS) 

> 5,4  4  5,3 -  - 0,007 (S) 

Hemoglobin(g/dL)  11,6 ± 0,2   11,1 ± 0,2  0,91 (NS) 

< 12   43  57,3 35  70 0,26 (NS) 

12-16  32  42,7 15  30 0,14 (NS) 
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Hematocrit (%)  36 ± 0,6   34,7 ± 0,6  0,88 (NS) 

< 35 23  30,7 22  44 0,12 (NS) 

35-47 52  69,3 28  56 0,23 (NS) 

MCV (fL)   89,3 ± 1,2   90,3 ±1,8  0,94 (NS) 

< 85  25  33,3 13  26 0,34 (NS) 

85 – 95  30  40 20  40 1 (NS) 

> 95  20  26,7 17  34 0,35 (NS) 

MCH(pg)  28,9 ±0,4   28,9 ±0,7  1 (NS) 

< 27 20  26,7 16  32 0,35 (NS) 

27-31 36  48 19  38 0,28 (NS) 

> 31 19  25,3 15  30 0,53 (NS) 

MCHC (g/dl)  32,1 ± 0,2   31,9 ± 0,2  0,98 (NS) 

< 32 32  42,7 26  52 0,34 (NS) 

32-36 41  54,7 23  46 0,39 (NS) 

 

> 36 2  2,7 1  2 0,74 (NS) 

Thrombocyte (103/mm3)  

272,2 ± 9,9 

   

558,8 ± 77,1 

  

2,2.10-16 (S) 

< 150 10  7,5 6  12 0,31 (NS) 

150-500 65  92,5 24  48 0,0002 (S) 

> 500  -  - 20  40 9,6.10-14 (S) 

 
N: Total number of women; n: Number of observed in each woman's group; M: average; SEM: Standard error on average; %: 

Percentage; MCV: Mean corpuscular volume; MCH: Mean corpuscular hemoglobin; MCHC: Mean corpuscular concentration of 
hemoglobin concentration ;S: Difference Statistically significant for p < 0,05; NS: Difference not statistically significant for p > 0,05. 

3.3. Distribution of leukocyte parameters and CD4 count 

Mean values and proportions of leukocyte parameters and CD4+ are shown in Table III. The analysis of the comparison of mean values 

showed that the mean value of CD4+ in non-malarial women was significantly higher (p = 3,55. 10-10) than the mean for malarial 

women (457 ± 30,4/ mm3 vs 286,7 ± 25,8/mm3). On the other hand, no significant difference (p> 0,05) was observed between the 

average values of leukocyte parameters between these two groups of women. 

The analysis of the proportions of these parameters showed very significant statistical differences (p>0,01), highly significant 

(p>0,0001) abnormal leucocyte values (<10.103/mm3), polymorphonuclear neutrophils (<40%), eosinophilic polynuclear cells (<1%), 

lymphocytes (<15%) and CD4 + lymphocytes (<200/mm3 and ≥ 499/mm3) between these two groups of women. In addition, a highly 

significant difference was observed between the prevalences of neutrophil polymorphonuclear normal values  (40% -70%) of these 

two groups of women. Overall, all of these prevalences of abnormal leukocyte parameters and CD4 counts were significantly higher in 

HIV-positive women than in non-malaria seropositive women. 

 

Table III : Mean values and proportions of leukocyte parameters and CD4 + 

 

 

Leukocyte and CD4+ parameters  

Non-malarial women HIV+ 

(N=75) 

 

Malarial women HIV+ (N=50) 

 

 

p 

n        M±SEM % n        M±SEM % 

Leukocytes (103/mm3)   5,8 ± 0,4   4,8 ± 0,2  0,7 (NS) 

< 4  22  29,3 16  32 0,7 (NS) 

4 – 10  48  64 34  68 0,7 (NS) 

< 10 5  6,7 -  - 0,002 (S) 

Polynuclear N (%)  46, 2 ± 1,6   32,4 ± 2,7  0,1 (NS) 

< 40  30  40 34  68 0,007 (S) 

40–70  42  56 14  28 0,002 (S) 

> 70 3  4 2  4 1 (NS) 
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Polynuclear E (%)  2,8 ± 0,3   3,1 ± 0,6  0,9 (NS) 

<1 13  17,3 18  36 0,01 (S) 

1–5  52  69,3 25  50 0,08 (NS) 

> 5 10  13,3 7  14 0,9 (NS) 

Polynuclear B (%)  0,4 ± 0,04   0,4 ± 0,04  1 (NS) 

0-1 71  94,7 49  98 0,8 (NS) 

> 1 4  5,3 1  2 0,2 (NS) 

Lymphocytes (%)  41,7 ± 1,4   36,2 ± 3  0,5 (NS) 

< 15  2  2,7 11  22 3,37 10-5 (S) 

15–40 25  33,3 12  24 0,2 (NS) 

> 40 48  64 27  54 0,4 (NS) 

Monocytes (%)  8,6 ± 0,4   8,9 ± 0,7  0,9 (NS) 

2 –10  52  69,3 28  56 0,2 (NS) 

> 10  23  30,7 22  44 0,1 (NS) 

 

 

Lymphocytes TCD4 (/mm3)  457± 30,4   286,7 +25,8  3,55.10-10(S) 

< 200 8  10,7 18  36 0,0001(S) 

200 – 499 44  58,7 26  52 0,5 (NS) 

≥ 499 23  30,6 6  12 0,004 (S) 

 
N: Total number of women; n: Number of observed in each woman's group; M: average; SEM: Standard error on average; %: 

Percentage; ; N : Neutrophils ; E : Eosinophils ; B : Basophils ; S: Difference Statistically significant for p < 0,05; NS: Difference not 

statistically significant for p > 0,05. 

 

4. DISCUSSION 

HIV-malaria co-infection is a public health problem. It is the leading cause of death in the world in general, and particularly in sub-

Saharan Africa, which includes Côte d'Ivoire [1]. However, most studies in Côte d'Ivoire focus on the prevalence of HIV infection 

([15] ; [16] ; [17] ; [18]). However, co-infection with HIV-malaria is thought to be responsible for some hematologic and 

immunological manifestations observed during follow-up of HIV-positive patients ([21] ; [12] ; [22]). 

So, to verify this situation in Côte d'Ivoire, a study on the variation of the biological blood parameters in 125 women living with HIV 

at the Abidjan Integrated Center for Bioclinical Research (CIRBA) was conducted. These women were composed of 75 non-malarial 

HIV-positive women versus 50 HIV-positive women. The distribution of these women by age showed that age averages were 31,7±0,9 

years for non-malarial seropositive women versus 27,6±0,9 years for those with malaria. These results are below the average age 

reported by Aba et al.[23]. The average age observed by these authors in the women in their study was 38±8,3 years. Indeed, women 

who participated in the studies of Aba et al. [23]were all adults with an age between 30 and 40 years old. Unlike their studies, although 

dominated by the presence of adult women (90,7% of non-malarial seropositive women versus 88% of malaria-positive women) in our 

study, there was the presence of some adolescent girls. The prevalence of these HIV-positive young women with malaria was 

significantly higher than that of non-malarial HIV-positive women (22% versus 9,3%). 

The educational attainment of women in this study was generally acceptable. Only 10,7% of non-malarial HIV-positive women 

compared with 12% of HIV-positive women were illiterate. 

Regarding HIV serology, HIV-1 was the most prevalent type with 86% in non-malarial seropositive women compared to 92% in those 

withmalaria. These high prevalences are similar to those observed by Aba et al. [23]who observed 86% of the type of HIV-1. This 

predominance of HIV type 1 is explained by the fact that HIV type 1 is the predominant type in sub-Saharan Africa [24]. 

In this study, the variation in blood biological parameters was evaluated between these two groups of women. Our results show that 

the blood parameters of HIV-positive women have undergone significant alteration compared to non-malarious women living with 

HIV. In fact, anemia was observed in 70% of HIV-positive women compared to 57,3% of women with HIV who were not malaria-

positive. Given these results, there was no statistically significant difference between these two groups of women.These same findings 

were reported by Yitayih et al. [12]who observed respectively 65,8% of cases of anemia. On the other hand, those observed by Baldé 

et al. [9]at Donka National Hospital (Conakry) and Sanyaolu et al. [22]in Nigeria were lower than ours. These authors found 

respectively in their study 56,1% and 25,8% of cases of anemia. 

Co-infection is thought to be the cause of this high prevalence of anemia among co-infected women in our study. Indeed, anemia is 

caused by several factors. In malarial women, intravascular haemolysis of parasitized red blood cells would be responsible for this. 

Furthermore, in the context of HIV infection, chronic inflammation, micronutrient deficiency, and opportunistic infections are also 

thought to be the cause of anemia in our patients ([25] ; [26] ; [27] ; [28] ; [29]). 

In this study, the prevalence of thrombocytopenia was high in malaria-positive women compared to non-malarial seropositive women. 

This thrombocytopenia could be explained according to Delabesse et al. [30]by a peripheral hyperdestruction of platelets during viral 

infections including HIV. In addition, Wachtman et al.[31]showed that thrombocytopenia may be caused by a decline in thrombocyte 

levels related to atrophy of different brain regions in some HIV-positive people (neurosida). 

Among the leukocyte parameters, the prevalence of neutropenia, eosinophilia, and lymphopenia were significantly higher in HIV-

positive women than in non-malarial HIV-infected women. In fact, with regard to CD4 + levels, immunodeficiency was observed in 

36% of HIV-positive women compared to 10,7% in non-malarial HIV-positive women. Our results corroborate those of Yitayih et al. 

[12]in Ethiopia with 34,3% of cases of immunodeficiency. 
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According to some authors, this immunodeficiency is due to malaria that would activate CD4 cells. This environment would promote 

the entry of the virus into CD4 cells and stimulate viral replication [32]. This activation would accelerate the destruction of CD4 cells 

and lead to more rapid disease progression [33]. 

 

5. CONCLUSION 

The study conducted in women co-infected with malaria and HIV and those who were HIV-positive, evaluated changes in this co-

infection on hematological and immunological parameters. These hemato-immunological changes mainly concerned hemoglobin, 

thrombocyte, leucocyte and CD4 + lymphocyte levels. This study found high prevalence of anemia, neutropenia, eosinophilia, 

lymphopenia and immune deficiency in co-infected women compared to non-malarial HIV-positive women. 

This work should be continued by characterizing the erythrocyte and leukocyte parameters according to the different stages of CD4 +. 

And also, assess the prevalence of different types of anemia depending on the progression of HIV infection. 
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