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Abstract 
   HIV is the virus that causes HIV infection. AIDS is the most advanced stage of HIV 

infection. HIV is spread through contact with the blood, semen, pre-seminal fluid, rectal 

fluids, vaginal fluids, or breast milk of a person with HIV. In the United States, HIV is spread 

mainly by having anal or vaginal sex or sharing injection drug equipment, such as needles, with 

a person who has HIV. Meanwhile, Malaria is a life-threatening mosquito-borne blood disease 

caused by a Plasmodium parasite that infects a type of mosquito which feeds on humans. Once 

an infected mosquito bites a human, parasites multiply in the host‟s liver before infecting and 

destroying their red blood cells. Malaria patients are usually very sick with symptoms such as 

high fevers, shaking chills, and flu-like illness. Globally, WHO estimated that 212 million 

clinical cases of malaria occurred, and 429,000 people died of malaria, most of them children in 

Africa. Since many countries with malaria are already among the poorer nations, the disease 

maintains a vicious cycle of disease and poverty. 
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Introduction 

  Malaria and HIV infections often coexist in 

patients in many parts of the world due to 

geographic overlap of these two diseases. 

This is particularly true in the sub-Saharan 

Africa, where an estimated 40 million peo-

ple are living with HIV and more than 350 

million episodes of malaria occur yearly 

(Hewitt et al, 2006). There is also evidence 

of a negative interaction between these two 

infections. González et al. (2012) mentioned 

that HIV infection increases malaria suscep-

tibility and reduces the efficacy of anti-mal-

arial drugs. On the other hand, the effect of 

malaria on HIV-infected individuals has also 

been explored, with the parasitic infection 

increasing the risk of HIV disease progress-

ion and mother-to-child transmission of the 

HIV. Spread of malaria and parasitic resis-

tance to anti-malarial could also be accele-

rated by the HIV-associated immunosuppr- 

ession. Alemu et al. (2013) reported that the 

HIV infection increases the risk of the incre-

ase in the severity of malaria infection and 

burdens of malaria, which in turn facilitates 

rate of malaria transmission. Malaria infect-

ion is also associated with strong CD4+ cell 

activation and up-regulation of proinflamm-

atory cytokines and it provides the ideal 

microenvironment for the spread of the virus 

among the CD4+ cells and for rapid HIV-1 

replication. Also, malaria increases blood 

viral burden by different mechanisms. So, 

the high concentrations of HIV-1 RNA in 

blood were predictive of disease progress-  

ion, and correlated with risk of the blood-bo-

rne, vertical, and virus sexual transmission. 

Review and Discussion 
   Immunity to malaria is characterized by an 

age-related reduction in parasite burden, 

clinical symptoms, and prevalence of severe 

disease in individuals residing in an endemic 

area (Karp and Auwaerter, 2007). P. falci-

parum infection and the burden of parasi-

temia are often less severe in older adults 

than in children. Children are at increased 

risk since they have not yet acquired natural 

immunity; pregnant women transiently lose 

some of their acquired immunity due to the 

relative immunosuppression of pregnancy 

(Marodi, 2006). The degree of immunity is 

also related to transmission intensity, which 

varies geographically. HIV-related immuno-

suppression diminishes acquired immunity. 

   Clinical versus asymptomatic malaria: The 

individuals living in endemic areas might 

https://consortiumha.org/malaria-symptoms/


 
 

 

62 
 

develop partial immunity to the disease foll-

owing repeated infections. These "immune" 

individuals are not immune to infection per 

se. Following a bite by an infected mosquito, 

they will still develop parasitemia, but the 

severity of clinical symptoms is typically li-

mited. This could affect estimates of clinical 

infection since patients who live in endemic 

areas were much less symptomatic and often 

without symptoms (Ogwang et al, 2018).   

   Physicians should be aware that malaria is 

not a clinical diagnosis but must be diagno-

sed, or excluded, by performing microscopic 

examination of blood films. The incubation 

period for P. falciparum infection is about 

12 to 14 days. Longer incubation periods are 

more likely in semi-immune individuals and 

individuals taking ineffective malaria proph-

ylaxis. The incubation period for P. vivax 

and P. ovale is also about two weeks; most 

relapses due to these species occur within 

three months. The incubation period for P. 

malariae is about 18 days; however, low 

grade asymptomatic infections can persist 

for years (Bartoloni and Zammarchi, 2012) 

   Impact of malaria on HIV: In vitro, malar-  

Ial antigens led to T cell activation and de 

novo productive HIV infection (Froebel et 

al, 2004). Episodes of malaria have been 

associated with declines in CD4 cell counts 

over time compared to HIV-infected patients 

without parasitemia (Mermin et al, 2006). In 

190 French HIV-patients with imported mal-

aria Mouala et al. (2008) found severe infec-

tion associated with a CD4 cell count <350 

cells/microL (OR = 2.58; 95% CI 1.2-5.6) . 

   Viral load: Malaria infection is associated 

with a temporary rise of HIV/RNA, although 

long term, this does not appear to hasten 

progression to AIDS (Hoffman et al, 1999). 

A cohort study performed in Malawi pros-

pectively enrolled 348 aparasitemic patients 

to obtain the baseline HIV VL load and 

followed them over time with active survey-

llance for malaria infection. A near doubling 

of HIV/RNA was demonstrated between 

baseline and follow-up in those patients who 

acquired malaria infection. Increases in viral 

load were greatest in patients with fever, 

CD4 counts >300 cells/microL and in those 

with a parasite density >2000/microL (Kub-

lin et al, 2005). This rise was temporary, 

with HIV viral load returning to baseline at 

two months after treatment of malaria. If 

viral loads were used to monitor response to 

HAART, testing should be delayed if patient 

acquired a recent malaria infection. This tra-

nsient increase in viral load would be predi-

cted to have minimal impact on long term 

HIV progression, unless infections were fre-

quent or remained occult without treatment. 

From a public health point, even a transient 

rise in HIV/RNA at a population level could 

impact sexual transmission (Crampin et al, 

2002). 

   HIV-related survival: Comparing rates of 

HIV-related survival in malaria-endemic to 

non-endemic countries is problematic due to 

the higher prevalence of additional health 

care problems found in these geographic 

regions, which may also impact morbidity 

and mortality. In addition, there are few 

well-done studies in malaria-endemic areas 

to address this question. However, studies 

from Uganda and Malawi found a ten-year 

survival rate after HIV infection, which was 

comparable to rates reported in developed 

non-malaria endemic countries in the pre-

HAART era (Jaffar et al, 2004). 

   Impact of HIV on malaria: Studies to de-

fine the impact of HIV on malaria have been 

conducted to examine various malaria dis-

ease markers including susceptibility, preva-

lence of malaria infection, the peripheral pa-

rasite burden, disease severity, and response 

to treatment.  

   Susceptibility: HIV serostatus and immun-

osuppression might be associated with an 

increased risk of susceptibility to malaria 

infection as reported in following studies: A 

cohort study was conducted in 224 HIV-in-

fected and 125 HIV-uninfected adults in 

Malawi to assess whether HIV serostatus t 

affected incidence of malaria (Patnaik et al, 

2005). HIV-1 seropositivity was significant- 

ly associated with the first and second epi-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Bartoloni%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22708041
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sode of the parasitemia. The first risk of par-

asitemia episode was inversely related to the 

baseline CD4 cell count in HIV-1-seroposi-

tive persons. In Uganda, a retrospective 

study was performed in 1965 patients who 

received treatment for an episode of malaria 

(Kamya et al, 2006). Use of molecular geno-

typing showed that HIV-infected patients 

were at significantly higher risk of acquiring 

new infections than HIV-seronegative ones 

during the standard 28-day follow-up period.    

   In Zambia, a clinical trial on 971 adults 

with uncomplicated malaria; HIV infection 

was detected in 33% of them. Patients with 

CD4 counts <300cells/microL were at sever 

risk for recurrent parasitemia, recrudescen- 

ce, and new infection (Van Geertruyden et 

al, 2006).  

   Risk of clinical malaria: Host immunity, as 

measured by CD4 cell counts, appears to be 

a critical factor in the clinical presentation of 

malaria in HIV-infected patients. HIV status 

might also increase the risk of high-level pa-

rasitemia (French et al, 2001). In a longitu-

dinal study of 600 HIV-infected patients in 

Malawi, malaria blood smears were examin-

ed monthly and were also performed if the 

patient had any illness suggestive of malaria 

(Laufer et al, 2006). Incidence of clinical 

malaria episodes was higher in patients with 

CD4 counts <200 cells/microL than in those 

with relatively preserved CD4 counts. Fran-

cesconi et al. (2001) reported that among 

222 HIV-seropositive and 237 HIV-sero-

negative patients in Uganda who had routine 

and sick clinic visits, risk of clinical malaria 

was significantly higher in HIV-infected 

patients than in HIV-seronegative patients 

(16 vs. 10%). This risk increased with adva-

nced immunosuppression (six-fold higher in 

patients with a CD4 count <200 cells/micr- 

oL compared to those with a CD4 count > 

500 cells/microL). Parasitemia was more co-

mmon in HIV-infected patients than HIV-

seronegative patients (12 vs. 6%).  

  Severity of malaria: There were conflicting 

reports as to whether HIV serostatus contri-

buted to the malaria severity (Muller, 1990). 

This might be partly related to whether a 

patient lives in a region of stable or unstable 

malaria transmission (Butcher, 2005). The 

range of findings was reported: A prospec-

tive cohort study from South Africa examin-

ed the effect of HIV status and prior history 

of malaria on the clinical expression of ma-

larial infection (Cohen et al, 2005). Non-im-

mune HIV-infected patients with immuno-

suppression were significantly risky to have 

severe malaria (13/36 patients) than in non-

immune HIV-seronegative patients (9/75); 

odds ratio, 4.15 [95% CI 1.57-10.97]. In 660 

adults with HIV in Malawi followed over 1-

2 years, only three had severe malaria with 

CD4 counts less than 200cells/mm3. Mouala 

et al. (2009) in France reported that using a 

hospital data-base, 104 HIV-infected patien-

ts & 161 HIV-seronegative ones were identi-

fied who had acquired malaria during travel. 

HIV sero-status was the risk factor for seve-

re malaria only in those patients who had a 

CD4 cell count of <350 cells/microL. 

   Coinfection and spread of disease: A direct 

relationship has been noted between the 

height of plasma HIV/RNA levels and 

probability of transmission of HIV per coital 

act (Quinn et al, 2000). Since coinfection led 

to a near one-log increase in viral load in 

chronically HIV-infected patients, and HIV 

increases susceptibility to malaria infection, 

there are concerns that coinfection might be 

contributing to more spread of both diseases. 

   Using a mathematical model, authors esti-

mated the impact of HIV and malaria on one 

another in Kenya, excess prevalence was 

2.1% for HIV and 5.1% for malaria (Abu-

Raddad et al, 2006). Since 1980, this disease 

interaction might be responsible for 8500 

excess HIV infections and 980,000 excess 

malaria episodes. Coinfection also facilitated 

the geographic expansion of malaria in areas 

where HIV prevalence was high. The preva-

lence of mosquito trnsmissible blood-borne 

forms (gametocytes), was also higher in the 

HIV-infected patients with immunosupprr- 

ession (CD4 counts <200 cells/microL) that 

might have additional malaria implications  
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transmission (Shah et al, 2996).    

  When malaria occurs during pregnancy, the 

disease is more severe, and hypoglycemia 

and respiratory complications are more 

common. Pregnant women residing in ma-

laria endemic areas were highly susceptible 

to P. falciparum malaria, mainly during their 

first pregnancy, resulting in low birth weight 

babies and maternal anemia. This suscepti- 

bility was associated with placental sequest-

ration of parasitized red blood cells express-

ing pregnancy-specific variant surface anti-

gens. Acquisition of antibodies against these 

variant surface antigens might protect fema-

les and their offspring. Functions of such 

antibodies might include prevention of the 

placental sequestration or opsonisation of 

the parasitized cells for phagocytic clearance 

(Ataíde et al, 2010).   Pregnancy-associated 

malaria is characterized by sequestration and 

multiplication of a distinct population of 

malarial parasites in the placenta, which 

expressed a specific class of variant surface 

antigens (VSAs). These antigens mediate 

adhesion of parasite-infected erythrocytes to 

chondroitin sulfate A (CSA) in intervillous 

space led to placental insufficiency. In each 

pregnancy, immunity to placental malaria 

occurred and maternal and fetal complica-

tions declined, associated with maternal pro-

duction of antibody specific to CSA express-

ing parasites (Neres et al, 2008). This ex-

plained the clinical fact that better malaria-

related birth outcomes occurred after multi-

ple pregnancies. However, this immunologic 

benefit was lost in HIV-seropositive preg- 

nant women as multiparous women have 

similar clinical outcomes to those of primi- 

gravidas (Bloland et al, 1995). In Malawi 

pregnant women with malaria from showed 

lower concentrations of CSA/VSA IgG in 

HIV-infected ones compared to those with-

out HIV, and HIV infection impairs antimal-

arial immunity, especially responses to plac-

ental type VSA (Mount et al, 2004).  

   In Sub-Sahara, maternal health of HIV-

seronegative and seropositive pregnant wo-

men, dual infection with HIV and malaria 

was associated with an increased higher risk 

of parasitemias, maternal death, post-partum 

maternal anemia (Ayisi et al, 2003), and 

severe clinical disease compared to the HIV-

seronegative women (ter Kuile et al, 2004). 

Perinatal outcomes suggested that dual 

malaria infection and HIV led to increasing 

risk of adverse perinatal outcomes. A study 

to examine the relationship between mater-

nal HIV infection, placental malaria of 2608 

pregnant women, 138 (5%) were HIV patie-

nts, neonatal mortality in infants born to mo-

thers with both placental malaria and HIV 

infection was significantly greater than those 

born to mothers with either infection alone. 

The coinfection with malaria and HIV was 

associated with the increased risk of still-

birth (odds ratio 4.7, 95% CI 1.34-16.78) 

and preterm delivery (odds ratio= 4.1, 95% 

CI 2.17-7.75). Each infection was independ-

ently associated with an increased risk of 

low birth weight, low Apgar scores, and 

fetal growth restriction (Ticconi et al, 2004). 

They added that the malaria and HIV in-

fections were independently associated with 

an increased risk of stillbirth, preterm deli-

very, low to very low birth weight, low Ap-

gar scores, and fetal growth restriction. Dual 

infection with HIV and malaria was associa-

ted with an increased risk of maternal, peri-

natal, and early infant death.  

   Effect of malaria on HIV/RNA: Malarial 

infection results in a temporary increase in 

HIV/RNA, which returned to baseline after 

antimalarial treatment. However, an increase 

in viral load at the time of delivery might 

result in an increase in vertical transmission 

of HIV (Cao et al, 1997). During pregnancy, 

syncytio-trophoblast vesicles contributed to 

the maternal tolerance towards the fetus, but 

also to pathologies such as pre-eclampsia. 

Alterations in total and trophoblast micro-

particles associated with malaria and HIV in 

pregnant women might have an immunopa-

thogenic role and the potential for placental-

derived vesicles and microRNAs as the bio-

markers of adverse outcomes during pregna-

ncy and malaria (Moro et al, 2016). The 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Neres%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18270595


 
 

 

65 
 

most commonly used regimen for IPT in the 

pregnant women is sulfadoxine-pyrimetham-

ine (1500mg sulfadoxine & 75mg pyrimeth-

amine) administered at the specific intervals 

after "quickening" (mother's recognition of 

fetal movement). Standard dosing given in 

Africa was usually two treatment courses 

given in the 2
nd

 & 3
rd

 trimesters as part of 

the routine scheduled antenatal clinic visits 

(Schultz et al, 1994). WHO (2004) recomm-

ended that pregnant women in sub-Saharan, 

Africa in areas of stable malaria transmiss- 

ion must receive the intermittent preventive 

antimalarial therapy (IPT) to reduce placent- 

al malaria and complications. But, informat-

ion on optimal dosing for HIV-infected pre-

gnant women is still not clear, although the 

bulk of the data suggested that greater reduc-

tion in peripheral and placental parasitemia 

and a significant increase in the  mean birth 

weight were achieved with monthly IPT 

rather than the standard two-course regimens 

(Ter Kuile and Steketee, 2007). In an intense 

malaria area transmission in Kenya, monthly 

IPT was more efficacious in preventing pla-

cental malaria compared to a two-dose cou-

rse among the HIV-infected women (25 vs. 

7%). A randomized non-blinded study com-

pared the two doses of sulfadoxine-pyrime-

thamine vs. monthly sulfadoxine-pyrimetha-

mine given during pregnancy in 266 HIV-

seropositive and 1626 HIV-seronegative 

ones in Malawi (Parise et al, 1998). In the 

HIV-seropositive cohort, the monthly regi- 

men provided a significant reduction in the 

incidence of placental malaria compared to 

the two-dose arm (8 vs. 22%). Data from a 

randomized controlled study of monthly 

versus two-dose SP therapy in HIV-sero-

positive women in Zambia confirmed a do-

se-dependent benefit of SP in reducing mat-

ernal anemia, peripheral and cord blood par-

asitemia, infant prematurity, and low birth 

weight. From a logistic viewpoint, many 

women who were randomized to two doses 

of SP actually only received one, which was 

far inferior in efficacy. Hamer et al. (2007) 

suggested that the monthly SP intermittent 

therapy may be a more effective strategy in 

minimizing the risk of inadvertent under-

dosing and poor out-comes. The incidence 

of malaria in that study was low, which was 

attributed to additional use of the safe insec-

ticide-treated bed-nets  

   WHO (2004) recommended that HIV-

infected pregnant women should receive at 

least three courses of IPT to achieve the 

same benefits that HIV-seronegative women 

appear to have with the standard two-dose 

regimen. In addition to defining the opti-

mum dosing frequency, the amount of drug 

needed during pregnancy is still uncertain. A 

pharmacokinetic study found that the area 

under the curve (AUC) concentration for 

sulfadoxine was significantly shorter during 

pregnancy than in the postpartum state; 

however, HIV status itself had little influe-

nce on pharmacokinetic parameters in preg-

nant women (Green et al, 2007). 

   Malaria diagnosis: In many regions world-

wide, malaria is diagnosed on the basis of 

fever alone and medications are adminis-

tered without confirmatory testing. Conse-

quently the diagnosis of malaria may be 

overestimated and inappropriately treated. 

Conversely, if a diagnostic workup is pur-

sued, a positive malaria smear may be mis-

interpreted as a cause for fever in an HIV-

infected patient (or HIV-negative), when an 

alternative etiology is present. Also, malaria 

infection and bacteremia may coexist in the 

same patient (Bronzanet al, 2007). Diag-

nosis of malaria should be considered in all 

febrile patients who have traveled to or lived 

in malaria-endemic areas, malaria smears in 

patients with fever, a careful history and 

physical examination was required to look 

for alternative causes of fever as typhoid 

(Kaplan et al, 2009). The differential dia-

gnosis was a must when evaluating a patient 

with advanced immunosuppression (e.g., 

cryptococcal meningitis and tuberculous 

meningitis). If a patient's fever was not 

resolved after three days on antimalarial 

therapy, then an alternative etiology should 

be considered (Qu et al, 2017).  
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   Diagnosis of HIV: Robb et al. (2015) stat- 

ed that acute human immunodeficiency virus 

type 1 (HIV-1) infection is a major contri-

butor to transmission of HIV-1. An under-

standing of acute HIV-1 infection may be 

important in the development of treatment 

strategies to eradicate HIV-1 or achieve a 

functional cure. They concluded that the 

viral-load set point occurred at a median of 

31 days after the first detection of plasma 

viremia and correlated with peak viremia. 

Few symptoms and signs were observed 

during acute HIV-1 infection, and they were 

most common before peak viremia. How-

ever, two important factors are important to 

keep in mind when considering diagnosis of 

HIV in malaria endemic areas: Coinfection 

with HIV and malaria is common. Travellers 

to and from areas where considerable over-

lap between high malaria transmission and 

elevated prevalence of HIV infection exists, 

augment the probability that returning tra-

vellers to non-endemic countries would pre-

sent with both infections. The presence of 

such co-infection increased the severity of 

malaria episodes and also changed the HIV 

progression. Thus, the diagnosis of clinically 

apparent malaria infection in a patient from 

an endemic area should prompt routine HIV 

counseling and testing (Pereira et al, 2015).  

   Treatment of malaria: Kamya et al. (2006) 

stated that HIV infection increased the bur-

den of malaria by increasing susceptibility to 

infection or by decreasing the response to 

antimalarial treatment. They added that the 

HIV-1 seroprevalence rate was surprisingly 

high in adults presented with malaria. This 

data supported the implementation of routine 

HIV counseling and testing for adults with 

uncomplicated falciparum malaria. HIV-1 

infection increased the susceptibility to new 

malarial infections but did not increase the 

recrudescence risk in adults. Besides, many 

countries were experiencing downward tre-

nds in their HIV epidemics after 10-15 years 

of large global investment (Beyrer and Ka-

rim, 2013). However, some countries now 

face international donor withdrawal despite 

non-decreasing epidemics (Enserink, 2014). 

Shattock et al. (2017) in Kazakhstan stated 

that despite the non-decreasing HIV epidem- 

ic, the international donors were soon expec- 

ted to withdraw funding this disease.  

   Efficacy: Conflicting results have been 

published as to whether coinfection with the 

HIV portends a poor treatment outcome: 

Harris et al. (2018) reported that Malawi 

successfully achieved Millennium Develop-

ment Goal (MDG) four by decreasing the 

under-5 mortality rate by two-thirds in 2012. 

Despite this progress child mortality was 

still high and in 2013, the leading causes of 

death in under-5s were malaria, acute res-

piratory infections & HIV/AIDS. They add-

ed that, despite a significant reduction in the 

pediatric inpatient mortality in Malawi, but 

infectious diseases remains the predominant 

cause. However, the molecular genotyping 

assays in one study demonstrated that HIV-

infected patients were more likely to have 

acquired new infections (Santoro and
 
 Perno, 

2013). This suggested that the HIV-infected 

patients may have increased susceptibility to 

infection. A total of 508 adults in western 

Kenya were followed for 28 days after SP 

treatment for malaria. Treatment failure was 

higher HIV-seropositive patients with a CD4 

count <200 cells/microL compared to those 

HIV-seronegative ones (21 vs. 8%), with a 

higher rate of both the new infections and 

recrudescent infections in the HIV positive 

cohort (Byakika-Kibwika et al, 2007).  

   Malaria and HIV infection impose imm- 

ense and overlapping burdens in sub-Sahar-

an Africa. Prophylaxis with trimethoprim-

sulfamethoxazole and insecticide-treated bed 

nets reduce the incidence of malaria among 

HIV-infected children, but the protection is 

incomplete, and even with the use of these 

protective strategies, the burden of malaria 

remains great in areas of high-intensity 

transmission Treatment of malaria in HIV-

infected patients is similar to treatment of 

HIV-uninfected individuals (Kamya et al, 

2007). Management of patients with severe 

malaria presented a broad array of clinical 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Santoro%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23844315
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perno%20CF%5BAuthor%5D&cauthor=true&cauthor_uid=23844315
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challenges given the complex pathophysio-

logy of infection involving multiple organ 

systems. These challenges increased many 

fold in the endemic areas where access to 

diagnostic and therapeutic tools might be 

limited. Death due to severe malaria could 

occur within hours of presentation, so pro-

mpt assessment and initiation of antimalarial 

therapy was essential. Patients should be 

evaluated with attention to find consistent 

with malaria as well as additional and /or 

alternative causes of presenting symptoms. 

For treatment of non-pregnant adults with 

severe malignant malaria intravenous artesu-

nate was suggested and for children with 

severe malignant malaria intravenous quin-

ine must be given. For treatment of pregnant 

women with severe malignant malaria in the 

2
nd

 & 3
rd

 trimesters intravenous artesunate 

was also suggested with total duration of 

artemisinin based therapy was 3 days (Ros-

enthal, 2008). For pregnant women with 

severe malignant malaria in the 1
st
 trimester 

intravenous quinine was suggested with qui-

nine/quinidine for severe malaria was 7 days 

(Dondorp et al, 2005).  

   Drug interactions: Limited data exist on 

pharmacokinetic interactions between anti-

retroviral therapy and antimalarial drugs. A 

study was undertaken to evaluate potential 

interactions between the combinations of 

amodiaquine plus artesunate (AQ/AS) and 

HIV non-nucleoside reverse transcriptase in-

hibitor, efavirenz (German et al, 2007). The 

study was prematurely discontinued after the 

first two patients developed severe asymp-

tomatic hepatotoxicity more than one month 

after study completion. No other etiology for 

the marked flare in aminotransferases was 

identified. Addition of efavirenz resulted in 

significant increases of amodiaquine serum 

concentrations in both patients (AUC increa-

sed by 115 & 302%, respectively). Optimal 

treatment regimens for HIV-infected pati- 

ents are not clear due to limited data. Amin-

otransferases should be monitored in patie- 

nts on regimens these medications. 

   Effect of ART on Plasmodium species: In 

vitro and animal data suggest that HIV prot- 

ease inhibitors (PIs) exert antiplasmodial ef-

fects on erythrocytic-stage parasites (Lek-U- 

thai et al, 2008). In a rodent parasite model, 

lopinavir and saquinavir inhibited the pre-

erythrocytic stage of parasite development. 

Therapeutic interventions directed at the pre-

erythrocytic (intrahepatic) stage have the ad-

vantage of inhibiting the parasite while 

occurred in low numbers and before blood 

stream infection (Hobbs et al, 2009). 

   Current first-line ART regimens in the ma-

laria-endemic areas usually include non-nuc-

leoside reverse transcriptase inhibitors, ra-

ther than PIs. Clinical trials to evaluate the 

potential inhibitory effects of PIs on malaria 

infection have not yet been performed. 

  Malaria prophylaxis: Trimethoprimsulfame 

thoxazole is used for prophylaxis of oppor- 

tunistic infections such as pneumocystis also 

has efficacy in the prevention of malaria. 

Authors evaluated effect of trimethoprim-

sulfamethoxazole on morbidity and morta- 

lity and malarial drug resistance.  

   Effect on morbidity and mortality: Proph- 

ylaxis with trimethoprim-sulfamethoxazole 

(cotrimoxazole) decreased the rates of mor-

bidity and mortality from malaria in HIV-

infected adults and children, even in areas 

with a high rate of malaria resistance (Mer-

min et al, 2006). The following observations 

illustrate the range of findings: In a pros- 

pective observational study, trimethoprim-

sulfamethoxazole prophylaxis was associa-

ted with a 46% reduction in mortality and 

lower rates of malaria, diarrhea, and hospital 

admissions in 509 HIV-infected patients 

followed over a two-year period compared 

to 1522 HIV-negative household controls. 

Another prospective study the evaluated 466 

HIV-infected patients in Uganda evaluated 

the effect of trimethoprim-sulfamethoxazole 

prophylaxis, bed-nets, and ART on the acqu- 

isition of malaria. ART was specifically off-

ered to those patients with a CD4 count < 

250 cells/microL (Kamya et al, 2007). All 

the three interventions contributed to a signi-

ficantly lower frequency of clinical disease 
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compared to the period of observation alone. 

A direct relationship was noted between a 

lower risk of malaria and improvement in 

the CD4 cell count. These data are con-

sistent with prior observations on the susce-

ptibility of patients with advanced AIDS to 

malaria infection.  

   In contrast to lack of harm in resource-rich 

countries, discontinuation of trimethoprim-

sulfamethoxazole in patients attained a CD4 

cell count >200cells/microL may have a sig-

nificant negative clinical impact in malaria-

endemic areas. A randomized-controlled tri-

al that assessed the safety of discontinuing 

trimethoprim-sulfamethoxazole in 836 Uga-

ndan patients was halted by the Data Safety 

Monitoring Board after 116 days (Campell 

et al, 2009). The patients assigned to discon-

tinuation arm compared to those who con-

tinued prophylaxis had significantly increa-

sed rates of malaria (12%v vs.  0.4%) & dia- 

rrhea (25% vs. 14%). The trial was not desi- 

gned to examine HIV progression rates dur-

ing repeated episodes of malaria or antibiot-

ic resistance with ongoing drug exposure.  

   Effect on drug resistance: The widespread 

use of trimethoprim-sulfamethoxazole in the 

malaria endemic countries as OI prophylaxis 

raises the concern of exacerbating antifolate 

drug-resistant malaria. In a vitro malaria mo-

dels showed that antifolate resistance could 

arise quickly under drug pressure and the 

development of sulfadoxine-pyrimethamine 

resistance is observed commonly in many 

endemic areas. To address the effect of drug 

pressure on the development of parasite anti-

folate drug resistance mutations, a randomi- 

zed, open-label study was conducted of trim- 

ethoprim-sulfamethoxazole prophylaxis for 

malaria. Such preliminary data provide some 

reassurance of the efficacy of trimethoprim-

sulfamethoxazole. In view of the large imp-

act on HIV-related mortality and malaria 

morbidity and mortality, the use of trimetho-

prim-sulfamethoxazole prophylaxis must be 

considered in patients with CD4 counts < 

200 cells/microL or with a history of recur-

rent malaria (Thera et al, 2005).  

   Nursing role: After acute stage of illness 

was treated with parenteral therapy and pati-

ent can swallow, a complete course of oral 

therapy must be administered. Preferably tr-

eatment given to patients in rural endemic 

areas with suspected severe malaria that can 

not begin immediately by intravenous thera-

py. Death due to severe malaria can occur 

within hours of admission, so prompt assess-

ment and initiation of anti-malarial therapy 

are essential, and followed by concurrent su-

pportive care to manage life-threatening 

risk: 1- Pulmonary complications as pulmo-

nary edema, acute respiratory distress synd-

rome, and lower respiratory tract infection. 

Management requirements may range from 

supplementary oxygen to mechanical ventil-

ation. 2- Neurologic complications include 

altered sensorium seizure and coma. Clinical 

evaluation includes full physical examina-

tion, calculation of Blantyre coma score, 

fundus examination and lumbar puncture. 3- 

Hematologic complications include severe 

anemia and coagulopathy. Decisions regard-

ing transfusion should be tailored to individ-

ual patient circumstances. 4- Hypoglycemia 

(blood glucose <40 mg/dL or <2.2 mmol/L) 

is a common complication of malaria and a 

marker of severe disease; it must be susp- 

ected in any patient who suddenly deterior- 

ates. Hypoglycemic patients must have int-

ravenous access established promptly follo-

wed by given 50% dextrose (1mL/kg) with 

repeat blood glucose measurement after 15 

minutes. 5- Hypovolemia must be assessed 

on an individual basis. Adults with malaria 

appear to be more vulnerable to fluid over-

load than children, with a thin line between 

underhydration (and thus worsening renal 

impairment) and overhydrating (and risk of 

pulmonary edema). But, incidence of new 

infections might be higher and recrudesc- 

ence of drug resistant parasites may occur so 

careful follow-up was indicated.  The HIV 

survived in the syringes for up to six weeks 

(Abdala et al, 2000).  

   On the other hand, nurses work along con-

tinuum of HIV care, from prevention and 
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testing, engagement in care, sexual and re-

productive health, long-term management 

through to palliative care. They work in a 

wide variety of environments and care for 

people with HIV across the lifespan (John-

stone and Crock, 2016). Thus, imperative 

that nurses „have the knowledge, skills, and 

“right attitude” to be able to respond to the 

issues in an appropriate, ethically warranted 

and just manner (Tilley and Crock, 2016).    

   Malaria prevention: Use of insecticide-

treated mosquito bed-nets (ITNs) for the 

prevention of malaria in endemic areas, such 

as Africa, is one of the main goals of the 

"Roll Back Malaria" partnership. However, 

the scaling-up of availability of such netting, 

particularly for children and pregnant wo-

men, has been slow (Miller et al, 2007).  

   General prevention: Arthropod-borne infe-

ctious diseases mainly mosquitoes are the 

major risk cause of morbidity and mortality 

among inhabitants and travellers to Sub-Sah- 

ara Africa (Braack et al, 2018). Obtaining a 

detailed travel itinerary and understanding 

traveler-specific and destination-specific risk 

factors can help mitigate diseases risks. 

DEET, Picaridin, PMD, and IR3535 are 

repellents that offer sufficient protection 

against arthropod bites. IR3535 does not 

provide adequate protection against Anophe-

les mosquitoes, and should not be used in 

malaria-endemic areas (Alpern et al, 2016). 

General protective measures, such as bite 

avoidance, protective clothing, insecticide-

treated bed-nets, and the insecticide-treated 

clothing is a must. Spatial repellents could 

prevent nuisance biting, but did not prevent 

vector-borne disease (Morsy, 2012). Travel 

to Sub-Sahara must find health advice, vacc  

ines, and medicines at destination, and plan 

a visit with doctor at least before leave. Pack 

smart and prepare a travel health kit, c con-

sider insurance that covers medical care and 

emergency evacuation (CDC, 2019). 
  

Conclusion and Recommendations 
   There are five malarial species that infect 

humans. But, HIV and malaria coinfection 

most frequently occurs with P. falciparum, 

due to overlapping geographic distribution 

between this species and HIV individuals. 

Co-infection with malaria is associated with 

a transient increase in HIV/RNA. If viral 

loads are being used to monitor the response 

to HAART, testing should be delayed for 

approximately two months if the patient has 

had a recent malaria infection. HIV infection 

is associated with increased susceptibility, 

higher parasitemia, and an increased risk for 

recurrent malaria, particularly in patients 

with CD4 counts <200 cells/microL. Dual 

infection with HIV and malaria during pre-

gnancy leads to adverse maternal and peri-

natal outcomes. Monthly sulfadoxine-pyri-

methamine (1500mg sulfadoxine & 75mg 

pyrimethamine) throughout pregnancy, start 

in 2
nd

 trimester. HIV test in adults with cli-

nical malaria in a region where natural imm-

unity normally develops. Do an accurate dia-

gnosis of malaria in the context of HIV co-

infection is very difficult in endemic areas. 

An HIV-infected patient may have fever un-

related to malaria, even in setting of a posi-

tive blood smear with low-level parasitem- 

ia. This may lead to an incorrect diagnosis 

and inappropriate therapy. Malaria treatment 

in the HIV-infected patients similar to HIV-

uninfected ones, but, incidence of new infec- 

 tion might be higher and recrudescence of 

drug resistant parasites occurred, so careful 

follow-up. Trimethoprim-sulfamethoxazole 

(160mg trimethoprim and 800mg sulfameth-

oxazole daily) and bednets in HIV-infected 

patients with CD4 counts <200 cells /microL 

living in malarial endemic areas is indicated.  

   Trimethoprim-sulfamethoxazole may also 

be considered in patients with higher CD4 

counts with history of recurrent malaria. 

Decision to institute TS prophylaxis against 

malaria for patients with CD4 >200 depend 

on transmission intensity, which varies by 

geography and season. ART decreases mala-

ria incidence, and particular attention should 

be paid to administering ART to treatment 

candidates living in malaria-endemic areas.  
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